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SUMMARY

Background of the Study

The purpose of the present study, conducted at the request of the
Government of Kenya, has been to review Kenya's agricultural research
system. The Government of Kenya is placing emphasis on agricultural
growth and development as a means of achieving its goals of improving
nutrition, creating employment and income-earning opportunities, and
alleviating poverty. It recognizes the critical need for improved
agricultural productivity to cope with Loth its problems of population
growth and food shortages and its longer-term problems of self-sustaining
and balanced economic growth. It also recognizes the critical role of
agricultural research in generating and applying the improved techno-
logies necessary for increased agricultural productivity. The Covernment
of Kenya has outlined a national science and technology policy and has
created institutions to facilitate the articulation and execution of
research strategies and programs based on national priorities. It
requested this study in order to sharpen its focus, and it asked that
ways be recommended by which it might reform or strengthen its agricul-
tural research system such that it could better meet the national
objectives.

Terms of Reference

In the agreed Terms of Reference, the review team was requested to
pay specific attention to the structure, organization, and managemeni of
the agricultural research system; to the determination of its research
policies, programs, and prioritiess to its generation and application of
productive research knowledge; to the gaps in its research, services, and
training; and to the overall needs for strengthening the total system.
The team was also expected to review the objectives, plans, and achieve-
ments of the government and its various institutions in agricultural
research and production.

Review Procedures

The study was carried out in Kenya during the period June 22 to July
24, 1981. The review team visited the major stations and headquarters of
the agricultural research services in Kenya; it held discussions with
various authorities in many of the major research and research-related
institutions, including educational and development institutions (see
Itinerary Annex 3 to the main report); and it consulted with persons
responsible for the planning and execution of research at virtually all
levels. About 250 scientists, administrators, planners, and other
personnel were consulted. The team also reviewed available reports and
documentation on agricultural research in Kenya.

Information wac obtained on -- with an assessment carried out of =--
the orientation, constraints, and relevance to the defined nroblems of
present research programs. The team attempted to determine the adequacy
of the research facilities and manpower in relation to the high priority
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problems in food and export crops, livestock, and forest resources
production; and to assess the basis for determining priorities among
programs and projects. It also studieéd the 'existing relationships
between agricultural research and the agricultural research delivery
systems, as well as the effectiveness of communication within and between
the systenms.

Form of Report

The report discusses agriculture in gerieral in Kenya and, more
specifically, agricultural development under Kenya's Development Plan
1979-1983. It then covers the background and historical development of
the organization of agricultural research in Kenya. The organization of
present research programs is described in some detail, along with the
allocation and utilization of resources in agricultural research, the
research delivery systems, and external support. While the report
attempts to identify needs and to assess those aspects of agricultural
research outlined in the terms of reference, it does not attempt to
establish or formulate an agricultural development strategy: a task
already comprehensively carried out in Kenya's Development Plan
1979-1983. It does attempt to provide a positive framework for the
evolution of the organization and management of agricultural research so
that this research can play its crucical productive role in development.
The major findings and recommendations in relation to the terms of
reference are presented in Chapter 9 of the main report. The review team
believes that some deficiencies identified - in research planning and
execution, training, and communication can be effectively corrected
within the comprehensive organization already "initiated by Kenya itself,
and which the report recommends should be stahilized and strengthened.

Summary of Findings and Recommendations

General

The team acknowledges the excellent progress that has been made in
the growth of the agricultur:i economy. Agricultural research has made
significant contributions to that growth through the introduction,
generation, adaptation, and application of improved technologies; it has
contributed significantly to increased productivity of major export crcps
and some food crops. The team found in place an extensive research
system which had been developed to meet successfully a variety of demands
over the years. Within the system persons were actively considering how
it could adapt to meet the recognized, urgent demands for further
improvements in food and agricultural productivity. The team found that
the major challenges for the future will be in the development and
application of research-generated technologies appropriate to smallholder
food, tree crop, and livestock farming, particularly in the areas of
medium and low production potential, and in creating and sustaining an
integrated, responsive, and increasingly productive research system that
is able to contribute more effectively to the improved performance of
agriculture.

W\
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The team identified nceds for a number of positive actions that
should reduce existing constraints and improve the system's ability to
meet the challenges before it. These needs are: to develop a more
unified, comprehensive, and cohesive organization for the planning,
promotion and execution of research -- including the determination of
research priorities and allocation of resources; to strengthen
communications systems, for internal coordination in the research
organization and for the delivery of research results to the agricultural
extension services and farmers; to increase the supply of well-trained
and experienced manpower, along with improving the research environment;
to provide more socio-economic inputs into definition, execution, and
implementation of research activities; and to implement the small
farmer-oriented research strategy more determinedly.

Organization

The most crucial and fundamental conclusion is that there is needed a
functional, semi-autonomous, comprehensive, and cohesive organization
charged with the responsibility of planning, executing, and supervising a
coordinated agricultural research program for the nation.

A step towards creating such a comprehensive organization was taken
in the Science and Technology Act (as amended in 1979) Cap.[250 of the
Laws of Kenya and in the establishment of the Kenya Agricultural Research
Institute (KARI) as "a body corporate with perpetual succession and a
common seal® with the function of carrying out research in the fields of
Agriculture, Veterinary Science and Forestry, as well as other things as
specified in Section 14 (a)-(f). 1In addition, the Development Plan
1979-1983, Section 6.89, provides for "combining the research services of
the Ministry of Agriculture (and the Ministries of Livestock Development
and Environment and Natural Resources) with the agricultural research
gervices of the former East African Community (now KARI) to form a new
comprehensive agricultural research organization."

For the purposes of legislative and administrative convenience, the
team suggests the designation KARI (Kenya Agricultural Research
Institute) be retained for this organization.' However, it 1is not
recommended that the present KARI, which in effect is a remnant of the
old EAAFRO/EAVRO, take over all the agricultural research functions,
stations, and responsibilities of the ministries; rather it is urged that
there be a mutually agreed upon amalgamation of agricultural research
functions, programs, and projects, with all parties to the amalgamation
playing parts in shaping the focus, orientation, and priorities of the
new organization.

"If, because of past association or identification with EAAFRO/EAVRO or
other reasons, the designation KARI is unacceptable, the team suggests the
adoption of the designation Kenya Agricultural Research Organization (KARO)
for such a unified, comprehensive agricultural research organization and
gservice.

N
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The functions defined in the law for the Agricultural Research
Institute are considered adequate, and - the provision for a
semi-autonomous Board of Management with well-@kfined responsibilities
should be sufficient to guarantee efficient services, flexibility,
relevance, and scientific quality. In order to facilitate close
interaction with the Ministry of Agriculture and other participating
ministries, the directorate of the comprehensive research organization
ghould maintain close liaison with the ministries through a avsatem of
research liaison scientisis.

Because of the need for the comprehensive organizacion to take a
central role in the planning, execution, management, and supervision of
agricultural research, it is probably preferable not to identify it with
the Muguga Station or with any provincial or regional station. Muguga
has a distinct role as a national research station with specialist
research responsibilities, e.g., for plant quarantine, virology, etc.

Specialized research and research-related services, such as the plant
quarantine, vaccine production and testing, virology, and biological
control, are also integral parts of the research system. It is
preferable that such services as are at present at Muguga, NAL, and
Veterinary Laboratories Kabete remain there and that they be integrated
into the development of the entire research system. Regearch efforts in
livestock production should also be integrated, especially in such areas
as pasture and fodder production and preservation, mixed farming, and
animal use in farming systems.

The number and activities of research stations and substations need
further study and rationalization. For example, national research
stations could take responsibility for multi-disciplinary research in the
improvement of crops, or groups of crops, comnodities, and animals;
regional research stations could emphasize farming system approaches
aimed at developing agricultural production packages of technologies
adapted to the various agro-ecological zones; and substations could serve
as tescing sites for both national and regional research stations. There
is a need for a "critical mass®” of research scientists at both national
and regional research stations, but substations could be managed by
experienced technical staff with supervision from the main stations.

Fiscal Procedures

A considerable degree of self-accounting and financial
responsibility, within the framework of acceptable standards of
government accountability, is recommended for the proposed organization
and its component research stations. This would require strengthening
the accounting, administration, and other supporting staff both at
headquarters and at the major national and regional research stations.
The p.esent system of financial administration, involving centralized
approval of vouchers and the procurement procedures, appears to impose a
constraint on performance and productivity; the team believes change is
justified.

| \‘\\\



ix
Planning

The team could not identify a clear and functional system for the
planning of research and the establishment of research priorities and
programa. It appeared that inexperienced research station staff often
received 1little guidance in translating broad agricultural policy
guidelines into research programs, in identifying researchable problems,
and in establishing their relevance to farmers' problems. Nor did there
appear to be a consistent method of evaluating and approving proposals
emanating from these stations.

The Agricultural Sciences Advisory Research Committee (ASARC) is
expected to take care of this activity when that committee becomes fully
operational. However, formal machinery will be needed for taking the
advice of ASARC into consideration when decisions are made concerning
approval of proposed programs and projects and allocatiom of resources on
the basis of established research priorities.

The needed periodic planning and review of all agricultural research
programs could be undertaken by ASARC in collaboration with KARI,
directors of stations, the NCST, the agricultural extension services,
university staff, farmers, and other research scientists.

The team noted particularly the need for integration of research
efforts in livestock production, especially in the areas of pasture and
fodder production, mixed farming, and animal use in farming systems.

Research and Extension Liaison

The existing 1linkages betveen agricultural reszarch, agricultural
extension, and the farmer depend on formal and informal systems of
communication, most of which are not as efficient as they could be.
Communication within the research system and with the world scientific
community could be improved. Since effective communication is the core
of the research system, and two-way communication between research and
extension and between them and the farmer is needed, the team recommends
that a special Department of Agricultural Extension-Research Liaison and
Communication be established within the suggested comprehensive
organization. The nucleus of such a department could be formed by
combining the present documentation service at KARI, the National
Agricultural Information Center (NAL) and the Agricultural Documentation
Center in the Ministry of Agriculture. It could then be expanded to
fulfill the role envisaged for it.

The department would be responsible for moving relevant information
within the research system and between the research system, the extension
service, and other user organizations. It would also be responsible for
eliciting feedback from users to guide further research.

In addition, the o _artment could serve a supporting role as the
proposed comprehensive organization develops an effective channel of
communication between research stations and International Agricultural
Research Centers (IARC). The roles of IARCs and the Kenyan agricultural

W\



reseirch system are complementary; a means is needed for maintaining an
awareness of relevant areas of research and technological development in
IARCs which could be beneficial to the Kenyan agricultural research
system. Although linkages and collaboration with the IARCs exist, there
is a need for more cooperation through free and assisted exchamje of
materials and information and also through joint intellectual activities
in research and proaram planning.

Training

One of the major weaknesses of the present system is the acute
shortage of well-trained agricultural research scientists and technical
support personnel. Of the 390 Kenyan researcii oflicers, less than 15
percent have advanced qualifications or training for research. In addi-
tion to agricultural scientists who are well-trained in their own discip-
lines, the research system needs those who, by training and experience,
are sensitive to wider aspects of technical, environmental, and
socio-economic research, and who could offer leadership in formulating
priorities,

Although it appears that a major and consistent input into the
tcaining of scientific research personnel and technicians is required,
the team was unable, in the time available, to define the precise extent
and areas of these needs. Consequently, it recommends the immediate
undertaking of a feasibility study of scientific manpower requirements
and training needs and to immediately enhance the existing training
program. In addition, it recommends that 35 to 40 fellowships in the
areas defined in the report be sought through technical assistance in the
next year or two.

Since the agricultural education system, university and technical,
plays a role in providing the manpower necessary for agricultural
research, the team strongly endorses the present plans for establishing a
postgraduate school for the Faculties of Agriculture and Veterinary
Medicine; for establishing or strengthening undergraduate programs in
animal production and forestry; and for expanding the training of support
stasf. It recommends the re-introduction of the Diploma Course in Forest
Resources Management at the Egerton College in order to produce
broad-based, intermediate level manpower for research and development in
forestry. It also recommends the strengthening of the postgraduate
program in agricultural economics at the University of Nairobi in order
to faclilitate greater socio-economic inputs into the country's
agricultural research.

In addition to formal education programs, there is need for greater
involvement of willing university staff in research projects in their
areas of ecxpertise. This could be accomplished through increased
opportunities and more flexible arrangements for their participation in
research and in training of higher—-level manpower.

Research Environment

The shortage of well-trained and axperienced research personnel is
aggravated by a high rate of turnover and a failure to retain some highly
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experienced staff. The team felt that this could be accounted for, at
least in part, by some apparent deficiencies in the research
environment. Physical, social, remunerative, intellectual, and
organizational aspacts must be taken into consideration in vreating a
favorable research environment.

Inadequate physical facilities and social amenities were observed at
some of the national and regional research stations. Improvement of
these facilities and provision of social amenities are considered
essential for research, for the healthy development of the research
scientists and their families, and for their stzbility in postings.

In regari to remuneration and rewards for research personnel, the
team believes that it is preferable to have a scheme of service which is
not geared principally to management or administrative functions. One
which is based mainly on research functions (as is the case in the Coffee
Research Foundation), and which is flexible and provides opportunities
for advancement as a reward for scientific competence and research
productivity, could facilitate the recruitment and retention of highly
qualified research personnel. The "Scheme of Service" approved by the
Directorate of Personnel for Research Institutes and applied in other
Research Institutes, e.g., KMRI and KETRI, is recommended. ’

The team also recommends creating increased opportunities for
research personnel to continue their professicnal development. This
could be done through in-service training, conferences, seminars, and
other awards. The facilities and programs at the IARCs should be
explored for relevant short-term research and production training.

Socio-economic Inputs

Although the team noted a trend toward introducing socio-economic
inputs into the identification of research problems and the planning,
execution, and evalnation of research projects, only a few of the
research stations have begun its implementation. This is due,
apparently, to a shortage of trained agricultural economists who could
work hand in hand with the technical scientists. A recommendation
concerning this is included in the discussions on training

since socio-economic inputs in the plannirng and execution of research
could facilitate the development of appropriate technologies, this trend
needs to be stabilized and sustained. To this end, the team recommends
the creation of a Department of Socio-economics and Statistics at the
directorate of the comprehensive research organization. Steps should
also be taken to stremngthen socio-economic inputs in the research work at
all national and regional stations.

Small-holder Farmers
There was no convincing evidence that major emphasis is being placed
on the development of production technologies for the small-holder

farmer. The most appropriate step would appear to be for the regional
research stations to orient their research programs within the framework

A
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of a farminy systems approach that would generate appropriate production
technologies for small-holder farmers in the specific  agro-ecological
zones in which they are located. This would include crop and livestock
production and forest resources management, Although this is likely to
be more difficult and expensive than traditional disciplinary research,
it has the potential to enable small-holder fariming to make a reliable
and sustained contribution to total agricultural output.

Participation in Major Donor Projects

The Government of Kenya should place a high priority on support of
the major projects of research and development currently being supported
by donor agencies, e.g., the FAO/UNDP Dryland Farming Research and the
Kiboko Range Research Project. Kenya's full participation would ensure
that training opportunities are well utilized for its research
personnel. In addition, Kenya's participation and full commitment could
ensure the continuation and possible expansion of these projects, which
provide a major focus in improving the productivity of the semi-arid and
nmarginal areas of food production.

Conclusion

Substantial assistance will be required for Kenya to strengthen the
organization and management of its agricultural research system; to train
manpower in various areas of crops, livestock, and forestry research;
and, initially, to organize and staff the proposed new departments of
Mricultural Extension/Research Liaison and Communication and
Socio-economics and Statistics. A feasibility study proposed as a
follow-up to this report could determine the precise levels of assistance
needed. It would be advisable to develop a consortium of donors which
have these interests and expertise in order to assist Kenya in
strengthening areas identified as having high priority. ISNAR would, if
requested, be willing to assist the Government of Kenya in the formation
of such a consortium.

The team believes that the adoption of the recommendations outlined
in this report can improve the efficiency, productivity, and
responsiveness of the agricultural research system in Kenya and
strengthen its capacity for effective, self-sustaining growth and
contributions to national agricultural development.

\p\
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Preface

This report has emanated from a 4-week on-site review of the
agricultural research system of Kenya in June/July, 1981. The review was
carried out at the request of the National Council for Science and
Technology, on behalf of the Government of Kenya, by an ISNAR team
comprising Dr. T. Ajibola Taylor of ISNAR (Team Leader); Dr. M. Dagg
(ISNAR); Dr. H. Kriesel, Dr. H, Messerschmidt and Dr. L. Roche (ISNAR
Consultants) with contribution from Mr. S.N. Muturi (NCST), Dr. F.W.
Wang'ati (NCST), and Dr. S. Chema (NCST). The Team was assisted in
discussions and deliberations by many Kenyan administrators,
policymakers, research scientists and educationists, but they do not all
necessarily cubscribe to the conclusions and recommendations embodied in
the Report.
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Althozgh the findings, conclusions and recommendations are based on
informetion obtained during the extensive travel, visits, meetings and
discussion sessions with nearly all levels of personnel in Kenya's

agricultural research system,
available to the Team, the
represants the synthesizcd
conriderable discussions and
responsihility for the Report.

and on a review of the documentation made
report is that of the Study Tean. It
views of membars of the Team after
exchange of viewsy and the Team accepts

It i3, however, both the feeling and the

hope of the Team that the Report reflects adequately the aspirations of
the Kenya authorities in strengthening Kenya's national agricultural
research system to meet the challenges of food and economic welfare in

both the immediate and distant

future.
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CHAPTER 1
GENERAL INTRODUCTION

1.1 Origin of the Mission

As a followup to the approaches made to the Director General of
ISNAR, Dr. W. K. Gamble, by the Kenya delegation to the International
Centers' Week (Manila, November 1980), in respect of ISNAR's possible
involvement in assisting to strengthen Kenya's agricultural research
system, the Director-General visited Nairobi, Kenya, later in 1980 and
held discussions with officials of the Ministry of Agriculture (MINAG)
and the National Council for Science and Technology (NCST) of the Office
of the President. The visit and subsequent correspondence led to a
exploratory visit by Dr. T. Ajibola Taylor, ISNAR Senior Research Fellow,
in March 1981. During this visit, agreement was reached as to the
specific need for a mission to review Kenya's agricultural research
system, and formal terms of reference were approved. On the basis of
these agreed terms of reference, a formal request was addressed to ISNAR
by the Executive Secretary of the NCST on 13 March 1981 (Annex 1l). By a
letter dated 1 April 1981 (Annex 2), the Director General indicated
ISNAR'S agreement to mount a review mission to visit, study, and review
Kenya's agricultural research system in June and July 1981.

1.2 Terms of Reference

The following terms of reference, developed in consultation between
ISNAR and the NCST and approved by the Government of Kenya, formed the
basis of the review:

(1) To study Kenya's agricultural research system and to advise on the
structure, organization, and management necessary to achieve its
functions as contained in the various policy documents and the
Science and Technology Act Cap. 250 of the laws of Kenya.

(2) To assess the state of agricultural research in Kenya in terms of
levels of knowledge, levels of production, and the urgency of the
need for increased agricultural production.

(3) To assess Kenya's national agricultural research policies,
priorities, and organization and to recommend on orientation of these
to achieve increased -agricultural productivity (production and
efficiency on sound economic basis) and development in Kenya.

(4) To examine possible gaps in the research, support services, and
training programs of Kenya's agriculture and, if any, to recommend
ways for filling these gaps.

(5) To assess the methods for determining agricultural research projects
and disseminating agricultural research findings and, if needed, to
suggest measures for ensuring greater impact on national agricultural
development.

(6) To study the internal and external relationships of the national
agricultural research system and to determine whether there is a need
to improve the effectiveness and efficiency of these relationships.

(7) To determine whether there is a need for technical and/or financial
assistance to strengthen Kenya's national agricultural research
system. If so, to specify these needs.



1.3 m' sition of the Nission

The review mission was composed as follows:
Prof. T. Ajibola Taylor /[ISNAR Staff Member), Team Leader
Dr. Matthew Dagg (ISNAR Staff Member)
Dr. Herbert C. Kriesel ~ (ISNAR Consultant)
pr. Heino C. messerschmidt - (ISNAR Consultant)
Prof. Laurence Roche - (ISNAR Consultant)
and three Kenyan officials
Mr. Stachys N. Muturi - NCST, Kenya
Dr. Fred J. Warg'ati - Ministry of Agriculture, Kenya
Dr. Samson Chema ~ Ministry of Livestock Development, Kenya

1.4 Program of the Feview Mission

The mission visited Kenya during the period 22 June to 23 July 198l.
Members of the team visited agyricultural research eatablishments,
stations, and offices, and held discussions with persons of many levels
in the agricultural research, research-related, and extension services uf
Kenya. The details of the itinerary are shown in Annex 3. The team
reported on its major findings and recommendations to the various heads
of departments and divisions and the permanent secretaries of the
participating ministries on 20 July, and to the ministers of livestock
development and agriculture on 21 and 22 July.
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CHAPTER 2
AGRICULTURE IN KENYA

2,1 Genercl

The Republic of Kenya, with 2 land area of 575,000 kmz, is a
country of contrasts in topography, climate, and soils. It is a
predominantly agricultural country with 85 percent of its 15 million
population engaged primarily in agriculture. Mriculture contributes
about 358 of the total gross development product (GDP) per year} it plays
a najor role in providing food, energy, incomes, and employment for a
vast proportion of the population) and it provides raw materials for
Kenya's manufacturing and distributing industries. Kenya does not
produce oil and has virtually no mineral wealth. (Annexes 4, 5, and 6).
AMricultural products constitute 70% of its total exports.

Topography, climate, and soils combine for conditions that vary from
Afro-Alpine in the center, to tropical coastal low-lands in the
south-east, high rainforest in the southwest, and near-desert to desert
in the north (Fig. 2). Temperature, rainfall, altitude, and s0ils seem
to be the most important factors modifying both the climate and the
agricultural potential of the various areas, Of the total land area,
only about 7% can be described as good agricultural land; a further 33%
is considered only largely useful for livestock production, but with some
potential for crop production under irrigation and water conservation.
The remaining 60% is semi-desert. Land potential, classified in terms of
ecological land units, falls broadly into six zones (Pratt, Greenway and
Gwyne, 1966) as follows:

Zone 1: This 1is about 800 km? at altitudes above the tree 1line.
Vegetation is moorland or grassland, but barren land 1is
common. Land use is limited “o water catchment and tourism.
(Less than 1% of total land area.)

Zone 2: This 20ne is about 53,000 km? and embraces Kenya's indigenous
and planted forests. The agricultural potential is high,
particularly in the highlands. Coffee, tea, and pyrethrum are
important cash crops at higher altitudes. Livestock can be
kept intensively on leys, and cotton yields well at lower
elevations.

(About 9% of total land area.)

Zone 3: This zone is about 53,000 km® and is of medium agricultural
potential. It consists of large-scale mixed farms and major
areas of production of hybrid maize, wheat, -and barley.
Small-scale farms in this zone grow maize, cotton, pulses,
groundnuts, and other oil-seeds. Cashew (which has
considerable expansion potential) and coconut are important
along the coast. Livestock are kept intensively on leys or
semi-intensively on improved natural grasslands.

(About 9% of total land area.)

Zone 4: This zone includes about 53,000 km? of land considered to be
of only marginal agricultural potential. It is characterized
by commerical ranching and subsistence, small-holder crop and
livestock farming. Short-season maize, cotton, pulses, and
oil-seeds are grown. Considerable expansion and production
potential may be realized from increased research, Important
concentrations of game occur in this zone.

(About 9% of total land area.)



Zone 53 This zone covers over 300,000 km2 and is of moderate
© ramgeland development potential. It is the focus of the
current and proposed livestock production development and
expansion. Wild life resources are importan: in many areas,
but subsistence farming is usually unsuccessful.
(About 52% of total land area.)

Zone 63 This zone includes about 112,000 km2 of land in northern
Kenya with sparse and erratic rainfall. It is characterized by
nomadism and pastoralism based on periodic flushes of annual
grass specles.

{(About 20% of total land area.)

Kenya's agriculture is characterized by dualism: the bulk of the
farming population are largely subsistence farmers, growing staple food
crops for their own subsistence and little surplus for sale; and a
significant small number of commercial farmers producing cash and food
crops for local and export sales. This dualism is gradually being
transformed with the division of large farms in the high-potential areas
into smaller commercial farms and the formation of a ‘continuum from
subsistence farming to highly commercialized large-scale farming. A
strong agricultural uector 1is considered not only to be a major
contributor to self-sufficiency in food but a requirement for the
successful growth of both the secondary and tertiary production sectors
of the econouy.

In the last two decades agriculture has depended largely on highly
productive farming on about 106,000 kmz, or 18 percent of the land
resources classified as having high to medium potential in Zones 2 and 3
(Fig. 2), and to a lesser extent on smallholder farming, more or less at
a subsistence level, mainly on 53,000 km? of marg inal-potential 1land
(Zone 4). The remaining 728, which is semi-arid to arid, has only
nomadic pastoralists. With the present rate of population increase, it
is estimated that the amount of good land per capita may fall from the
1970 figure of 0.88 ha to 0.36 ha by the year 2000(Kenya: Into the Second
Decade (1975)).

The effects of the pressure of population on good land and recent
sub-division of such lands are already being felt in terms of declining
output and productivity of some of the major crops and animals produced
for food and for export, In these circumstances, the greatest challenge
is for agricultural research to develop improved production technologies
to provide for and sustain increased prcductivity by small-holder farming
in areas of both high and marginal potential. This approach should also
be accompanied by a wider application and support of proved technologies
for increased production in the higher potential areas, where the limits
of potential productivity are now far from being reached.

The World Bank report of 1975 recognized that much of the
technological infrastructure and administrative base of the agricultural
industry has been laid. Agricultural development has continued to gain
momentum, striving to improve 1living conditions in the rural areaa
despite the rapid increases in both urban and rural population. It is
against this background that the agriculture of Kenya of the 1980s must
be set.

2.2 Crop Production

The major food crops are maize, wheat, beans, fruit, and vegetables,
Maize is the most important staple food crop in terms of total area
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planted and value. Other important food crops include cassava, sweet
potato, cowpea, pigeon pea, and sugarcane. Export crops are mainly
coffee, tea, pyrethrum, fruits, vegetables, and sisal. Food crops such
as sorghum, millet, potatoes, and rice are increasing in importance, and
there are indications of efforts to develop these and suitable types of
livestock to exploit the productive capacities of the more marginal
semi~arid/arid zones. The value of the gross marketed production of all
crops for 1980 was ectimated at about K £ 265.2 million (Annex 6).

Food is accorded the highest priority in agricultural production, and
most of the food produced is coreumed or marketed in the rural production
areas. It is generally believed that Kenya can be self-sufficient in
food production. However, recent trends (even in the absence of droughts
and with improving storage practices) indicate shortages of food which
might worsen during the decade. For examule, the value of imported food
and live animals increased from K £ 9.7 million in 1970 to K £ 24.1
million in 1978, including scme staple foods which the country was
producing in sufficient quantities in the 1960s and at the begining of
the 1970s. The marked decline in the production of the majrr staples in
the last three years, and the resultant importation of food, has focused
attention on the need to improve the nation's capacity for increased food
production (Annex 7). Although it is considered in some quarters that
this is principally a development problem, it is clear that the levels of
anticipated efficiency in production will require improved agricultural
research strategies and technologies oriented to both the intensive and
extensive production conditiovns of the 1980s and 1990s. The current
awareness of the need for increased output and productivity in crops and
livestock has been highlighted in two policy papers: National Food
Policy Paper (1981), and the National Livestock Development Policy Paper
(1980) . Both were under discussion during the present mission iu Kenya.

2.3 Livestock Production

Livestock production constitutes an important sector in tha
agriculture of Kenya. The country has a large number of cattle, sheep,
goats, pigs, poultry, and camels; livestock products range from meat and
dairy products to hides and skin, wool, and eggs. Livestock products are
important sources of food in the rural and urban areas; this importance
may be underestimated because much of the meat, dairy products, and eggs
do not enter the recorded marketed production. Kenya exported meat and
dairy products during the 1960s and early 1970s, but there is now an
incipient shortage of meat and milk.

The strategy for increasing livestock production has been largely
based on the introduction and management of improved livestock breeds in
the high- and medium-potential areas. These have led to remarkable
achievements in dairy production, both by small-scale and large-scale
mixed farms in different parts of this zone. Major achievements have
also been recorded in the control of animal diseases. (e.g., rinderpest,
foot and mouth disease, and contagious bovine pleuropneumonia), and in
the use of artificial insemination for the improvement of the indigenous
beef cattle. However, in view of the increasing demand for arable land
in the high- and medium-potential areas for food crop production, the
livestock industry is now being reoriented towards zero or minimum
grazing systems. This will require the intensification of efficient
fodder production and some emphasis on dual purpose breeds (for meat and
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milk) . Higher priority is now being assigned to the promotion of small
stock, notably pigs, sheep, goats, and poultry. The focus in this area
will involve breeding, improvement, adapation, and nutrition and
management for efficient production. Camels are also expected to receive
attention as they are important sources of meat, milk, hides, and
transportation in the arid areas. The other important area of livestock
development that will require major research inputs is the extension of
livestock production to the semi-arid and arid areas and the development
of appropriate silvipastoral management systems for these areas.
Livestock development programs involving about 4 million ha of land in
these areas now focus on rarge management and the development of group
ranches and mixed crop and livestock farming systems. Goats appear to
have a great potential in these areas as well as -\long the coast, where
pigs, goats, and poultry are expected to play a major role in livestock
production and in the improvement of human nutrition. The effective
control and management of animal diseases has been fundamental to
achievements in livestock production. The veterinary services are being
strengthesied through staff training programs, research, and the
development of services to improve the prevention and control of aniwal
diseases. Complementary programs of artificial insemination, beekecping,
and livestock marketing are also receiving attention that will enable the
integrated 1livestock research, development, and production program to
play a full role in the export economy of the country.

2.4 ForestlL ', Fisheries, and Wildlife

Forests, fish, and wildlife constitute part of the rational endowment
of renewable resources important to agriculture and rural development.
The focus on these resources has been the osscsswent of tneir location
and actual and potential contribution to sustuinable yield through
exploitation, replacement, conservation, and management. Although they
directly contribute only a small fraction of the GDP, they a.e important
suppliers of the country's fuel, fodder, and pulp, and they provide
important sources of animal protein and income. Both planted and natural
forests are the principal domestic sources of fuelwood and industrial
wood -- and increasingly earners of foreign exchange.

The forests of the nations are generally acknowledged as an important
natural resource, as support for industrial uses and for ecological
benefits. They play important roles in the provision of basic human
needs, as well ‘as in the conservation of soil and protection of water
catchments. Previous forest policies have tended to restrict industrial
forest exploitation, regulation, and protection; but with the shortage of
fuelwood and increasing energy costs, the role of forestry in serving
community interests has been brought to the front. This has led to the
increasing promotion of the establishment and maintenance of vegetation
cover on some public and private lands and to an expansion of provenance
trials of tree species appropriate to farming systems and particular
end-users.

In the period of 1968-1970 the annual exports of timber were about
30,000 m3, but there has been a decline since 1978. Kenya's remaining
indigenous forests cover approximately 2.5 million ha. The strategy to
extend, improve, and manage this resource aims at: popularizing
community tree planting; establishing forest plantationsy emphasizing
trees and shrub establishment in the semi~-arid and arid areas;
integrating rural wood utilization schemes; and managing indigenous and
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planted forusts as an integral part of land use and development. The
pursuit of the rural afforestation program and the proper management of
farm wood 1lots should enable rvral communities to become more
self-gufficient in forest products on a sustained basis. It is also
estimated that by 1986 the yleld from plantation forests, being
established at the rate of 5,000 to 6,000 ha per annum, should meet tne
demand for industrial wood. The program of action includes: the further
diffucion of the Rural Afforestation Scheme from the present 36 districts
to all the districts of the country; the introduction of local
afforestation programe; the implementation of the Masai Forest
Development Program; the integrated development of forest-based
industries; and the strengthening of forestry research. Ten broad goals
are spelled out for forestry research in the areas of afforestation
techniques, breeding, protection, ajro-forostry, and ¢f£oil and water
management.

Although Kenya has a potential annual yield of 150,000 cons of fish
from over 10,000 km? of freshwater lakes, 3,200 km of rivers, 640 kn of
marine coast, and «everal s%reams and fishponds, fisheries contribute
minimally to the GDP. Kenya is a net importer of fish and fish
products. The current strategy emphasises the exploration of these
resources so that fish production could make some impact on employment
and nutrition. Maximum exploitation on a sustainable basis is being
promoted, and fish farming in the rural areas is being developed through
the provision of research, extension, and developwent services. The main
thrusts of the fisheries research and development strategy include: the
development of mechanized trawling; the improvement of traditional
fishing, and the management of its resource base; the improvement and
provision of on-shore facilities; and the promotion of inland fish
farming. With applied research backstopping in the areas of freshwater
fisheries, marine fisheries, and fish farming feasibility studies,
improved marketing and training should lead to substantial contributions
by fisheries to food and economic welfare in rural areas.

Wilalife is an important natural resource related to food and
environment management and to tourism as a source of income. Emphasis
has been on conservation and utilization in the primary wildlife
locations and on tourism-based activities. A recent approach recognizes
the opportunity costs of the other non-wildlife activities, such as
ranching and agriculture in these locations, and aims at maximizing
returns while minimizing the costs of wildlife development to other
sectors. It is planned to develop infrastructure and gservice to support
the carefully planned tourist activities, to review the status of
consumptive utilization of wildlife with controlled offtakes and
designation of hunting blocks, to initiate conservation programs vital to
development, and to locate wildlife-generated benefits more equitably,
The research strategy in the Wildlife Conservation and Management
Department focuses on the provision of baseline data for planning and
management on wildlife resources and their habitats, and training will be
strengthened at the Utalii College and the National wildlife and
Fisheries Wraining Institute, Naivasha. The realization of the programs
and projects envisaged in the current plan should be a stimulus to the
further contribution of wildlife to food, resources management, and
incomes.
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CHAPTER 3
KENYA'S AGRICULTURAL DEVELOPMENT

3.1 General Economic situation

Kenya's post World War II development was mainly in two directions:
large-scale agricultural development {mostly in the so-called "white
highlands®) and the small-scale development elsewhere in the rural
sector. The industrial sector consisted of the urban formal sector and
the urban and semi-rural nonformal (small-scale) sector. The industrial
sector was stimulated by (1) development of import substitution
industries, often with some protection; (2) natural endowments,
especially at Nairobi as th: regional center for transnationals and a
number of international agencies, and (3) an expanding tourist business.
Most of the productive enterprises ‘were simply transferred from the more
developed areas of the world; they are relatively capital intensive,
involving a high proportion of non~-African and overseas capital and
management. There has been 1little location-specific research and
development to give them distinct comparative advantages. The nonformal
gectors —-- both rural and urban == have lagged behind the urban formal
sector, which has benefited from a substantial net transfer of resources
from the agricultural sector. Moreover, a large proportion of the
resources that went into agriculture through the 1960s and early 1970s
was for land transfer rather than for development per se

Under conditions of relatively 1light density of population and
measures to restrict use of fertile highlands to large-scale agricultural
units, temperate zone Crops and animal enterprises helped to give
buoyancy to the economy. Although the small-scale aniicultural units
showed less expansion, the overall economy surged forward carrying per
capita incomes to the highest among African nations south of the Sahara.

During 1964-1974 the growth of the Kenya economy was impressive: real
GDP at factor costs rose at an average anaual rate of 6.2% and even
higher in later years. The growth rate, however, has slackened in recent
years, with an actual decline from 1979 to 1980 in real income per capita
for the first time on record. Several factors contributed to this,
including adverse weather effects on agriculture in 1979 and 1980.
Foreign markete for Kenyan products weakened, while net costs of energy
and import costs for manufactured goods increased. Trade opportunities
lessened with the closure of the border with Tanzania (cu:.ting off an
expanding market to other countries as well) and the diff!cult internal
situation affecting the Ugandan economy. Domestic fixed capital
formation has declined substantially in many lines with exhaustion of the
multiplier effects of the 1976-77 "coffee boom" and expansion of Nairobi
as a regional center for both international and private organizations.
Moreover, the pattern of imports ‘which evolved following the 1976-77
prosperity has been found difficult to readjust. Consequently, net trade
balance, compounded by heavy food imports, has continued to record high
deficits. Internally there has been large borrowing from the Central
Bank despite continued inflows of developmental resources. The inflation
rate has accelerated to 12% to 15%.

Kenya faces a difficult future. The growing population == now

reported to be increasing at a rate of 4% per year -- is being provided
with wider educational opportunities, but these are inadequate relative

previous Page Blank
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to the demands of the economy and available candidates. Even more
important, skills are not being developed to give the nation comparative
advantages in particular 1lines. The falling rate of fixed capital
formation has ominous implications. MAgriculture -- which provides the
bulk of employment, 80% of foreign exchange, and over one third of GDP --
accounted for less then 108 of fixed capital formatior in 1980 after a
decline of 40% from 1977 to 1978 levels. The economy will need to be
strengthened and adjusted to meet the challenges for increased
productivity in agriculture required to cope with the world econonic
order of this decade and the rest of the century.

3.2 Kenya's Development Plan 1979-1Y83

The Fourth National Development Plan (1977 -1983) focuses on efforts
intended to “improve the well-being of the people of Kenya.” The
objectives, policies, and programs emphasize continued ecoromic growth,
the creation of more income-earning opportunities, increase in the output
and quality of services, and improved income distribution throughout the
nation. For a nation that is predominantly agricultural and a population
that is 858 rural; this means » stratesy for rural development aimed at
increaslng productivity in agricultural and rural employment and
increases in total agricultural output.

The . Fourth Plan, which can be described as a "growth and equity"
plan, sets out to achieve an overall annual economic growth of 6.3%,
despite constraints of balance of payments, inadequate government. ravznue
t> finance expenditure, and inadequate national savirgs. This projected
growth rate, although comparable to .ates attained in the decades of the
sixties and seventies, is considered ambitious in the present circum-
stances. It is proposed that agricuiture accord high priority to the
development of medium~ and low-potential arid and semi-arid areas of
production and to the promotion of agricultural exports. Efforts would
also continue in the direction of improving the productivity of the
high-potential areas for food and export crop and animal production.

The plan's basic objectives of freedom, opportunity, equality, social
justice, and equity are to be pursued on the basis of four principles
that are considered fundamental io the development process. These are:

* Widespread participatiorr 1n the development process;

hd Diversity of organizationai forms and incentives in advancing

the economic and social objectives of development;

hd Government participation in initiating and directing development .

with the highest standards of efficiency;

hd HMutual social responsibility through promotion and regulation of

economic activities.

These principles envisage the increasing control of the nation's
resources by Kenyans; they emphasize the need to re-examine the functions
of various institutions within the economy. This is to ensure their
orientation to national and domestic interests such as small farmers in
rural areas, domestic investment, and increased productivity for
small-holder s. The plan would place greater emphasis on the
transformation of the nation's institutions to serve the specific needs
of all Kenyans.

Previous development plans in Kenya have made substantial progress in
building the technological, infrastructural, and administrative base for
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the development of agriculture and industry. While recognizing the
presence of second generation problems and current constraints and
opportunities in development, it is believed that a take-off position for
the development of agriculture has been reached. The more difficult task
of finding and implementing effective ways of promoting rural development
is now recognized as urgent, and the plan presents a basic strategy for
meeting this and other challenges of agricultural development in the rest
of the country.

The basic strategy for development, according to the plan, is the
alleviation of poverty throughout the nation, especially in the group of
families engaged in smallholder agriculture. This grour constitutes
about 80% of Kenya's total population and feature incomes of a'out KE 100
to 150 per family per year including subsistence production.' Several
dimens.ons of poverty are recognized, including malnutrition, inadequate
standards of living, and inefficient expenditure patterns ({many ot these
dimensions are considered both extensive and pecvasive). The objective
of alleviating poverty is being pursued through (a) the creation of
income-earning opportunities; (b) the improvement of expenditure
patterns; (c) the provision of basic needs such as nutrition, health
care, basic education, water, and housing; and (d) institution building.
The greatest weight will be given .o the creation of income-earning
opportunities through mutually supporting Cevelopment efforts featuring
capacity utilization, employment creation, and rural develogment. It is
envisaged that the majority of the rapidly growing younger population
would find empluyment and self-employment in rural areas, with emphasis
on small-scale agriculture, development of arid and semi~arid lands,
integrated industries, and other rural non-farm activities. Research and
development institutions are to be encouraged and prcv.ded with resources
to address themselves effectively to the transfe:. aduptation, and
development of specific technologies for rural areas.

The policy framework of the plan presents instruments by which the
gover nment would transiate the development strategy into programs, plans,
and achirvements during the period. This framework provides for
flexibil.ty and possible modification as devalopment proceeds. The
detailed projects and programs focus on the central theme of alleviation
of poverty in its several dimensions, with emphasis on inccme,
consumption, and nutrition. Using the criteria of low incomes and lack
of access to opportunities, tarret groups are identified for the plan.
Three are specifically agricultural:

- Pastoralists -- those whose income i3 derived mainly from the

care of livestock in a nomadic setting;

- Small farmers -- those with land who derive the majority (but
usually not all) of their incomes from working the land;

- Landless rural workers —-- those who have little or nd land and
who derive the majority or all their income from casual farm
employment and nonfarm rural activities;

Other target groups include:

- Urban poor ~-- those who live in poverty in urhan areas with

limited incomes derived from casual self- or wage—employment;

- The handicapped -- those who must be given skills commensurate
with their ahilities and the opportunities to use those skills
productively, :

* Integrated Rural Surwvey 1977
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Several programs are expected to improve prospects for development of
these target groups and to increase their opportunities for constructive
participation. These include: the Integrated Agricultural Development
" Program (IADP); Cooperatives Development; expansion of social and edu-
cation facilities; and improvement of opportunities for rurzal non-farm
activities. Other policies on tariffs and pricing, employment and
incomes, rural development, land reforms, science and technology,
environmental management, population, fiscal and monetary, and public and
private institutional development are to reinforce the overall strategy
for social and economiu development in the period 1979-1383.

The expected growth emanating from these objectives, strategy,
policies, and programs is presented in Table 3.1 (annual rates of
charge), 3.2 (GDP by industrial origin), 3.3 (projected 1983 modern
sector employment), and 3.6 (GDP: actual 19763 projected 1983) of the
plan.' The estimates and forecast of total value of selected agri-
cultural commodities and the average annual rates of growth are shown in
Annex 6a. Present progress towards these targets should result in sub-
etantial economic growth, improved agricultural productivity, significant
changes in the structure of the economy, wider distribution of benefits,
and continuing improvement in the quality of life.

3.3 Primary Productions Agriculture and Natural Resources

The plan recognizes primary production as the mainspring of develop-
ment. Eighty-five percent of the population is dependent on primary pro-
duction, and about 50% of the nation's export earnings come from primary
products. MAgriculture is the key to the plan's objectives, and the pol-
icies and strategies for agricultural and other natural resources produc-
tion envisage substantial investment and increased productivity and out-
put. The programs for agricultural development are based in ministries
of Agriculture, Natural Resources, Livestock Development, Tourism, and
Wildlife (fisheries department), Land and Settlement, and Cooperative
Development. The first four are tne key ministries, and the last two’
provide technical and organizational support. The ministries of agrnjcul-
ture and livestock department, which are the main organs for the dev.iap-
ment of primary production, feature development expenditures that are ex-
pected to grow faster than those of other ministries, with the rate to
increase nearly two-fold in the last year of the plan period, ruepresent-
ing 23.6% of the total development expenditure compared to 12.68 in the
first year.

Agriculture is to provide the main thrust toward the major objective
of alleviation of poverty. Development is to be obtained through more
rural employment, higher rural incomes, and improved diet. The focus
will be on the full utillzation of the resources of land and -labor,
greater productivity of agriculture in the high-potential areas, and
increased use of medium- and lower-potential areas. 1In order to improve
upon the performance of Kenya's agriculture in terms of output, which
doubled in the last 20 years, and to contain the problems of growth that
threaten social and economic progress, five major interrelated objectives
are defined for the agricultural development plan as follows:

1. Poverty alleviation -- through the provision of income-earning

opportunities in agriculture;

» .
Development Plan 1979-1983, Part I,
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2. Mricultural growth =-- through major changes in output trends
and increased productivityj

3. Improvement of balance of payments == through increased
production of basic food needs without imports and without
inhibiting export productionj

4, Employment -- by absorbing increasing population in agriculture
as the major productive activity in rural areasj

5. Conservation of natural resources -- through the planned
zunloitatior and management of soil and other natural resources,
soil erosion control, and protection of forests and watersheds.

A number of constraints are identified, includirng scarcity of natural
resources, product prices (domestic and export), appropriate technology
for smallholder farming, investment in agricultural research,
implementation capacity, and’other financial constraints. It is noted
that the "technology constraint® will be more severe during the current
development plan eziod and that research breakthroughs or technological
innovations adap .vnle to smallholder farwing are not available for
imfiediate adoption. iHowever, the targets will have to be based on the
wider application of known technologies, such as hybrid and
early-maturing maize varieties and dairying techniques, and on . the
improved technologies anticipated from a substantial increase in
agricultural research investment.

To achieve high rates of performance in contexts of the objectives
and identified constraints, the plan will focus on seven major related
elements:

1. More inteneive land use and development -- to meet the

increasing requirements for raw materials and export commodities;

2. Development of appropriate technologies -- through . agricultural
research to develop technologies for land-use intensification in
smallholdirgs, including mixed farning, and agricultural
production in low- and marginal-potentiil areas;

3. Ssmallholder devclopment -- through developing the production
potential of smallholder farming to which research and extension
services will be oriented;

4. Arid and semi-arid land development -- to assist sedentary and
pastoral populations to increase their output and incomer:}

5. A poverty alleviation focus ~- through agricultural development
programs that will use appropriate technologies to generate
maximum =mployment for small farmers and improve the economic
welfare of the rural pour;

6. Market incentives -- to trigger changes in the quantity and
composition of agricultural output and to improve marketing
efficiency and price margins available to farmerss

7. Increased access to land and land-based employment -- through a
reassessment of land tenure and full production utilization of
parts of large- and small-scale farms in high- and

medium-potential areas; also the expansion of labor-intensive or
alternative agricultural production activities and IADPs. '

The targets of the plan, established after assessment of Kenya's
ional objectives, constraints and resources, focus on:
Aqricultural production =-- with a planned (1978-83) monetary
production growth tzate cf 6.3%, non-monetary production of 3%,
and a weighted total growth rate of 4.7%;
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2. Mricultural income -~ with a steady increase in incomes of the
agricultural population based on a projected 2..% annual per
capita agricultural production;

3. Balance of payments -- through the contribution of agriculture
to exports, raw materials for exported manufactured goods, and
by import substitution; '

4, Agricultural employment =~- through a planned increase of on-farm
employment at the rate of 2.7% per annum resulting from
increased public expenditure in soil and water concervation,
expansion of area of labor-demanding crops, and general
improvement of rural employment;

5. Food and nutrition -- through increasing output of food for
domestic consumption at a higher rate than population increase,
ensuring increases 1in per capita food intake and overall
nutritional status;

6. Expenditure -- through a substantial increase for the Ministry
of Agriculture (including livestock development) from KE 102.4
million in 1982-83 =-- a 118% growth of expenditure over the
period.

The plan also envisages a Program of Action directed at Kenya's 1.7
million farm holdings to achieve more productive farming through the
effective use of the resources of land, labor, and capital:

1. Incentives and regulations in relation to price, land, 1labor,

and research and technology policies;

2. Provision of agricultural services such as knowledge, inputs,

credit, and market for agricultural production and development;

3. Implementation of specific programs and projects as given in The

Kenya Fourth Development Plan - 1979-1983 (Part I, pp.
246-259). Projected increases in output of food crops,
industrial crops, e:.ort crops, and livestock products are also
documented in the plan .(pp. 259-266). The programs and projects
are expected to be supported by Services for Agricultural
Development classified under: Agricultural Researchs
Agricultural Education and Training; Agricultural Extension and
Information; Crop Development and Farm Management; Livestock
Development; and Agricultural Credit. Details are set out in
the plan document (pp. 236-246).

3.4 Livestock Production P}an

The 1livestock developreyst policy of Kenya, with the necessary
research inputs and supgoit, is detailed in the "National Livestock
Development Policy®” pupsi of June 1980, produced by the Ministry of
. Livestock Developmen;yhé a guide for the decade. The document analyzes
present and projerted production trends in relation to demand and
indicates large and continuing deficits in meat and milk. The policy
objectives were defined as: increased production to avoid importation of
animal products and provide for improved human nutrition; increased
production of feeds and fodder to support the animal production industry;
the creation of income-earning opportunities at all stages of animal
production and marketingj improvement in the prnductivity of land in the
high-potential areas; and full development of the extensive rangelands in
the medium~- and marginal-potential areas. The achievement of these
objectives is necessary to meet the high rate of increase in human
population and demand for animal products, recurrent incidence of drought
and other favorable weather conditions, high incidence of animal disease,
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high costs of feeds, drugs, and water, and unsatisfactory infrastructure
support for animal production in the rangelands.

The objectives of the plan and the present constraints suggest
pursuit of strategies that would encourage efficiency in animal
production, processing, and marketing. This is expected to lead to an
expanding livestock industry that requires less intervention from the
government =-- which could then concentrate on the provision of
infrastructure, research support, public services, and incentives. With
adequate research support, it is proposed to implement various programs
of expansion and intensification of livestock production, disease
prevention and control, animal nutrition and management, and improved
distribution and marketing. Emphasis will be placed on the following
classes of livectock: cattle, sheep, goats, pigs, poultry, rabbits,
camels, and bees. Special research is envisaged covering the potential
of camels to contribute to internal and external trade in meat, milk, and
wool and the expansion of the current sheep and goat production
projects. Research on improving the productivity of livestock will
feature breeding and upgrading of the Zebu cattle, progeny testing,
feeding, and management, the prevention and control of reproductive
diseases, and improved beekeeping. The research strategy will be
supported by measures of vector and disease control and management, the
testing of alternative trypanocides and other drugs in areas of drug
resistance, and.the documentation of disease situations in arid and
semi-arid areas as well as in wildlife-livestock complexes. The emphasis
will be on preventive medicine, and complementary measures will be
assured through cooperation and coordination with other ministries and
parastatals in respect to water supply, land use, marketing, credit, and
external trade in relation to livestock production.

There will also be a strong emphasis on research into whole~farm
systems involving 1livestock. This represents a multidisciplinary
approach for the development of crop and animal technologies suitable for
the medium-potential and marginal farming areas and smallholders, as
distinct from large-farm situations in the high-potential areas. The
Ministry of Livestock Development is expected to play a major role as
coordinator so that all policies and programs are brought into national
focus to avoid the duplication of efforts and reduced effectiveness in
the utilization of manpower and other resources. The Ministry of
Livestock Development is actively pursuing cooperation with:

* The Ministry of Agriculture (e.g., in fodder and feed

production);

b The Ministry of Water Developmert {e.g., in ranching and stock

water development);

hd The Department of Land Settlement and Adjudication (e.g., in

finance);

* The Ministry of Transport and Communications and the Ministry of
Works (e.g., in rural infrastructure);

hd The Ministry of Environment and Natural Resources (e.g9., in
fisheries and protection of water catchment areas);

* The Dirnctorate of Personnel Management (e.g., in livestock

rinistry personnel matters).

Close interaction of research and development in livestock production
has potential for creating and sustai ing a viable livestock industry
capable of meeting Kenya's needs for f 4, nutrition, and export. The
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entire plan provides for integrated policies, services, and programs
covering broad areas of technology, prices, markets, land, labor,
resources development and utilization, and nutrition as the basic
framework for agricultural development in the period 1979-83 and in the
years ahead.

3.5 Kenya's Long-Range Development of Aqriculture

Kenya faces a formidable challenge to provide sufficient food for one
of the fastest growing populations of the world. The current growth rate
is reported to be in the area of 4% per annum. With half of the
population below the age of 15 years, there will probably be acceleration
of this rate in the next two decades unless steps are taken to introduce
populatior control measures. The supply requirement 1is made more
difficult by the much higher growth rate of urban areas, where incomes
are increasing more rapidly and where food demand increases will be even
larger. The growth rate in food demand, implied by the natural
population growth alone, exceeds the rate of growth in agricultural
output of the fastest growing agricultural economies of the world. Kenya
has relatively 1limited amounts of well-endowed lands to bring into
production to meet these needs. One choice in policy is between
intensifying use of present cropping areas and shifting land now used to
support livestock to the production of primary products for direct human
consumption. Some increase in national output can be achieved through
development of arid lands, but this would probably require more inputs
per output unit than would intensification in the better endowed areas.

There seems to be little room to manuever by altering foreign trade
in foods. In the years 1975-79, exports of food and beverages (less
coffee and tea) averaged KE 36 million per year; the average value of
food imported was KE 28 million per year.

A 4% growth rate in population would carry the total population to
18.3 million by 1983, 12% above 1980 and 28% above 1976 (year of a record
maize crop) when population was 13.8 million. By the end of the 1980s
the population would expand by nearly another 5 million persons, 42% over
1980 -~ 67% above 1976. Thnse population increases can be translated
into food demand increast *iven assumptions about increases in per
capita disposable incomes, income elasticities, and (unlikely) constant
relative prices. The calculations are shown in Table 3.1.

Table 3.1 Projections of increases in food demand to 1983 and 1989."
Production required for self-sufficiency
Actual/Output increase over 1980
000 ton 8
1980 1983 1989 1983 1989
Maize 2,153 2,777 3,514 29 63
Wheat flour 142 292 493 106 247
Sorghum & Millet 369 445 563 21 52
Rice 23 66 90 187 291
Beans 140 253 344 81 146
Potatoes 450 655 823 46 66
Beef 147 188 314 28 114

*Prom Kenya Development Plan, 1979-83, Ministry of Agriculture, June
1978, As the production of maize in 1980 was adversely affected by the
weather, an average of 1976 and 1980 production levels was used as the base
for the 1980s.
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The items in Table 3.1 accounted for a little over 60% of per capita
calorie consumption in 1980, Only sugar would be in excess of demand in
1983 and 1989, assuming continuation of present policies. For other
products the increases needed ranged from that equal to population gains
to several hundred percent for wheat and barley. Two emphases seem
necessary in long-range development: (a) increasing the productivity of
the high-potential areas through intensification and consistent
application of appropriate improved technologies (b) expanding and
strengthening production in the medium~ and marginal-potential areas.
The latter strategy will require research-generated improved technologies
for turning these medium and marginal areas into productive areas, mainly
under smallholder farming conditions.

Reliable and current statistics on livestock numbers in Kenya are not
readily available. The last countrywide livestock surveys were carried
out in the mid-sixties. A livestock census was expected to be carried
out in 1981. Planning has been based on estimates and projections. ( The
contribution of Kenya Range Ecological Monitoring Units (KREMU) to these
estimates has tended to exclude the high-potential areas.) The estimates
currently in use are shown in Table 3.2.

Table 3.2. Estimates on Livestock Population, 1979 (000 Head)

Improved Unimproved Total
Cattle 1,127 (dairy) 8,460 10,247

600 (beef)
Sheep 500 (wool) 6,000 {(hair) 6,500
Goats 2 (dairy) 8,500 (meat) 8,502
Poultry 1,760 (exotic) 15,020 (indigenous) 16,780
Pigs 70
Rabbit 34
Camel 607
Donkey 135

Source: Animal Production Branch, Annual Report 1978.

In 1975 it was estimated that there were some 50.4 million ha available
for grazing. Considering the different carrying capacities of the
ecological zones, this would have meant a support potential for 12 million
livestock units, not allowing for other forms of land use (e.g., wildlife).
About 6 million livestock units were considered a realistic estimate for
1975. Increasing cultivation and other forms of land use will bring a
grazing land availability decline of 3% to about 48.8 million ha by 1990,
but its carrying capacity will go down by 14% to about 10 million units as
the withdrawal of land from grazing takes place mainly in the high-potential
areas (Table 3.3).

Table 3.3 Land available for grazing and carrying capacity per zone,
1975 wnd 1990.

. 1975 livestock 1990 livestock
ZONE Million units Million units
ha ha
11 High potential 2.0 3.8 1.6 3.0
III Potential 4.0 4.0 3.0 3.0
v Semi-arid 5.4 1.4 5.2 1.4
v Arid 26.2 2.2 26.0 2.2
V1 Arid 13.0 0.4 13.0 0.4
Total 50,4 11.8 48.8 10.0
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Considering the productivity of the high-potential land lost to
grazing, the livestock decrease expected may be as much as 20% unless
effective subject-related research and considerable increase in
managerial skills are achieved at all levels. MAgainst this probable
decrease in total livestock units is the forecast of a human population
of more than 25 million in 1990, compared to the present 16 million.

The policy document of the Ministry of Livestock Development notes
that past public policy at times has constrained the development of the
livestock industry. It recognizes the need for sound planning,
implementation, monitoring, and evaluation of projects so that full
advantage can be taken of funds and other resources made available for
livestock development. Attempts will be made to remove institutional
barriers and promote decentralization with greater involvement of field
staff. The ministry also shows awareness of the long-term character of
projects in livestock production ard of the fact that many projects which
appear to be non-viable at present may be justified on the basis of
higher potential productivity in the future.

To prevent the projected deficit in production, the carrying capacity
of the remaining land will have to be increased through intensive land
use and production systems. This would involve:

* Regearch aimed at producing packages of livestock production
technology suitable for small-holdings;
* Improved extension of existing knowledge and closer 1liaison

between research and farmers.

Contributions of the Ministry of Livestock Development to the
development of arid and semi-arid areas will continue within the
framework of the Kenya Livestock Development Project (Phase II and III)
with the aim of achieving a gradual buildup of ranch and grazing block
improvements rather than large capital investments. The primary
objectives will be to ensure self-sufficiency and to develop marketable
surpluses., Water development is seen as a means to increase productivity
by reducing long treks to water, and three stages of water development
are envisaged in the plans towards intensification.

Another long-term strategy to reduce the pastoralists' dependence on
milk and other 1livestock production involves control of overstocking,
making available alternative food items, making arrangements for
marketing facilities, and providing adequate price incentives. It is
hoped that a combination of these methods will lead to increasing
off-takes per annum from herds and flocks, as estimated in Table 3.4 (see
next page).

The Ministry of Livestock Development opinion is that the low
of f~take rates of the pastoralists can be considerably improved in the
long run; it provides a package of measures which still require strong
research inputs in areas of animal diseases, breeding, agrometeorology,
sccio-economics, marketing, etc., and for monitoring of the effects of
proposed improvement measures. The further improvement of off-take
figures on large-scale farms can be achieved in the long run if marketing
and other applied biological constraints can be removed. The envisaged
off-take increases in small holders herds through the rearing of male
dairy calves will also be a long-term venture with heavy demands on
extension and services.
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Table 3.4 Estimated off-take rate by species per annum in percent of
total herds or flocks.

"~ Species/Type Off~take as & Farming Areas
of herd/flock

Cattle: Grade Dairy 20% Mixed farming, large scale
Grade Beef 25 Mixed farming, large scale
Grade Dairy 18 Mixed farming, small holding
2ebu crosses 15 Mixed farming, small holding
Zebu 13 Mixed farming, small holding
Zebu crosses 25 Commercial ranches
Zebu 10 Pastoral areas

Goats 25-35 Lowest Central Prov. Highest

Eastern Prov. and Myanza Prov.
Sheep 17-30 Lowest North East Prov., Highest

RV. Prov., Coast Prov. and
Eastern Prov.

Source: Animal Production Branch, Annual Report 1378

Sheep and goat development through ranching schemes has short-term
possibilities plus the ability to contribute towards long-term
requirements for meat and milk. Sheep and goats are highly adaptable and
complementary to cattle in their resource requirements, and their
inclusion into ranches should achieve greater efficiency in the
utilization of ranch resources. Some research undertaken since the early
seventies, and on-goingy work on sheep and goats, provide a basis for
implementation of such programs.

The camel development project is in its early stage. It would
require long-term, multidisciplinary field research strategy and inputs.

Beside its commitment to necessary short-term programs and projects,
the Ministry of Livestock Development envisages long-term plans for the
realization of the potential of dairy cattle. Productivity in excess of
2,000 kg per lactation has been shown to be possible, but present
productivity varies from 150 kg per year from 2ebu cows in the
high-potential small-holdings to 850 kg for grade dairy cows under
similar conditions. The gradual shift towards zero grazing, particularly
in the densely populated high-potential areas, has already been
initiated, and a rangje of measures is available on the basis of earlier
research work. Success will depend on satisfactory pricing policies and
on more effective coordination of technical measures., Socic~economic
studies will have to guide the approach to the small farmer, and adequate
extension and continuous monitoring will have to provide the feedback to
research to ensure the effective impact of research on long-range
livestock production and development.

3.6 Research for Agricultural Development

Kenya's development plans have been drawn up to support the needs for
increasing agricultural production to achieve national goals.
Accelerated agricultural production will need more development in
additional infrastructure: roads, water supply, etc.; improving supplies
of seed, fertilizer, chemicals, equipment, etc.; and reinforcing
agencies which provide extension, training, credit, marketing, etc. Much
of the planning tends to assure that further development would be brought
about by applying more resources to various elements of the production
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process using existing production functions, However, it has been
demonstrated frequently in the past that increased production caii also be
achieved by increasing the efficiency of elements of the production
process =-- through better seed, better understanding of timing and
quantity of fertilizer, better ways of managing calves, etc.

An essential role of the agricultural research system is to improve
the efficiency of use of the development resources, contributing to an
increase in productivity and to an improvement in the income of the
farmer. An end product of the agricultural research system should be the
formulation of feasible agricultural development projects for
consideration by the central planning authority. The route from research
to development process and project should always be reasonably clear,
whether it is basic or survey research tv generate necessary knowledge in
agricultural sciences (e.g., genetic theory, collection of germplasm,
developing inventory of national resources); applied research to generate
new technology (e.g., breeding techniques); technological research
fitting technologies together into a practicable innovation (e.g., a new
variety with desirable characteristics); or the testing of an innovation
in a specific settiny and adapting it to the local environment of
socio-economic conditions. All stages are necessary in the national
agricultural research system, but some facets will require more emphasis
(and resources) than others. It is more efficient to use directly as
much of the world's stock of knowledge and technology as possible; this
permits the focus of scarce rescurces onto those aspects that can only be
done in Kenya. All research stages require creative thought and
imaginative interpretation and will need an environment that fosters
creative activity.

The place of the agricultural research system in contributing to the
establishment of the national agricultural development plan |is
illustrated in Fig. 3. Most project planning is done on the basis of
well-established world knowledge supplemented by critical, recently
acquired information from experiment or survey. A major task of the
agricultural research establishment is keeping abreast of world knowledge
(including Kenya's contributions) and interpreting it in the 1light of
Kenya's needs, resources, and constraints; new advances can then be
exploited rapidly in terms of better development plans. Each year more
information will be generated from the national agricultural research
stations, but the increment will be small in relation to tue accumulated
body of knowledge. It is important for efficiency in research
development that these gmall contributions are focused on critical gaps
in the areas of knowledge and understandinyg. Contributions will be
necessary (a) in terms of better dcscriptions of the inventory of
resources and constraints as well as (b) in the development of new
technologies to exploit the resources to the utmost and to overcome the
constraints. The range of the inventory is wide, including physical and
biological resources, human capacities, institutional structures, and the
state of infrastructure and socio-economic environment. Priorities for
research must be carefully assessed and assigned. Progress is an
iterative process in which agricultural development projects are planned
on existing knowledge, accepted in the framework of the national plan,
implemented, and monitored. The imperfections that cmerge point to the
need for better planning information and to specific demands for further
research to produce better projects. The scope and efficiency of a
research system is reflected in the number and degree of reliability of
possible agricultural development projects for investment.
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The research system itself is made of people, facilities, and
institutions. It can again be representcd by a cyclical process as shown
in Pig. 4:

1. The requirements of the national agricultural development plan

-- incorporating national policies and objectives -- identify
high priorlty topics for research;

2, Research programs are formulated to generate new information
needed;

3. The nanpower needed for research programs is determined and
given special training if necessary;

4, Suitable research stations or other institutional arrangements
and facilities are provided to enable the research capacity to
be nperated effectively}

5. Research results are assessed, communicated to all likely users
in appropriate form, interpreted in relation to previous
knowledge, and incorporated into new and better agricultural
development project proposals.

There are many reinforcing feedback loops. More manpower with better
training can identify problems more precisely; with better facilities it
is possible to plan better research programs, etc.

Much of the benefit of research comes from steady improvement in the
capability to plan profitable development projects more reliably with
better technological tcols. There are many conspicuous examples in Kenya
of the value of research contributions to increased production and
income, such as the introduction of better clonal material in tea, better
management and better fodder grasses for dairy production, effective
vaccines for diseases, etc. (The example sited in the Sessional Paper
MNo. 4 of 1981 on national food policy is the increase in production of
maize made possible by research into the creation of the higher yielding
hybrids and composites. The average yield of maize has risen rrom about
1 t/ha in 1963 to about 1.75 t/ha in 1980. The yield of a good farmer
may be about 6 t/ha, and some do even better. There is a large gap
between 1.75 and 6 t/ha, which points to further substantial benefit from
‘imaginative and creative research and from correct and consistent
application of improved technologies available).

The National Development Plan has pointed out how the pattern of
agricultural production has moved from large-scale farming systems to
small-scale systems and how more marginal areas must be brought into
increased production. The earlier research and development workers were
aiming at the high-potential areas under large-scale farming; they were
able to draw on a great world wealth of relevant technology that could be
applied with relatively little modification, There is much less world
knowledge available for productions systems for small farmers or on how
to get new information to large numbers of low-capital farms. There is
now a greater need to carry out more research within the country to
generate information for reliable development projects, as well as to
keep in close touch with the small amounts of new information emerging
from other countries which are also grappling with the same problem of
increasing productivity from small-farmer systems. Much  basic
information on agricultural sciences is being generated in the developed
countries, but technologies and innovative practices evolved in such
countries are geared to larger farm systems; considerable reassessment
and interpretation is needed before suitable new practices can be
developed for smaller farmers.
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" Demands for increased agricultural production from small farmer
production systems on lower-potential land will require greater intensity
of local research to evolve improved technologies for better productivity.
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CHAPTER 4
ORGANIZATION OF AGRICULTURAL RESEARCH IN KENYA

4.1 Background and Historical Development

The system of agricultural research in Kenya dates to the beginning
of this century. Research services have mainly been developed and
advanced in response to needs as viewed by the government and the farming
community. Agricultural research has been given a development focus from
the outset. Most of the activities have been in the applied scliences
with strong emphasis on the improvement of the quantity and quality of
agricultural products.

A number of research institutions were established early in this
century: Porest Department (1902); Scott (now National) MAgricultural
Laboratories (1903)3 Coffee Research Services (1908)3 Veterinary Research
Laboratories at KXabete (19)0); and the Plant Breeding Station at Njoro
(1927) . The most extensive development of agricultural research stations
cccurred in the 1940s and early 19508, when a number of national and
regional agricultural research stations were established under the
Department of Agriculture.

In the same period were created several research establishments under
the East African High Commission (subsequently East African Common
Services Organization and East African Community). Those in agriculture
were the East African Agricultural and Forestry Research Organization
(EAAFRO), the East African Veterinary Research Organization (EAVRO), the
East African Trypanosomiasis Reseacch Organization (BATRO), and the
Tropical Pesticides Research Institute (TPRI). Thhe EAAFRO took over
staff, facilities, and the library of the research station at Amani,
Tanganyika, founded before 1914 by the German administration and
revitalized by the British in the 1920s. These regional research
establishments concentrated on problems and sciences common to the three
Bast african countries. The national establishments were to concentrate
on national and local problems and development-oriented research.

Other research establishments related to food and land use were
institutionalized later. Although the Game Departmer. (which included
fisheries until 1957) and the National Parks had been established in the
mid-1940s, government support for research on wildlife did not really
develop until the 1960s; most earlier research was externally supported.
Regsearch in marine and fresh water fisheries was also institutionalized
at the East African Community level.

The earliest of the East African institutions, the East African
Meteorological Department, was established in 1929. Climatic data
emanating from this institution contributed significantly to the
agricultural research and development programs in Kenya.

Although some further development of government research
establishments did not take place until the 1960s, the emphasis on
applied sciences for developm:at had earlier begun to create a wider
policy for indigenous training and new research facilities. Training of
agricultural scientists at the higher education level within East Africa
began at Makerere College, Kampala, which later became the main campus of
the University of East Africa, and which had its faculty of veterinary
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medicine in Kabete, Kenya. PFolluowing independence and the recognition of
the need for incteased output of agricultural scientists, the University
of Nairobi, with facullies of agriculture and veterinary medicine, was
formally established in 1970, Social sciences were introduced into the
univernity more recently, the major. development being the establishment
of the Institute of Development Studies (IDS) in 1965.

An agricultural school, which later became famous throughout East
Africa for training agricultural technical personnel, was established in
1939, It was upgxaded in 1952 as Egerton College to train at the full
technical diploma 1level. The training of laboratory technicians and
technologists was facilitated later through the establishment of the
Kenya Polytechnic in 1961 and the Mombasa Polytechnic in 1974.

Complementary to this development in research and training was the
growing investment of the government in scientific and technical
information and extension services. Schools for the training of field
extension agents were established at the Embu and Bukura Institutes of
Agrigulture and at the Animal Health and Industry Training Institute
(ARHITI) at Kabete. The Agricultural Information Centre (AIC) and the
Kenya Documentation Centre (KADOC) were also established for the
communication and dissemination of information.

4.2 National Council for Science and Technology (NCST)

when Kenya attained independence in 1963, the government foresaw the
need for a machinery for making and implementing policy for science,
technology, and research in all sectors of the economy. Responsibilities
for research policy and management lay with government departments, but
little coordination existed between the agencies. (For example,
veterinary research in the department of veterinary services was for many
years not effectively linked to research in animal production in the
department of agriculture, although the two departments were in the same
ministry.) In addition, the government felt that the rising expenditures
in the technical departments of ministries called for a review mechanism
to ensure rational utilization of the available resources.

Debate on the type of institutional arrangement required for the
formulation of science policy started in 1965, involving the government
ministries (principally finance, agriculture, health, economic planning,
education, and natural resources and wildlife), the University of
Nairobi, and the Bast African Academy. The suggested type of institution
was referred to as "National Science Council,"” "National Research
Council,” and "National Science and Research Council.® The issue was
deadlocked for some time.

The Ministry of Agriculture put forward proposals for the
establishment of an "Agricultural Advisory Research Council.” With the
uncertainty regarding the research coordination role of the proposed
"National Science Council," the Ministry of Agriculture was requested to
delay implementation of its proposals on the basis t!at there was no need
for two research councils. However, the Ministry of Agricultuie
proceeded to establish the Agricultural Research Advisory Council, which
held its first (and only) meeting in September 1969. The Council was
established to:

1. Advise the Minister for Agriculture as to problems that require

research attention;
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2. ' Evaluate progress on current investigations;
3. Identify means to strengthen and expand the agricultural
res~arch program.

The courcil addressed itself to all these topics and made
recommendations. One recommendation was that the ministry be reorganized
into four major technical service activities, namely: K (a) developmentj
(b) research; (c) extension and education; and (d) requlatory services.

In the council's view, the above structure would accord research
services greater prominence and charpen the focus of research. The
report of the council noted that the representatives of veterinary
services, while agreeing in prir_ip:. to the four-part division of the
ministry's functions, had reservitions about the wisdom of separating
veterinary research from veterinary regulatory services.

The government proéeeded with plans for the establishment of a
national machinery for the formulation and implementation of the national
science policy. Through an Act of Parliament, the Science and Technology
Act of 1977, the government established a mechanism for advising on
", ..all matters relating to scientific and technological activities and
research necessary for the proper development of the Republic; and for
the coordination of research and experimental development) and for
matters incidental thereto and connected therewith." The Act was amended
in 1979 to facilitate the establishment of statutory research
institutes. At present the machinery comprises:

1. The National Council for Science and Technology (NCST);

2. The Advisory Research Committees (ARCs);

3. The Statutory Research Institutes (SRIs).

The details of the responsibilities, functions, and relationships of
these organizations are shown in Annex 8.

A basic objective of the Science and Technology Act is the promotion
ané coordination of research in ‘%ns  country. The organization
established is designed to fulfil three basic functions, namely:

(a) policy and strategy (by NCST); (b) management and tactics (by ARCs);j
and {c) execution and operations (by SRIs).

The system has been designed to establish a series of circuits which
involve socio-economics and the utilization of research results for
development, providing linkage between policy makers and operational
research establishments.

NCST establishes policies and strategies through the interaction of
scientists and policy makers who focus on the use of science and
technology for development. The management and tactics level involves
promotion, sponsorship, and coordination of research. This is the
responsibility of the Agricultural Sciences Advisory Research Committee
(ASARC), whose membership reflects disciplines relevant to national
programs of research needs and priorities. Cross membership with NCST
and ARCs ensure active cooperation. The execution and operations level
involves the carrying out of projects of scientific research by research
institutions.

Although ASARC was established in 1979, it is not fully functional
because of lack of personnel in its sgecretariat.
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The Kenya MAgricultural Research Institute (KARI) and the Kenya
Trypanosomiasis Research Institute (KETRI) were established in 1979 to
undertake research activities formerly carried out by the East African
Community research institutions and also to take responsibilities for
agricultural research undertaken by government departments. The latter
objective has not been fully realized by KARI; KETRI is getting
established and making progress.

In spite of the efforts of the last 4 to 5 years to establish an
institutional framework for agricultural research, there has not yet
emerged a functional, comprehensive, and cohesive organization with
responsibilities for the planning, coordination, execution, and
supervision of agriculturcl research programs. Respunsibilities for the
planning, coordination, and execution of agricultural research appear to
be diffuse; many departments, agencies, boards, and units are involved in
part or all of these processes with little effective coordination and
optimization of available resources. Among the main establishments
involved in agricultural rescarch at present are the Scientific Research
Division (SRD) of the Ministry of BAgriculture, with its network of
national and regional research stations and laboratories; the Ministry of
Livestock Development; the Kenya Agricultural Research Institute; the
Pyrethrum Board; the Coffee Research Foundation; the Tea Research
Foundation; and the National Irrigation Board. In addition, tie
University of Nairobi, especially the facuities of agriculture and
" veterinary medicine, is involved in research programs through several
ministries and direct grants for problem-oriented agricultural research,
The present system is summarized in Fig. 5 (this excludes some research
and development organized in the private sectors). The organization of
research in the major elements of the present system is discussed below:

4.3 Ministry of Agriculture

Research in the Ministry of Agriculture is managed by the director of
research, who is responsible to the director of agriculture for the
organization and management of all research activities and stations. The
SRD, located in the ministry headquarters, provides the central
management secretariat) it is responsible for ensuring the compilation
and coordination of the research budget and the defense of these
estimates. Although a number of research programs are specifically
identified in the estimates, the main recurrent budget for research is
amalgamated under one subhead, and the director of research has authority
to distribute these funds, either wholly or partially, in accordance with
the original estimates.

The Directorate of Reseatch has an establishment for two senior
scientists to assist the director with administrative functions and
evaluation and coordination of research programs at the station level,
The directorate is also responsible for technical aspects of negotiations
on technical assistance projects and the distribution of manpower among
researcil stations.. There are three major categories of research stations
under the SRD. The National Research Stations (NRS) are the.largest and
have countrywide responsibility for major agricultural crops like maize,
wheat, surgarcane, horticulture, and integrated agricultural research
activities (e.g., dryland farming or speclalized services Llike soil
analysis and crop protection). Regional Research Stations (RRS) ate
responsible for research specific to ‘the region concerned. These
stations cooperate with the NRS to ensure wider testing of new genetic
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materials or agronomic practices.. The third category comprises small
sub-stations, or test sites, which are selected and operated by national
or regional stations.  These sub-stations provide facilities for
controlled experiments /,Aﬁ various sub-ecological zones and for the
organization and super/','i*’sion of pre-extension trials on farmers' fields.

Each sta-ion is headed by a scientist at the level of either director
of officer-in~charge, depending on the size and responsibility of the
station. These officers are responsible for the management of station
resources. including personnel, allocated funds, physical plant, and
(except for the occasional directives from the director of research) are
expected independently to generate and execute agreed research projects.
There are 6 national, 7 regional, and about 20 sub-stations and major
trial sites under the SRD.

The Ministry of Agriculture is also recponsible for commodity
research stations for coffee and tea, but these operate under the direct
managemant of respective commodity statutory boards as nonprofit research
foundations. A similar facility exists under the National Irrigation
Board but without a separate formal organization. Under the provisions
of the amended Science and Technology Act of 1979, the KARI was created
to operate as a semi-aitonomous parastate’ research institution unde:r the
Ministry of Agriculture. KARI was expected to evolve to combine the
research services of the Ministry of Agriculture (including livestock
development) and the Ministry of Environment and Natural Resources with
those of the former East African Community to form a comprehensive
agricultural research organization to serve Kenya's agricultural
development. It was also expected to provide national coordination,
execution, and management of research in agriculture, livestock
development, and forestry. These roles have not been fully realized.
Relevant observations and recommendations on these issues are made in
Chapter 9.

Thé Ministry of Agriculture operates a number of bilateral and
multilateral research projects with donor agencies, wit!i Kenya providing
counterpart personnel, facilities, and resources in atee3 of commodity,
systems, or factor resezarch. There are approximatkly 220 research
officers under the SRD and about 30 in the parastatal comnodity stations,

4,4 Ministry of Livestock Development

Research in the Ministry of Livestock Development is organized
through the research division, which is one of four technical divisions
under the Director of Livestock Development. The other divisions are
animal production, veterinary, and manpower development training. Each
division is headed by a deputy director. The network of livestock
research stations and the discipline-oriented national research stations
for animal production (Naivasha), veterinary (Kabete), and range (Kiboko)
are under the deputy director for research. In addition to research
carried out in this complex, the research division provides
research-related services to the other divisions in the ministry and to
farmers. These include veterinary investigations and quality control
services for drugs, vaccines and other biolocgicals, animal byproducts and
animal feeds. At the headquarters level, veterinary research, animal
production, the veterinary investigations laboratories and quality
control services are headed by assistant directors,



28

The deputy director for research manages the approved livestock
research projects for the laboratory and field stations, with the
assistance of the headquarters staff of senior research officers and
general administrators. Such management involves the procurement of
research resources, the monitoring of research progress directly ou
through a series of project administration machineries, and the
preparation and publication of periodic reports and recommendations --
some of which are followed by pre-extension trials and field
applications. The major constraints in the organization of research in
the livestock area are the shortaga of qualified livestock scientists
(other than veterinarians), poor staff prospects for advancement on the
basis of research productivity, and administrative bottlenecks in the
udvertisement of posts and the recruitment of suitably qualified staff
through the government machinery.

4.5 Other Participating Ministries

Although the Ministries of Agriculture and Livestock Development are
charged with the primary responsibility for agricultural research, other
ministi .es participate in and support the agricultural research and
development efforts. These include the Ministry of Environment and
Natural Resources which has programs in forest resources management,
wildlife, range management and fisheries, and the Ministry of Water
Development. The team considers it impcrtant that agricultural research
should establish and maintain close liaison with these ministries, both
in terms of their inputs into the research strategy and in their demand
for and utilization of relevant research results in the development and
management responsibilities with which they are charged.

4.6 University and Colleges

Kenya's institutions of higher education include the University of
Nairobi and the Kenyatta University Collegej a second university is being
planned. In addition, Egerton College, Njoro, offers intermediate-level
diploma programs in agriculture and related disciplines. Two other
institutes of agriculture (Embu, Bukura), a school of forestry
(Londiani), and three animal husbandry and industry training institutes
offer training courses at the certificate 1level. Taechnical-level
training takes place in the polytechnics in Nairobi and Mombasa and in
other similar institutions in the country.

The University of Nairobi has faculties of agriculture and veterinary
nedicine. Other faculties and departments in the related sciences and
social studies produce graduates who enter agricultural research. The
majority of the existing corps of scientists in agricultural research
obtained their first degree training in the basic sciences. The faculty
of veterinary medicine (founded in 1956) is organized into gix academic
departments including a department of animal production, which serves
both veterinary medicine and agriculture. The faculty has a staff
complement of 96, 57 of whom are Kenyans. About 408 of staff time is
devoted to research and the rest to teaching. A str. 3 undergraduate
program and curriculum adapted to Kenya's requirements was evolved early,
and undergraduate intakes have now reached the figure of 86 per year.
Postgraduate programs were introduced in 1975, and there are now about 75
postgraduate students. From 10 to 20 high quality postgraduate degree
holders (mainly MSc) are produced every yeary they contribute to
strengthening the manpower in university teaching and in government
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research institutions. The faculty contributes through the involvement
of staff and postgraduate students in national research projects and
through collaboration with the Ministry of Livestock Development. The
major constraints include shortage of trained manpower and shortage of
finance for the expansion of the undergraduate programs and the
full-scale development of postgraduate training and research.

The faculty of agriculture has functioned for about 10 years and
offers bachelor of science (BSc) degrees in agriculture, food science,
agricultural engineering, forestry, and range management. The bulk of
its output of 150 graduates per year are in the field of agriculture;
this number is expected to go up to 200 a year through a world Bank
project. The faculty has a total academic staff of 65, and about 50% are
Kenyans. There are eight departments and 800 acres of teaching and
research farms for crops and livestock husbandry. Two-year MSc programs
have been introduced in agricultural economics, crop science, and soil
science with intakes of 8 to 10 students into each program. The faculty
graduates about 25 MSc students each year; currently =bout 10 students
are registered in PhD programs. Research programs and priorities are
determined at the departmental level, and a close relationship is
maintained with the Ministry of Agriculture in cooperative research and
training of postgraduate students. RAgricultural research in the faculty
is generally rut adequately financed through university funding sources;
the little thus provided is supplemented by funds for specific national
research projecte through the Ministry of Agriculture. In addition, some
external funding (e.g., from USAID and IDRC) 3upports multidisciplinary
research in crop protection and crop improvement and management.

The program in the department of forestry emphasizes forest resources
management (community and industrial forestry), agro-forestry, the
af forestation of marginal areas, and research and training to backstop
fuelwood production and consumption as a priority next to food. The
department has a staff of 5 (3 Kenyans) . There are proposals to
astrengthen the program with World Bank funds and support through the
Ministry of Environment and Natural Resources. The major constraint is
the shortage of trained personnel for teaching and research. Despite
constraints, the program has an intake of about 15 students a year and
should begin to produce forestry manpower in a steady stream. Close
collaboration with the forestry research department of KARI is also being
developed.

The faculties have no formal channels for the delivery of research
results. They depend on the traditicnal publications, seminars,
participation in professional society activities, etc. Many members of
staff serve on research advisory committees and relate personally with
research activities in the relevant ministries. The faculty of
veterinary medicine provides some services in animal health.
Agricultural extension is taught as a subject only within the department
of agricultural economics; no special research/extension liaison services
are provided. There is apparent need for more efficient and regular
dissemination of research findings generated from staff and staff-student
research in areas relevant to national priorities.

The Egerton College, at Njoro, was founded in 1939 as a center for
training farmers and potential farmers. It has become the major center
for intermediate-level training in agriculture and related disciplines.
Located in the heart of the high-potential farming land of the Rift
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Valley, it now functions as a self-governing institution, offering 14
programs of 3-year diplomate training to an average of 225 graduates per
year. These practically oriented programs range from the basic diploma
in agriculture to horticulture, farm management, animal husbandry, food
sciences, and agricultural enjineering. The college will graduate 270
diplomates in 198l. The college is well-endowed with a staff of over 120
lecturers, a teachiny farm of over 160 ha, a commercial farm of about 450
ha, well-equipped laboratories, workshops, factory, and an agricultural
library. The college is destined to piay an increasingly significant
role in both agricultural research and development in the years ahead.
It is being prepared for this role by current expansion in facilities and
programs, with major assistance from USAID. It is expected that the
student population will increase from the present 855 to 1,050 later this
year and will have doubled next year, approximating the figure of 1,632
envisaged for 1983 in the development plan. Two new diploma programs in
food and agricultural marketing and leather technology are being
introduced, and a third farm for range management has been acquired
(Baringo) in the range lands of gemi-arid and arid Kenya. Research
activities zre receiving attention with the improvement in the quality of
staff, and the college 1is collaborating with some parastatal
organizations, universities, and other institutions in fields such as
agronomy, animal husbandry, soil science, and agricultural engineering.
Staff will be o-fered opportunities to undertake field thesis research in
relevant areas such as dryland farming and improved technologies for
smallholder farming (See Annex 9).

Apart from the major university,. colleges, and institutes, other
institutions =-- such as the Jomo Kenyatta Institute of Agricultural
Technology, the Harambee Institutes of Science and Technology, and a
number of polytechnics in Kenya's educational system -- will continue to
produce the intermediate technical manpower to support agricultural
research.

4.7 Other Institutions and Agencies

A number of other institutions and agencies are involved in aspects
of agricultural research that complement the framework of research in the
NCST, institutes, and ministries. The Coffee Research Foundation and Tea
Recearch Poundation are concerned with research on the improvement,
production, and marketing of Kenya's two most important export crops.
Others, such as the Kenya Seed Company, the National Seed Quality Control
Service, and agricultural development corporations, have research
components Gthat adapt, extend, and apply the work of national and
regional research stationa, Others in the private sector also undertake
research of an applied nature on relevant production problems.

The Tea Research Poundation, which started as a research unit in the
private sector of the tea industry in 1951, became a national institution
in 1978 followiny the breakup of the East African Community. It was
constituted into a foundation within the Ministry of Agriculture, with a
new board of directors in 1980, Funding is through the Kenya Tea Board.
Research to increase the production and quality of tea is undertaken by a
small team of scientists and appears to be focused properly on breeding,
selection, plant nutrition, soil fertility, fertilization, water use and
crop management. Efforts are being made, through technical and
socio-economic studies, to improve the production and quality of tea from
the smallholder farms, which now produce ahout 7Y% of the crop == worth
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over K100 million. Much of this work is carried out in collaboration
with the Kenya Tea Development Authority (KTDA). Production has
continued to increase steadily. There is evidence that yields are also
increasing, but it is complicated in the average because of large areas
of young tea just coming into bearing. Average yields of mature tea in
estates have risen from about 2,000 kg/ha in 1970 to now over 2,500
kg/ha, with best yields between 3,000 and 4,000 kg/ha, Future research
will focus on indentification of the constraints and the direction of
technical research to inciease productivity. The foundation also has
constraints of scientific manpower due to a rapid turnover of experienced
staff after dissolution of the East African Community. 1Its scientific
career structure should enable it to attract and retain competent staff
as soon as the reorganization is completed.

The Coffce Research Foundation is a parastatal research organization
funded by the coffee industry. It is directed by a board of directors
and is responsive to the problems of the small- and large-scale coffee
growers. Research progranms are mainly articulated by the scientists, who
maintain a close link with the industry; a research liaison service
serves to strengthen the 1links with the extension services of the
Ministry of Agriculture and the farmer. The foundation focuses research
on agronomy, breeding, "crop protection, crop physiology, and quality
control of coffee. Major research achievements include the breeding for
resistance to coffee berry dJdisease, the control of pests and diseases,
and the management of the crop for increased productivity. An
agricultural economics unit undertakes diagnostic and analytical farm
surveys to guide research and the development and adoption of
recommendations. An active research staff of about 20 is engaged in
well-coordinated research on this export crop, which is worth over Kg£180
million annually. The statfing has been relatively stable, and many of
the present staff have been in the foundation for 6 to 16 years. (This
is no doubt associated with a suitable scientific career structure
devised to reward scientific research merit and productivity -- unlike
the structure in the ministries and other parts of the agricultural
research system.) Some constraints exist in the areas of specialized
manpower, in-service training facilities, and technical services, but the
foundation should be able to overcome these if it continues to be funded
adequately and if priority is given to these constraints in planning.
The foundation offers a good Kenya example of how a stable, responsive
research service can contribute to agricultural development.
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CHAPTER S
ORGANIZATION OF RESEARCH PROGRAMS

5.1 Introduction

The research programs of the various ministries, institutes,
educational institutions, foundations, and agencies identified in Chapter
4 are planned, organized, and executed through a network of research
stations (and sub-stations), laboratories, departments, and other units
which constitute integral parts of these bodies. For convenience of
presentation here, the organization of these research programs is
discussed under both subject and institutional headings. A final section
of this chapter deals with the Qetermination of agricultural research
programs and priorities and presents some observs ions on problems and
constraints in this area.

5.2 Research on Food Crops

Research on priority crops in the Kenya food economy is undertaken
principally in 42 national and regional stations and sub-stations of the
Scientific Research Division (SRD) of the Ministry of Agriculture, KARI,
and the university and colleges (Fig. 5). Research in the past has drawn
heavily on collaboration between scientific work, e.g., plant breeding,
and commercial farming practices in the high-potential areas. The major
breakthroughs have been in the breeding of maize, wheat, and barley for
the highlands, and the development of short-season maize varieties for
drier marginal areas. Little research has been carried out on the
technologies necessary to improve food crop productivity of the
smallholder farmere; it has been easier to introduce and adapt varieties
of food crops and production methods to the high-potential areas. With
the evolution of widespread smallholder production, and the need to
increase food productivity rapidly to cope with the increasing
population, new approaches are warranted.

Research focused on major food crops now deals with maize, wheat,
barley, beans and other pulses, horticultural crops, sorghum, millet,
cassava, and rice. Such research mainly concerns breeding for higher
yields, adaptability, pest and disease resistance, agronomy, and crop
protection. For the major staple food crops of maize, wheat, and
vegetables, there are national research stations responsible for
breeding, selection, and multi-locational testing of varieties for
productivity and adaptability. Other stations and sub~-stations work on
food crops of regional or local importance and on the systems for the
production of crops, livestock, and other commodities important for their
farming communities. In addition, they cooperate with national research
stations in the testing of improved materials (Fig. 6)

The National Agricultural Research Station, Kitale, for example, is
responsible principally for research on the breeding and agronomy of
maize and pastures. <Considerable gaps exist between the experimental and
demonstrated yields obtained from the combination of improved varieties
and package of agronomic practices from this station: The average maize
yields, for example, show potential of 10 t/ha and an actual average of
less than 2 t/ha. The evaluation of these constraints in the context of
the farming systems of these areas, and the development of suitable
technologies to bridge this gap, appears to be of primary importance.

Previous Page Blank
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Some useful socio-economic research on procuction constraints has been
initiated in cooperation with technical scientists. The mission noted
that the Kitale programs would require considerable strengthening in the
areas of socic-economics, farming systems, and technical research to
enable it to deal with the problem of the productivity gap. A planned
program of in-service training is needed to increase staff capability.

The National Plant Breeding Station, Njoro, is reszonsible for the
breeding and agronomy of wheat, barley, triticale, oats, and oilseeds and
for coordinating research work on sesame, groundnuts, and soybeans,
Research covers other areas of crop protection, soils, and crop
utilization. The station has significant linkages with CIMMYT, ICARDA,
and other centers engaged in related research. It exchanges materials
and information with other international, regional, and national programs
and stations. Many high-yielding and disease-resistant wheat varleties,
as well as improved production practices, have emanated from the

station. The atation has received, and continues to ve,
considerable support from international donors and other X
assistance programs. The research and training prog:ams at ti on
are strongly supported by CIDA, Gaps also exist hure be :he

station's yields and production technolegies and the average Ci. . Jields
and practices in the relevant growing areas. The station 1is now
concentrating on developing appropriate technologies for the production
of wheat and other crops for the smallholder farmers in the zone. There
is evidence that socio-economic inputs and field diagnosis of the
problems are playing major roles in the development of research programs
at the station. The station has also developed oilseed breeding programs
with emphasis on sunflower, rapeseed, soybean, and castor -- in that
order of priority. Collaboration with other national and regional
stations is ensuring the introduction of improved oilseed crops into
farming in such areas as Embu, Meru, and Machakos. The station's major
constraints are in physical resources, procurement procedures, and
scientific manpower.

The National Horticultural Research Station, Thika, is responsible
for research into the breeding and production of horticultural crops,
including vegetables, drybeans, fruits, root, and tuber crops. It also
undertakes some research work in sericulture, post-harvest physiology,
food technology, seed production techniques, and ornamentals. Research
results and materials from the station promote and backstop production of
fruits and vegetables for both local consumption and export. The
programs in fruits, drybeans, sericulture, and root and tuber research
are linked with relevant international centers and other programs, such
as those at IITA, CIAT, and ICRISAT, and moderately supported by
international assistance schemes. The major restraints are in
specialized manpower and physical facilities for programs to serve a
wider community.

The National Dryland Farming Research Station, Katumani, has the
national mandate for the development of crop and animal production
technologies suitable for increasing the productive capabilities of
drylands -- about 10 percent of Kenya's lands rcceive between 500 and 800
mm of Lainfall per annum. The station has adopted an integrated farming
systems approach (which involvesn the management of the resources of soil,
water, animals, and crops) designed to support and provide additional
incomes for rural families in thnis zone. The focus which has emanated
from diagnostic surveys of farminy systems and constraints, emphasizes
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1and management methods, adapted varieties, soil and water conservation,
fodder, forage, tree and animal production and management, and the
development of economically viable production packages. Some progress
has been made in land and water management, selection of adapted
varieties of sorghum, pigeon pea, millet, maize, crop agronomy, mixed
farming systems, and training. The research activities symbolize the
shift in emphasis to increasing the productivity of marginal lands. The
station is linked with KARI and supported by an active FAO/UNDP program
in dryland farming. The program has a realistic approach to the problems
in semi-arid locations, an area of greater priority in Kenya's national
development plan.

The Coastal Agricultural Research Station, Mtwapa, is the major
station in the Coast Province. It has been the subject of a study this
year by the NCST, which presents a set of recommendations with which the
team broadly agrees. In the past the station served only as a testing
station for other national stations; but nore recently it has designed
jts own short-term and long-term research programs. Those programs aim
at the problems of agricultural production and farmers in the Coast
Provinces, while maintaining strong linkages with other national
programs. The coastal area is ecologically diverse, featuring the hot,
humid coastal belt, the drier hinterland, and some higher-altitude
coastal areas such as the Taica Hills, The agricultural production
problems are peculiar, and a range of crops are important -- including
coconut, cashew, maize, sugarcane, cassava, sweet potato, cowpea, and
l1jvestock (cattle, sheep, and goats). The team fully supports the
recommendation that the Coastal Research Station be accorded the status
of a NRS with the mandate for agricultural research on the Coast and
special responsibility for tree crops (coconut and cashew). Such a
recognition  would necessitate considerable improvement in the
infrastructural facilities, ctaff, and funding. The present staff of 16
Kenyans, the majority of whom are without postgraduate research training,
is inadequate even for the present programs. The laboratory facilities
are outmoded, and funding is inadequate for the approved research
programs.

Although tree crops are regarded as a major commodity’ in the
province, the research efforts are not commensurate with the importance
of the crops. The current program, however, indicates that progress
could be achieved under difficult conditions if the program has highly
qualified and experienced leadership. There is need for research
training for most of the staff at Mtwapa and for a high level of research
leadership in the articulation of reseazch programs that would make an
impact on agricultural production on the Coast.

There 1is interaction with the Provincial Agricultural Research
Advisory Committee (PARAC), the commodity committees, and specialist
committees in the elaboration of the research programs of the station. A
new farm economics research unit is beginning to make inputs for systems
evaluation and identification of researchable problems. Although this
system of research program determination is not entirely satisfactory as
a basis of program planning and priority setting, the inputs of the
extension services through PARAC are considered important and should have
a place in any new system. The team agrees that when prodram budgeting
is adopted, the station would know the programs that have been
specifically approved for it and would not be forced into a postion of
having to spread its limited financial provisions over so many projects.
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The major constraints are inadequacy of trained staff, inadequate
provision of funds and facilities, bottlenecks in procurement procedures,
and financial administration. The Coastal Agricultural Research Station
has an important role to play in the agriculture of the Coast and,
therefore, requires strengthening in tarms of manpower, physical, and
financial resources.

5.3 Regsearch on Export Crops

Kenya's major export crops -- coffee, tea, pineapple, and pyrethrum

earned about 46% of the total export earnings in 1979. Research on
export crops has high priority; in the development plan (1979-83) they
are expected to play an important role in earning foreign exchange.

Coffee, tea, and pyrethrum perform best under restricted
agro-climatic regions and are to be found mainly in the high-potential
areas between about 1,200 and 2,700 m altitude -- coffee occupies the
ljower altitude range. Quality is of great importance to obtain the best
export prices. Small farmers' output can match the best estates; their
problems arise mainly irom costs of fertilizer, chemicals, and labor.

Coffee was introduced into Kenya before 1900, and the coffee research
services were started as early as 1908. Research support expanded
rapidly after 1947. Today the industry is served by a well-equipped
research station at Ruiru and sub-stations at Kisii, Koru, and Meru. The
research staff numbers 23, more than half of whom have postgraduate
degrees; many have been at the station for more than seven years. The
total budget is about KEl million, but K£400,000 of this is generated
from the experimental farms. The coffee industry took over
responsibility for research in 1964, when the Coffee Research Foundation
was set up, and most of the funding comes from a cess on coffee. (The
total value of the crop fluctuates, but is about Ke180 million.) The
foundation has its own scheme of service, with promotion based on
scientific qualifications and research output, not on an administrative
or management system. It is believed that this professional service
scheme has been important in maintaining stability of research staff.
The board's policy is that first-degree training is not enough for
research; therefore, training to MSc is sponsored by the foundation. It
is also the policy to have at least two scientists per section, for
continuity.

Research program proposals are scrutinized and approved by the Coffee
Research Advisory Committee, which includes both large-scale and
small-scale growers' interests. Critical and constructive feedback on
priorities is not common from the committee; more relevant comments come
from the research scientists and from discussions in the field with
farmers. It is expected that useful guidelines will emerge from a
current economic study of farmers' practices. Large pieces of the
overall program tend to be "crash projects" designed to meet possible
disasters, e.g., coffee berry disease, which threatened the industry in
1966-67.

Sub~stations are used for work on local problems and for
demonstrations. Delivery of results to farmers is aided by a small staff
in the research liaison training and advisory section, but most of the
extension work is done by the Ministry of Agriculture's cash crop
officers.
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The research activity is carried out in seven sections; the latest,
agricultural econoaics, started in 1979. A major thrust since 1969 has
been on high-density planting, as wider spacing was proving uneconomic.
The physiology, soil fertility, and agronomy sections have combined
fruitfully to gain detailed urderstanding of the crop's requirements and
to produce recommendations in this profitable new system of planting
coffee. Coffee berry disease has dominated both the pathology and
breeding research activiiies for some time. After an effective spray
regima had been worked out to cope with the immediate threat, a long-term
breeding program is seeking resistance to CBD and rust. There is some
threat from bacterial blight, which is at present confined to the
Solai/Elgon areas, but there is currently no bacteriologist on the
staff. The entomology section is moving towards developing integrated
pest management for leaf miner control and entomologists hope to use
biological control methods against the berry moth {with cooperation from
the specialist group at Muguga). Nematode problens are suspected but
little work has yet been done on them.

The Coffee Research Station is well staffed and equipped , and its
program seems well focused. It could serve as a model for other research
stations. Part of the satisfactory situation seems to stem from the more
realistic and attractive scheme of service for professional research
staff and from a planned and consistent training program. It was also
said that they had less difficulty with procurement of research supplies
than did many of the national research stations. .

The research establishment for tea, the productian of which. is valued
at about 60 percent of the coffee crop, currently has only tour research
scientists, with four vacancies, at the single research station at
Kericho. The staff and facilities at Kericho are similar to what was
there in 1953, although there has Leen an enormous increase in area and
tea production, bringing in 130,000 smallholders. The tea industry
flourishes and the smallholders' difficulties over labor are thosu of
success -- they no longer expect to uce only family labor as originally
planned in the KTDA schemes. The industry has been remarkably free from
pest\:s and diseases, and tea is usually grown where water stress is not
likely to be serious. Furthermore, when the crop was introduced in the
1920s, a well-tried agronomic practice was transferred from overseas and
adapted quickly to Kenyan ronditions. Despite this situation, there
seems to be little depth of research defense in tea should anything go
wrong. A broader base would seem to be a desirable insurance.

Tea research was finally organized on an East African basis by the
major tea companies. The Tea Research Institute of East Africa was
established in 1951, and sub-gtations were opened in Toro, Uganda, in
1957 and in Tanzania in 1967. The difficulties of operating in the other
countries led the board of directors to phase cut the old institute in
1980. The new Tea Research Foundation, within the Ministry of
Mriculture on the same basis as the Coffee Research Foundation, was set
up to continue the research activities, funded from a cess on the tea
product.icn.

The new mode of operation is not well established yet, and the
previous research program is being continued in four sections: botany,
chemistry, agronomy, and environment (physical). Crop protection and
agricultural economics are absent, reflecting the remarkable absence of
pests to date and the earlier management of tea in large estates.
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Abandoned tea fields suggest that the new smallholders do not yet fully
understand the risks and opportunities of intensive tea cultivation; some
research input on the small-farmer system could be very helpful in
highlighting new problem areas to be addressed.

Meanwhile the small research team has been successful in the past:
carefully selected clonal material for East African collections gave uugh
higher potential yields; nutrition and benefit of weeding with herbicides
were demonstrated) the detrimental role of shade in well-managed tea was
clarified; and better establishment and pruning methods were evolved.
Clonal selection ia continuing and drought tolerance is being sought.
The tea bush currently produces 40 percent of dry matter as useless wood)
investigations are in hand to try to reduce this proportion.

The major constraint on research at present is shortage of manpower.
Many diplomate supporting staff left at the same time as renearch staff
in the period of uncertainty before the foundation was established. A
new scheme of service is to be adopted, presumedi t®%be similar to that of
the Coffee Research Poundation, but it is not in action yet. The
contrast in staff stability and continuity is evident, part of which is
due to the scheme of service for professional staff in the Coffee
Research foundat.ion.

5.4 Research on Industrial Crops

Sugar has been a traditional crop for a long time, but estate
production is more recent and has grown rapidly since the decline of the
Ugandan industry. The National Sugar Research Station was established at
Kibos in 1968-69 with the main aim of providing growers with
high-yielding and disease-resistant varieties of cane. Breeding was then
done on an East African basis by EAAPRO, initially at Mtwapa and finally
in Tanzania. It is now proposed to reactivate sugar breeding at the
Mtwapa research station. Meanwhile premising varieties are imported from
appropriate collaborating research centers overseas for testing at Kibos
and at sub-stations in South Nyanza, Mumias, and at the Coast. Other
trials are carried out on the estates. Most estates carry out their own
agronomic trials, but a program has been stazted to adapt tractorized
methods to small farmer, oxdrawn conditions, and to examine the potential
for intercropping with grain legumes and maize. Adverse soil conditions,
especially drainage, are seen as a constraint that has not received
adequate research attention; a new research thrust is planned in this
direction.

Although sugar is an important estate crop, research is funded fully
by the government. There is no direct cess, nor is there any research
foundation with terms of service geared to research productivity. Senior
rescarch staff have been difficult to retain .in face of competition from
estates, ' Currently thure are 11 graduats” research staff in position
(1Ph.D,‘I‘u$c), and further training opportunities are urgzntly needed.
Some extra senior staff are due to be provided under a World Bank program
-- which will ibclude a production economist -- and two senior expatriate
scientists were .gxpected from India in October 1981 to assist in breeding
and drainage research., The laboratory facilities can support only a
modest program and are inadequate for the expansion proposed. Good
relations are maintained with the Mauritius Sugar ' Industry Research
Staticn and with the sugar research centers in India.
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The Cotton Research Station at Kibos was established as early as 1951
with support from the Cotton Lint and Seed Marketing Board, with research
staff from the former Empire Cotton Growing Corporation, It was taken
over by the Ministry of Agriculture in 1968, but no great emphasis was
placed on cotton until recent years. In 1978 the government decided to
streas self-sufficiency in :he supply of cotton, partly from the higher
rainfall areas of Western renya and the Coast, partly from the drier
areas of Central and Eastern “rovinces, and partly from irrigated areas.
Earlier policy had been to grow only Grade A qualitv cotton for export
and to import lower grades for local manufacturing; textile factories are
currently geared to operate on shorter staple cottons., a survey is
proposed to assess the demand for cotton of different staple lemgth.

Meanwhile a station for research on cotton for drier areas was
established in 1975 at Tebere. This has been absorbed into the
Mwea-Tebere Agricultural Research Station, which has been assigned the
responsibility for coordinating cotton research in the country. In
addition to these two main stations, there is another cotton research
station at Msabaha on the Coast, an extensive range of sub-stations, five
in the drier areas and three in Nyanza Province. The National Irrigation
Board supports son: research on irrigated cotton at Hola. Research
policies and progri.ms and results are scrutinized by the Cotton Research
Advisory Committee, which lays dcwn guidelines for the programs at
research stations. The main research areas are in selection and
breeding, pest control, and agronomy. It is hoped to add research
programs on post-harvest processin and quality assessment, economics,
and crop physiology.

Crop improvement has proceeded mainly by testing of introductions
from elsewhere and selecting among the commercial 1lines, but a
hybridization program has been started at Tebere with accent on early
maturity and qiality, although the latter aspect has been restricted due
to a lack uf 1ribre-quality testing laboratory. Pest control work has
been concentratei on assessment of available pesticides, the methods of
application, evaluation of development of resistance to insecticides by
pests, and the influence of intercropping on pest incidence. With extra
staff it is proposed to examine further cultural control methods and the
possibilities of biological control. The agronomic program |is
re-evaluating earlier fertilizer work that seems to have led to
inappropriate recommendations; examining micronutrient requirements;
examining spacing requirements of new varieties; and studying the
possibilities of herbicides for weed control as labor becomes more
expenrive. In the Eastern area better cultivation technigues for water
conservation are being sought.

The program is restrained by shortages of experienced research
staff. Further specialist training in research is urgently required. At
Kibos, there are four research officers concerned only with cotton; at
Tebere there are eight Kenyans and two expatriate research officers, but
some of their time is given to research work on sunflower and upland
rice. The proposed research staff is seven at Kibos and 16 (on cotton
only) at Tebere, World Bank Support via IADP will provide for arn extra
two expatriate research officers for cotton in 1982, Farm facilities are
severely restricted at Kibos with only 25 acres, while office and
laboratory facilties at Tebere are only moderate but expanding. There is
urgent need for a national cotton fibre quality testing laboratory if
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Kenya is to produce all the range of cotton staples the industry will
require,

5.5 Kenya Agricultural Research Institutce

As described previously, the Kenya RAgricultrual Research Institute
was established in 1979 as one of the statutory research institutes to
have concern for all national agricultural research and to continue some
of the appropriate work of the EAC research institutions as part of the
total agricultural research system. KARI has a Board of Management with
an independent chairman, appointed by the Minister of Agriculture, and 1l
members nius representatives of the Permanent Secretaries of the seven
participating Ministries. The membership includes the director of KARI,
the secretary of ASARC, and curre.tly includes the directors of
agriculture and livestock development, and the science secretary of
NCST. Funding for KARI comes by grant-in-aid through the Ministry of
hAgriculture.

The Board looks forward to the stage when KARI will have developed
enough to assume the leading role in the execution of the national
agricultural research plan. 1t has tentatively prescribed a phased
approach with initial responsibility for (i) operating the facilities of
the former EAAFRO ar4 EAVRO, to carry on aspects of the former EAC
research program, (:i) tor the whole of forestry research, and (iii) to
develop a new recicial research program to serve the general research
needs of the farmer» in the immediate a.ea of the Central Province.

KARI has suffered from the slow decline in the effectiveness of the
EAC organization. Before KARI was established, many experienced Kenyan
staff left Muguga for more secure positions elsewhere; in addition there
was loss of staff from Uganda and Tanzania. Nevertheless, it remains a
powerful institution with 59 Kenyans and 18 expatriate research officers
and a wide ranging research program in its four departments -- veterinary
research, animal production, forestry research, and agricultural
research. The office, laboratory, and housing facilities are good; the
library is ercellent; and ‘he farm facilities for some aspects of
livestock research are good. However, the seasonal rainfall is low for
reliable arable crops, and there are no dairy facilities.

The research program of the Veterinary Research Department has been
well coordinated with that of the Veterinary Research Laboratories at
Kabete, and with ILRAD; it is essentially following the same program as
in EAC days. The department has the major responsibility for research
and vaccine production for rinderpest, contagious bovine pleuropneumonia,
and contagious caprine pleuropneumonia. It also carries the main
national responsibility for research work on East Coast Fever (ECF). It
has developed special research competence and facilities in the areas of
protozoan and viral diseases that are of strategic importance to the
country. There 1is also a research progtam on important helminth
parasites, especially tapeworm in cattle and liver fluke in sheep.

In the past, it had been hoped to concentrate on disease research and
vaccine development efforts, and pass on responsibility for vaccine
production to other organizations. Now the livestock department and the
board of management see the necd for vertical responsibility to be
assigned to one of the organizations to control and monitor vaccine
production. The laboratory is the source of rinderpest vaccine for the
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whole of East Africa and elsewhere, and the load of production (about 10
million doses per year) 1is heavy and increasing. Facilities for
production could be improved greatly with a supply of better equipment,
to be housed in a building already completed but which lacks appropriate
equipment.

The pioneering research work of the former EAVRO on ECF, the major
disease, is being followed up at Muguga and at ILRAD, with appreciable
inputs from ICIPE on the ecology of the tick vectors. The research work
on ECF (and trypanosomiasis) is coordinated by the effective, if
informal, "Nairobi Cluster®, which includes the veterinary research
laboratories in Kabete, ILCA, and KETRI, in addition to the Veterinary
Research Department at Muguga, ILRAD, and ICIPE; good collaboration is
maintained with research groups in Utrecht and Edinburgh. Many aspects
are being examined in some detail. 1In the Muguga program emphasis is
placed c¢n seeking.greater understandirg of variation in strains of the
pathogen and their mechanism of pathogenesis, the epidemiology of the
disease, and the possibilities of controlling via immunization,
cnemovherapy, and tick vector control. ECF is a major hazard in East
Africa, and losses of improved cattle still run at between 50,000 to
80,000 animals per year, despite an intensive dipping regime. TWO
promising drugs are ready for extensive field trials planned in
Masailand, but funds for compensation to cattle owners are not yet
agsured. There are additional studies on virus diseases, such as African
swine fever, and on malignant catarrhal fever, which is transmitted by
wildebeest.

There are currently 40 scientists on the staff, including 14
expatriates (two from ICIPE). The Kenyan staff is relatively
inexperienced, but 12 have MScs {with six more on training overseas) and
two have PhDs {with three more registered for Ph.D).

The research programs of the Veterinary Research Department could be
carried out almost anywhere in Kenya where the main disceases are present,
provided the e  'orate facilities were available. Although aspects of
vector control mijht be sensitive to particular farming systems, the
nature of the research program is not particularly restricted to any
region,

The veterinanry research program at Muguga has not had any major
break in continuity; it is well integrated into the nat onal research
program, and regular dic.ussions with other research groups ensure that
there is little or no overlapping of research effort. Linkages with the
veterinary extension staff are also good because of the need to train
staff in the usa of vaccine produced at Muguga and the need of sclentists
to minitor their effectiveness. Feedback is rapid and direct. The
program is sound, realistic, and directed towards important diseases.
There is an urgent ne-d to ensure that all graduate staff receive further
training in appropriate research methods ar i approaches.

The Forestry Research Department, with the agreement of the Ministry
of Natural Resources, undertakes all forestry research under the
juris?iction of KARI. A Forestry Research Advisory Commission has
assisted in drawing up a comprehensive national research program for the
department, which is organized in four divisions: silviculture and
forestry environment, entomology, pathology, and utilization, to which it
is hoped to add a division of forestry mensuration and economics.
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Current research activities continue to back the earlier policy of
generating useful industrial timber by replacing indigenous forests with
plantations of rapidly growing exotic species. The new program is
directed towards managing the existing forest productively on a
sustainable-yield basis and to the development of farm w~odlots and rural
afforestation in marginal areas, mainly for provision of fuel, but also
for fodder and construction timber.

The department has on hand 9 Scientific Research Officers -- of whom
7 have MSc and 2 are in training. These are mainly involved in research
on silvicultural techniques and pest and disease control for plantation
gpecias. It is estimated that at least 20 more research staff will be
needed to mount meaningful research studies in the new program, which
will includz research on management of commercial trees with better
under standing of the role of non-commerical species in a dynamic system;
supporting soil science studies for the establishment of forests and
private wouodlots in high-potential and in arid and semi-arid areas;
examination of th= potential for extractives (oils etc.) as new wood
products; and ways to strengthen the capacity for economic appraisal of
forestry operations.

The program will 1involve the establishment of new research
sub-stations for studies of establishment and development of forests and
tree lots in arid and semi-arid lands. Currently there are regional
research stations for plantation forests at Muguga/Karura, Londiani,
Turbo, and Gede (for the Coastal region). Sub-stations for forestry
research in marginal areas already exist at Hola, Kibwezi, and Ramogi; it
is proposed initially to add two more, at Lodwar and Marigat, with one
research officer at each station.

A full program has been drawn up in forestry research in the country
as a whole, tut no priorities have been assigned to guide use of limited
manpower . The need has been recognized for new research on the
establishment of woodlots on private 1land, especially for fuel 'and
fodder, and for exawmining suitable species and techniques for
establishing trees in arid and semi-arid lands. However, work in these
areas 1is described as "new projects" and would presumably require new
manpower . Most of the existing staff are working on problems of
plantation forestry in high-potential areas and there are few likely to
be left over for the research to back the thrust for social forestry.

Little is known about tree cpezies and techniques of establishment in
the dry areas of Kenya. Some intenasive, interdisciplinary research
effort is likely to be needed to gain new knowledde rapidly ard to make
possible the formulation of new practices for testing. It seems
premature, therefore, to consider posting single research staff to new
suh-stations in arid and semi-arid arecas until there is a new technolog/
to test; even then it seems unlikely that an isolated research officer
will be able to accomplish appreciably more than a forest officer or a
technician. It would be a better policy, technically, to maintain
research groups, each with interdisciplinary research strength, in one or
two representative sites than to spread this scarce research staff too
thinly in this early phase of research.

Animal Production Department

Previous emphasi: in research in the EAC organization was on beef
cattle production, but most of the staff involved with that program



43

left. The new program at the Animal Production Research Department is
proposed to be oriented towards dairy cattle with special reference to
the local environment of Central Province. It will be based mainly on
stall-feeding of Napier grass, but pasture, fodder and concentrate
feeding will also be examined under both grazing and confinement. As
1ivestock is being pushed away from the high-potential areas, problems of
milk production in the drier areas will also be studied, using the Athi
River farm facility.

A broad future program is proposed, including breeding and genetics;
studies of dairy cattle; dry season nutrition for milk; nutrition of beef
cattle; extensive systems and physiological adaption to sub~- maintenance
nutrition; and sheep, goat, pig and poultry research, but the details
have not been discussed in relation to the existing research programs in
the Ministry of Livestock Development. '

The overwhelming constraint is lack of experienced research staff.
Currently  the department has only three research officers (one
expatriate) in addition »p the deputy director; a minimum of 15 officers
is envisaged to provide a critical mass of compet2nce in animal
production research. The only other sutstantial group involving dairy
animals is at Naivasha, with a total of only eight research officers for
a similar range of activities. Few animal science graduates are being
szoduced by the university, and competition is severe. There is also a
serious shortage of technical etaff. The major capital requirement as
presented is for new dairy stock and a research dairy parlor.

The department was disrupted at the termination of the EAC, and the
current research program on the nutrition of beef cattle virtually
stopped. Unlike the Veterinary Research Department, the new thrust
towards dairy cattle differs from the preceeding program and would entail
buying new stock, developing new dairy research facilities, and training
junior staff in new techniques. The proposals for the future program are
broad and comprehensive and will requirs a large research staff in a
nationally coordinated effort.

The national manpower resources engaged in animal production resea.:ch
are small in comparison to the importance of livestock in the farming
systems o: Fonya} there is a great need to increase the research effort
on all aspects of livestock production. Nevertheless, there are several
groups involved in anirmal production research and development, and
valuable reserves of hiyh quality livestock are held by ADCs. It would
seem vital for an efficient national research program that thorough
discussions be held among those concerned with livestock research before
a new program for any component of the national research system is made
final.

The_ Mgricultural Research Depaurtment inherited the facilities and
specialized research program of the former EAAPRO at Muguga. It has
developed a new research program, building on elements of the previous
one with proposals for new projects having special reference to the
Central Province and the semi-arid lands. Since Muguga is neither a
reliable site for arable crop production or representative of a large
area of drier lands, much of the field work is planned to be carried out
in association with staff at other national research stations.

It is estimated that 44 research officers will be needed in addition
to the current staff strength of 14 Kenyans and 10 expatriate research
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officers. Such a major expansion is clearly related to the overall
strateqy for national agricultural research. The proposals are
relatively new, and they have not yet been discussed at a national forum.

The crop protection pregram reflects the specialized research
strergth in virology, nematology, epidemic entomology, and biological
control techniques -- all of which are to be applied to important pests
and diseases. Expansion is proposed in mycology and bacteriology to
parallel proposed development on seed-borne diseases within the plant
quarantine program. Another new program on weed science is proposed with
concentration on herbicides and "eco-fallowing® systems. The Dryland
Cropping Systems project (within the farmipj systems program) also builds
on previous research experiences and competence at Muguga; it focuses on
the problem identified in the national plan of devising better arable
farming methods in tie semi-arid areas. The broad-based
multidisciplinary team seems well-suited to make an important
contribution in cooperation with the Scientific Research Division/FAO
group based at the Katumani Research Station. The new project proposed
on agricultural engineering relates to previous intermittent attempts to
establish national competence in implement testing and evaluation --
which was primarily geared to large-scale farming. The new project would
stress design and evaluation of simple implements for the smallholder
farmer s,

From the historical position of sirength in the crop protection
progra, there seems Jjustification to continue a research project in
virology, nematology, epidemic entomology, and biological control, but
less clear justification for the new projects in mycology and
bacteriology, for which otucr national centers of competence are
available. However, there is a continuing and increasing need for plant
pathology expertise in the plant quarantine program, especially on
seed-borne diseases; this expertise could also be applied to more local
or regional problems. Weed control is an important aspect of all farming
practices, and it would be valuable to have somewhere a national center
for weed sciewce expertise on all crops and for evaluation of
herbicides. This could be at Muguga or NAL, as any such center would be
an extensive network of testing sites. The specific justification on the
basis of "eco-fallowing" should be examined carefully with respect to the
declared objectives of relating research to small-farmer systems of
cultivation.

The dryland cropping systems project seems well conceived and
justified. The project proposed on agricultural enginecering for the
development of tihe national research competence for designing and
evaluating simple instruments for smallholder farms is sound. It
deserves a place in the plans for the national agricultural research
system. However, it is not so evident that the physical establishment at
Muguga would be particularly appropriate. It is difficult to grow a wide
range of crops there, and the soils are easily worked, they are not
typical, and there is no large engineering workshop available.

The crop improvement program is a continuation of an EAC program in
which EAAFRO had played an important coordinating role, especially with
regard to methods of breeding and improvement in maize and sorghum. The
department proposes to continue to provide leadership in a new maize
bre2ding project and will involve seven maize breeders in developing
varieties suitable for widely different environments in Kenya. The
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aiscellanecus fcod crops breeding project proposes six breeders to be
involved in the improvement of sorghum, millet, grain, legumes, and other
crops. The plant genetic resources conservation project is another new
proposal that needs cantralized coordination, and it is clearly linked
with the services already provided in the plant quarantine program and
the herbarium. There is, in addition, a proposal for a horticultural
crops program which is extensive but is not yet worked out in detail.

The regearch program of the former EAAFRO was largely separate from,
and complementary to, that of the research division of the Kenyan
Ministry of Agriculture. Integration of that program into the national
research system poses some problems of adjustments which merit national
discussions that do not seem to have been completed for certain aspects.

The crop improvement program poses difficulties. EAAFRO had played
an important coordinating role in maize breeding, but some’ problems
remain in its transition to Kenya. Although KARI has been providing a
substantial technical assistance in the maize breeding program at the
National Research Station at Kitale, there is lit'.e login for retaining
the coordinating center at the Muguga Station with a team of seven maize
Sreeders; it appears more logical for the national responsibility for the
program to be set at Kitale, with strong sub-programs at sites in less
favored areas.

This dil:mma highlights the importance of having a unified na®ional
research strategy for all agricultural research, with each station
assigned responsibility for the program appropriate to its comparative
advantage and importance in the national plan. Breeding projects for
miscellaneous crops —-- such as sorghum, millet, grain legumes, and other
-~ are high priority topics that need to find a place in the national
research program, but not necessarily associated with Muguga. A new
proposal for a horticultural crops program Seems to have a major area of
overlap with the respoasibilities of the National Horticultural Research
Station; despite the essential services offered by the plant Quarantine
Station, there seews little cause for initiating at Muguga a program for
improvement of horticultural crops.

The herbarium and plant quarantine programs are specialist reseacch
gservices of a high order that were originally built up to serve an area
wider than Kenya. They will have strong international .connections and
are of great value to research and development activities in Kenya.
Their unique strength should be maintained and support is deserved for
the proposed research projects on seed-borne diseases and tissue culture
techniques to eliminate plant diseases from material. The library at
Muguga is also a specialist resource of great value. Its contents page
circulation and reprint services are considered valuable by the stzff at
nearly all the research stations.

The overall research program of KARI indicates that there seems to be
some confusion between the role of the Muguga Research Station and that
of the Kenyan Agriculture Research Institute, in the country as a whole.
In the team's opinion, the research station at Muguga, like the
veterinary research laboratories and the National Agricultural Research
Laboratories at Kabete, seem to be well suited to providing certain
specialized research services and to carrying out some research on a
national basis; but the station is not well suited to serving as a
regional research station because of its lack of representativen~ss. The



46

team noted that the KARI Board of management has been compelled by
circunstances to interpret the role of KARI in terms of a research
atation to £1ill in some of the gaps in research and to serve the needs of
the Central Province. It would seem desirable that, in the view of the
structure, organization, and management recommendations in Chapter 9, the
Board should reconsider the role of KARI and provide direction and focus
for it to serve as a semi-autonomous national institution for the
organization, coordination, and management of agricultural research in
Kenya. The team suggests close collaboration and interaction of KARI
with the Ministries of MAgriculturv and Livestock Developrent and the
other participating ministries and agencies in which components that will
constitute the comprehensive research organization are now based.

5.6 National Aqricultural Laboratories, Kabete

Research work at the National Agricultural Research Laboratories,
Kabete, dates from 1903. It initially provided analytical and veterinary
services but soon began research work on crop production. New crops were
introduced through the station, including coffee, tea, wheat, and
_.pyrethrum. As crops became established in favorable areas around the
country, responsibility for research on particular crops was transferred
to research stations in the production areas. The National Agricultural
Laboratory concentrated on providing specialist research services to the
whole research system, especially in land and 'water resources (36
scientists) and in plant production (24 scientists).

The soils and aqricultural chemistry section provides a specialist
service for plant and soil analysis, feedctuffs and water «uality. It
also -arries out research on efficiency of fertilizers, amendments to
problem soils, maintenance of fertility under intensive cropping,
nitrogen fixation by legumes, critical levels of nutrients in plants, and
clay mineralogy. It has well-equipped analytical laboratories and is
concerned with research on improvement of methodologies, besides serving
as a center of expertise and interpretive capacity for soils and plant
nutrition problems. The Section has a staff at headquarters of 7
research officers (AMCs) and 9 assistant research officers.

The irrigation and drainage Section is relatively new, launched in a
project with technical assistance from the Netherlands. It is intended
to provide a center of competence on problems of water management,
associated with both rainfed and irrigated conditions. Studies have been
carried out on water management and use in red soils in the Upper Tana,
salinity development in Lower Tana, and on drainage problems and
reclamation plans at Yala swamp. As expatriate staff are leaving after
the establishment phase, there are currently three Kenyan research
officers (soils, irrigation, and social science). A substantial research
program has been prepared from well-identified problems that would
require additional staff.

The Kenya Soil Survey based at the National Agricultural Laboratories
is well established with a total staff of 16 Kenyan scientists covering
soil survey and analysis, land classification, vegetation, and climatolo-
gical aspects. Four are in MSc courses at the University of Nairobi. An
exploratory survey of 1l:1 million is completed and reconnaissance soil
surveys for some areas in both high- and low-potential areas have been
done. The unit also carries out semi-detailed surveys on request. Demand
is high and priorities are decided by a broad-based advisory committee.
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The entomoloqy section provides central research and reference
service on insect pests; it works on more basic aspects of pest problems,
with special reference to field crop and storage pests. Field studies
are mainly concerned with the biology and control of pests of
horticultural crops and tea. The section also screens and advigses on all
new insecticides and acaricides, and it operates a pesticide control
service to ensure that standards are maintained. A pesticide residues
unit examines levels and effects of long-term contamination on plant,
soil, and water. The section (together with the pathology section) is
closely linked with the plant quarantine operations at Muguga to avoid
introduction and export of pestsc and diseases. The entomology section at
headquarters has 14 research officers (linked with 18 more at Mtwapa,
Thika, Mwea, Njoro, and Kibos). Leaders consider that more strength is
needed in crop storage work and in the servicing of Acts of Parliament
with respect to pesticides -- which would also be facilitated by more
efficient cquipment for analytical work.

The plant pathology section provides a central research service as a
plant disease clinic to identify and advise on diseases and nematodes,
and on the screening and use of fungicides. It specific field research
program is concerned with seed- and soil-borne diseases in intensive
minor irrigation schemes where conditions are different from those in
traditional rain-fed agriculture. Yellow mottle virus disease is
providing a problem for rice cultivation at Ahero and the varietal
screening for resistance is underway. Aetiological studies of pyrethrum
wilt, bacterial wilt in potatoes, and coconut bolerot are being carried
out. Many more such studies are needed in connection with seed
certification rules, but they are restricted by shortage of staff,
especially ‘n virology. The section currently has 10 research officers,
but only one has many years of experience. Four are new, and the other
five are in MSc courses. The unit is reasonably well-equipped and has
good support staff.

The essential research and services carried out by NAL do not appear
to be duplicated elsewhere in the system. The team recognizes the need
to strengthen the activities of NAL as part of the national agricultural
research system through training, provision of equipment, and adequate
funding. Training needs are particularly acute in the areas of soil
science, crop protection, water management and agricultural chemistry.
NAL would form par: of the Nairobi complex of research and
research-related services institutions made up of Veterinary Laboratories
at Kabete, Muguga Research Station, etc.

5.7 Other Research and Associated Services

Nearly all the agricultural research stations in Kenya provide some
speci.alized services, either in support of other research programs or as
inpits into the advisory and extension services. The most important of
these are the plant quarantine, soil sciences, plant protection, seed
quality, and work and environmental resources management.

5.7.1 Plant Quarantine

Estaulished at Muguga in the early 19508, the Plant Quarantine
Service has been used effectively to control the introduction of plant
diseases and pests into Kenya, Uganda, and Tanzania. An example of its
effectiveness is that the tea crop in East Africa is still free from the
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diseases and pests found in the Asian countries, and many diseases of
rice and horticultural crops have bsen kept out of the region. With the
termination of the EAC in 1977 and the subsequent breakdown of the joint
efforts to maintain uniform phytosanitary standards, there is danger of
introducing new plant diseases and pests that could cause gerious
setbacks in crop production in Kenya. An important aspect of this
research is the continuous research into methods of identifying
seed-borne diseases and the possible cleaning up of valuable germplasm
through meristem culture techniques. For this reason the service should
continue to be managed under research sexvices in order to retain and
improve its scientific competence.

5.7.2 Soil Sciences

Bfficient land utilization and use of fertlizers is dependent on
knowledge of the soils, their behaviour, and reaction to various aspects
of management. The national Agricultural Laboratories are providing a
valuable service to agriculture in the survey and classification of
soils, and a new program is underway to build up competence in irrigation
and drainage. As in the case of plant quarantine, these services require
supportive research activities and should continue to be managed as an
integral part of research services. The soil analytical gservices are
being decentralized to provide easy access to farmers in various parts of
the country. While this effort is in the right direction, there is a
danger of diluting the scientific competance through techincal isolation
of the few scientists who have been trained so far in this discipline.
It is suggested that while the routine analytical services wmay be
decentralized, the core of the research and improvement of methodology to
backstop these services should remain and be strengthened in the National
Agricultural Laboratories, ’

5.7.3 Plant Protection

Apart from routine plant protection services, which form part of the
extension services of the Ministry of Agriculture, there are two
technical sections based at the national Agricultural Laboratories that
deal with both diagnostic and research aspects of plant pathology and
entomology. A new section of pesticide screening and control is also
being established at NAL, These sections are headed by senior research
officers who report directly to the director of research. These
activities provide an important linkage with the farming community, and
their activities need to be decentralized to be more accessible to
farmers. This has been achieved to a certain extent since major crop
programs now have entomologists and pathologists attached to them, but
the coverage ie far from adequate and needs to be strengthened.

5.7.4 Seed Qualit-

The final product of a plant breeding or crop improvement program is
seed or planting material. The best genotypes are of little use to the
farmer, however, without an efficient multiplication system that ensures
quality. The mission team reviewed the services provided by the national
Seed Quality Control Service (NSQCS) and the Kenya Seed Company. The
former operates under the management of SRD, and a report has been
produced outlining the role of this service and the plant breeders in the
implementation of the Seed and Plant Varieties Act. It is obvious that
NSQCS will require substantial operational funding and trained manpower
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to cope with its responsibilities under the Act. Research has an
important role to play in this service, and there is great merit in
retaining the NSQCS under research management. Kenya Seed Company
already operates an efficient system for the multiplication,
distribution, and marketing of improved seed. Its producticn,
demonstration and processing facilities are well planned and managed. It
will no doubt remain an important element in the improvement of crop
producticn in the future.

5.7.5 Wwater and Environmental. Resources

Considering that Kenya's agriculture is heavily dependent on rainfall
and other climatic conditions, and that the declared objective is
developing agriculture in the lower rainfall areas, the mission was
surprised by the almost total lack of research expertise or scientific
thrust in research manpower development in the fields of agroclimatology
and water resources management. Only one agroclimatologist based in the
Kenya Soil Survey is in training. This is a matter of great concern,
considering that Kenya has an Institute of Meteorological Training and
Research, as well as a department of meteorology at the University of
Nairobi. The latter institution has relied on part-time staff to teach
the subject of agrometeorology at post-graduate level for the past two
years -- it has so far failed to recruit qualified agrometeorologists to
its teaching staff. The majority of the students undertaking this
training are non-Kenyans. The team, therefore, recommendr this area of
training as a high opriority in the overall effort to strengthen
agricultural research. It will play a key role both in research and
development of dryland agriculture.

With the increasing demand for the specialized services outlined
above, and the absence of program budgeting, there is a real danger of
diverting most of the available resources to provide specialized services
at the expense of inno7ative research. It is recognized that the same
scientific personnel are called upon to perform both research and service
functions; i some caser research seems to have been accorded lower
priority with subseguent loss of productivity. There is a need, first,
to identify clearly the proportion of research and development resources
that should go to research and to research-related services as two
important sectors, and, second, to .ensure that these allocations are
adhered to at all levels, including the research station level.

5.8 Research in Livestock Development

Research in the Ministry of Livestock Desvelopment covers the fields
of animal production, range science, and animal health. The Ministry
also stromngly maintains that pasture research, currently in the Ministry
of Agriculture, is crucial in the development of the livestock industry
and therefore continues to work towards the phasing of pasture research
into the Livestock Development Research programs.

The research programs are being conducted at three national research
stations of the Ministry to which are affiliated fifteen regional
regsearch stations and sub-stations. These are supplemented by livestock
research activities in seven agricultural research stations. The total
research staff establishment in the Ministry's research division at the
time of the team visit was 100, including 1Y% expatriates. Of this
number, 33 are in training for MSc. degrees, 23 have MSc. degrees, 13
have Ph.D. degrees, and three are registered for Ph.D. degrees.
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An important new headquarters facility is a Socio-Economics Unit.
Por this unit, 2 economists, 2 sociologists, and a statistician have been
recruited. Small farming system units are being established at Kiboko
and Naivasha. The central computer-backed unit is expected t. be the
strongest facility of its kind in Kenya.

5.8.1 Aninal Production Research

The main research programs are at the National Animal Husbandry
Research Station at Naivasha. The station has 13 research officers, 6 of
whom have MSc. degrees, 3 currently are registered for MSc. dsyrees, and
2 tor Ph.D. degrees.

The main areas of research are animal breeding ané nutrition, and the
classes of stock covered include cattle =-- beef (Sahiwal), and dairy
(Friesian) -- sheep, goats, pigs, and poultry. An emerging area of
emphasis is dairy goats to cater for the smallholder farmers with limited
land in high-potential areas. The dairy goats research program is the
largest foreign aided (largely USAID) program in animal production. It
is interdisciplinary with seven specialities: sociology, economics,
farming systems, animal health, animal breeding, forage development, and
animal husbandry (systems analysis). Five American research institutions
and universities are collaborating. Each discipline provides at least
one scholarship per year and three Kenyans associated with this program
are currently undertaking MSc. training.

Another research project targeted on the small farmer at Naivasha is
the Poultry Research Project which is assisted by The Netherlands. This
is aimed at producim improved cockrels for cross-breeding with local
hens. Marked improvement in egg production in participating small farms
is already apparent.

The purpose of the Sahiwal Stud at Naivasha is to produce bulls for
cross-breeding with indigenous small Eact African 2ebu cows for the
improvement of both neat and milk yields. The program has been
particularly successful among pastoralists, especially the Masai. A
recent ILCA study revealed that in certain areas of Masailand, up to 40
percent of the herds are Sahiwal crosses. Breeding and selection in the
Sahiwal herd continues at Naivasha to obtain better yielders. Kenya has
one of the very few remaining pure Sahiwal herds in the world and the
Stud, therefore, is of global interest.

At the time of the team's visit a total of seven animal scientists of
the Ministry of Livestock Development were participating in research
projects at Kitale, Kakamega, and Katumani 2gricultural Research Stations
in aspects of pasture and nutrition :argeted at both the large scale
farmer (Kitale) as well as the smallholder (Kakamega and Katumani).

Some of the other fac'!lities where animal husbandry research was in
progress were Mariakani, Lanet, Maseno, and Ol Joro Orok. As will be
mentioned elsewhere, some of these facilities are in great need of
strengthening.

The National Range Research Station, Kiboko, was founded as an
of fshoot of the research component of the FAO/UNDP Raige Project in
1971. 1It. has the national mandate for research into the problems of
range management for animal production, including ecology, rangeland
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improvement, wildlife and livestock interactions, training, and
development. The atation grew slowly in the period 1971-1979, but was
reactivated with the joint inputs of the Government of Kenya and USAID
{through Winrock International) in institution building, training, and
research in 1979, The main station at Kiboko covers 30,000 ha
representative of two of the major rangelands in Ecozones IV and V; a
sub-station of 2,000 ha is maintained at Buchuma in the Coast Province.

The research programs are determined at the station level on the
basis of the National Development Plan, the 1livestock development
policies, and with inputs from PRAC and the specialist committees on
pasture and range research, The focus is on improvement through research
on range management, grassland improvement, pastures, dryland croppimg
systems, and animal breeding (cattle, sheep, and goats). Although there
is cooperation with other stations engaged in animal production and other
related research and projects, e.g. Naivasha, there's need to strengthen
the mechanism for the coordination of the livestock research and
development programs and the allocation of responsibilities. The
Ministry of Livestock Development has recently crganized meetings for
discussion to avoid duplication of efforts and to strengthen
collaboration.

The major constraints are with the staffing and with inadequate
funding. The station has a staff of nine Kenya graduates and four
diplomates who interact effectively with the wWinrock staff currently
engaged with range research at the station. It is expected that 18
Kenyans will be trained to higher-degree levels before the project
terminates in 1985. Basic difficulties exist in finding suitable
trainees and in retaining them after training; the station has lost six
staff trained under the previous project to other sectors of the
economy . Although a marked increase is expected in the number of
potential trainees in range science and animal production, with
development and expansion cf the relevant programs at the University of
Nairobi (a proposal which the team fully supports), it remains to be seen
whether the Kiboko project will be able to train and retain the full
complement of research staff by 1985.

It is important that the training program and the thrust in range
cresearch be maintained after 1985; this could be achieved by the
extension of the project, or by the government taking over the training
of staff after 1985 and making provision for the retention of some
Winrock staff for interaction with local staff until they acquire enough
experience on the job. When the station attains its full complement of
staff, it will address the major problems in animal breeding, animal
nutrition, wildlife and livestock research, ecology, grazing systems,
Lire cciences and technolojy, biometeorology, soil and water
conservation, and rangeland economics for thr semi-arid areas. There is
need for immediate improvement in the fundi: of the station to meet its
constraints in infrastructure, transportation, library and documentation,
and research results delivery.

The station ccllaborates with Kitale and Katumani on pasture grasses
breeding and evaluation; with Naivasha in animal breeding; with Muguga on
dryland cropping systems; and with the extension services in ramge
management and animal production: these need to be strengthened.
Bffective collaboration also exists with ILCA and KREMU in rangeland
ecology and monitoring; with CIMMYT in range management economicsj; and
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1LCA and CIMMYT in farms systems research in the rangelands. The work in
the Kiboko station represents a meaningful research thrust of great
potential in bringing the semi-arid and arid lands of Kenya into
livestock production and systematically increasing the agricultural
productivity of these marginal areas. The program will further sharpen
its focus with time; it requires considerable and consistent technical,
financial, and training support over the next 10 years to enable it to
have major impact on the agricultural economy of the country.

5.8.2 Veterinary Research

The Veterinary Research Laboratory at Kabcte was built in 1978 and
was the first livestock research laboratory in Kenya. From the very
outset its primary work was to diagnose livestock diseases and develop
vaccines to combat them. A good number of African animal diseases were
first described at Kabete. This main laboratory and its satellite
laboratory at Embakasi (The Foot and Mouth Disease Laboratory) still
produce more vaccines, both in volume and variety, than any other
laboratory in East, Central and Southern Africa. Most of its research is
aimed at producing new vaccines or improving existing ones. Some
research is also aimed at developing new ot bettqr diagnostic tools. For
those diseases where vaccines are not yet availiuble, research is carried
out into alternative preventive measures such as utilizing drugs or
controlling of vectors. At the time of the team's visit there were eight
foreign-assisted projects in which six donors were participating. Funds
for five additional projects involving five foreign agencies were pledged
for 1982/83,

In support of the foreign-aided projects there are 14 expatriates.
This number is expected to rise to 22 during 1982/83. The number of
local graduates is projected to increase from 56 to 75 by the end of
1982. Less than 10 years ago, veterinary research was carried out
largely by expatriate staff. As a result of this, local research staff
is mostly young. Only 9 have postgraduate degrees and 25 (44.6 percent)
were at different stages of postgraduate degree training. Among the 14
expatriates, 12 had postgraduate degrees (8 with Ph.Ds).

In addition to the main laboratory at Kabete, there is the Foot and
Mouth Disease Laboratory at Embakasi where 6 virologists are located. To
assist in diagnosis, disease inves*igation, and to do the bulk of the
field evaluation of new vaccines or other prophylactics, there are four
Veterinary Investigation laboratories each manned by at least three
scientists and seven technical staff, Field evaluations of vaccines,
drugs etc. are in the first instance done in one of the five veterinary
research farms before twing tried on farmers®' animals. The veterinary
farms are managed by technical officers.

Work at the main laboratory 1is organized in seven sections:
virology, bacteriology, purasitology, pathology, chemistry/biochemistry,
wildlife disease, and veterinary epidemiology and economics.

5.8.2.1 Virology Section

The major activity of the section is in research and development of
vaccines., Among the vaccines produced for Kenya needs and export are
thogse for Newcastle Disease and Fowl Pox for poultry, Bluetongue, Rift
Valley Fever, Sheep and Goat Pox for small ruminants, and Rabies for dogs.
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The laboratory is in the process of becoming a World Reference
Laboratory for Rift Valley Fever. A major thrust of its research is in
Arbovirology and the diagnosis and study of pox and other viruses.

5.8.2.2 Bacteriology Section

The main research is in the field of bacterial diseases of livestock
including brucellosis and vibriosis. Interest in brucellosis is in
preparation for a national program for the control of this disease which,
apart f.om its being an important cause of infertility in livestock, is
of major public health importance, especially in pastoral populations.
Another interest has been in caprine plueropneumonia -- the leading cause
of goat mortality in Kenya.

Poultry Salmonellosis has been a major activity of this laboratory
for a long time, and research in Fowl typhoid and vaccine development is
an active area in co-operation with the University of Nairobi.
Monitoring of the pullorum-free status is .aintained by the section whose
efforts led to the eradication of the dise.se in Kenya many years ago.

The section runs a diagnostic service tor tﬁe country and advises on
appropriate treatments for bacterial diseas.=.

5.8.2.3 Parasitology Section

This is the largest section at the Laboratory, with sub-sections of
acarology, helminthology, and protozoology.

The acarology sub-section is mainly concerned with research on the
development of resistance in ticks to acaricides. It advises the
government on the acaricides to use in the event of resistance being
encountered with a given preparation. It has 4 scientists and 6
technical staff. The sub-section provides a continuous monitoring
service to the government's massive tick control program.

The protozoology sub-section is engaged largely in trypanosomiasis
research and has two foreign-assisted projects. The first, Walter Reed
Project, is working on the pathogenesis of animal trypanosomiasis
including aspects of immunology especially for closely related strains,
infectious to both animals and man. The second ‘foreign-aided
trypanosomiasis project is on chemotherapy and its main thrust is to
evaluate new preparations for effectiveness and safety, as well as
monitoring the development of resistance to tiypanocides in current use.

Co-ordination of trypanosorniasis services is done through the
"Nairobi Cluster” referred to earlicr in this report.

5.8.2.4 Patholoqy Section

This is largely a <ervice decti>n processing specimens for all the
other sections. Specific researct projects are conducted into the
mechanisms underlying tissue damage ruring disease or due to toxic injury.

5.8.2.5 Chemiegtry/Biochem’.stry

This is another largely service-oriented section. Its functions are
mainly in dip-stremgth analysis for the whole countyy and in
toticological studies.
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5.8.2.6 Wwildlife Disease Section

Because of the importance of wildlife in the country's economy and
the tendency for farmere to blame wild game for the sprzad of livestock
diseases, this section was set up to study the importance of game disease
transmission. It has 4 scientists with diverse professional backgrounls
(microbiology, pathology, parasitology) whose common interest and
expertire is handling and study of wild animals. Apart from the study of
these animals in the natural state, the section maintains stalls and a
small farm stocked with various species of wildlife. The section
collaborates widely with other laboratories and one of its scientists
holds a staff position at ILRAD.

5.8.2.7 Veterinary Epidemiology and Economics

This is the newest sections whose fuirction it is to collect data on
disease incidence with the aim of studyinj disease trends and advising on
possible control meaures. VWhen preventive measures are suggested, the
gsection should advise on the most cost-effective control methods. The
section is intended to monitor the performance of the government's
disease control programs. This section is being further strengthened
through the recruitment of an additional economist, 2 sociologists, a
statistician, and the procurement of data processing equipment.

.5.8.3 Other Vetarinary Research Facilities

In addition to the above sgections which are at the Veterinary
Research Laboratories, Kabete, the Ministry of Livestock Development
(research division) has a separate laboratory for research on Foot and
Mouth disease, and four veterinary investigation laboratories.

5.8.3.1 The Foot and Mouth Disease Institute

This is a separate specialist laboratory at Embakasi on the eastern
outskirts of Nairobi. Its staff of 6 scientists and 7 technical staff is
enjaged in Foot and Mouth Disease vaccine development. Work at the
institute involves continuous monitoring of field viruses for serological
shift and development of suitable vaccines to control new serotypes. The
laboratory also offers routine diagnostic services for FMD for Kenya and
other African countries.

Associated with the institute is an FMD vaccine laboratory jointly
owned by the Kenya Government and the Wellcome Foundation, for the
commercial manufacture of FMD vaccine. The laboratory has the capacity
to produce up to about 40 million doses of vaccine (depending on the
number of serotvpee per dose) and until recently it was the only FMD
vaccine manufacturing la'* sratory in Africa.

Vaccine produced by the commercial company is tested by the
Governinent Institutc for potency and safety.

5.8.3.2 Veterinary Investiqation Laboratories

There are four of these laboratories in various parts of the
country. Each is staffed by at least 3 scientists and up to 7 technical
staff., The main function of these laboratories is to offer dizgnostic
services and carry out disease investigations and suryeys. They are also
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used for testing new disease control techniques in farmers' fields and
are an important link between the research laboratories {(both government
and non-government) and the farmer. At the time of the team's visit,
plans for building a fifth laboratory at the Coast were at an advanced
stage.

5.9 Determination of Agricultural Research Programs and Priorities

By and large, the determination of agricultural research programs and
priorities is carried out at the institutional level. Through current
development plans and various documents, the government establishes the
fundamental policies for research and development. These plans and
policy papers may feature programs and projects, but they are generally
in the form of brief general guidelines, with no specific priority status
assigned to guide research in the evert of inadequate resources to pursue
all the planned programs and projects. The ministries, their institutes,
research stations and sci:ntists are normally expected to translate these
policies and programs into feasible projects to meet the objectives,
targets and aspirations of the government and the farming community.

The responsibility for the initiation and articulation of research
programs lies mainly with the research station staff. rany of these
staff are young and inexperienced and often lack inputs from a
well-informed, organized farming community or extension service.
Researc station staff themselves often have to identify the research
problems for their areas of responsibility, and, as the team found in
many cases, may have no access to analytical and diagnostic approaches
based on sound technical and socio-economic studies. In such cases, what
emerges tended to be a collation of individual interpretaticns of (i) the
mandate of the station and (ii) the problems of the farmers in the
particular locality. Two committees, the Puvovincial Research Advisory
Council and the appropriate Specialist Committee (commodity or subject),
are expected, in principle, to make inputs into the elaboration of these
programs. Some do, but the team saw no evidence of vigorous attempts to
address program planning and priorities at these levels. The result is
that, in nearly all cases, allocated funds and resources are spread over
a large number of research projects, some of which may be unrelated to
the major thrust of research and development for that area, and many of
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whboh-esnadt -5 adegustcwry funded. e genar2
cf the smaller research stations seem to be run cn a maintenante basis
rather than o.. a program and ection-or‘ented research basis.

At the higher level of the ministry, the team saw no clear evidence
of a sustained attempt either to establish program priorities or to
relate priorities to the level of resources available. The ministries
concerned are expected to seek and have access to the advice of the
dgriculiural Sciences Advisory Research Committee (ASARC) in making such
decisions. The ASARC is still relatively new in the system, anpd the
impact which it will have in the setting of program priorities is yet to
be demonstrated. The responsibilities assigned to ASARC and the Board of
Management of the research institutes should make them instruments for
coordination and priority-setting in agricultural research programs. It
is expected that the advice of these specialist advisory boards will bhe
taken seriously in the decision to approve or not approve proposed
resrarch projects and that, in the case of limiting resourzes, programs
and ornjects would be referred to trem for further scrutiny in respect of
priorities and relevance.
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CHAPTER 6
ALLOCATION AND UTILIZATION OF RESOURCES IN AGRICULTURAL RESEARCH

The agricultural research system in YXeuya has access to the physical,
manpower, and financial resources built op during this century by the
Ministry of Agriculture (including the Livestock Department), the var ious
government parastatals, and the former East African Community. These
comprise research buildings and laboratories in Nairobi, Kabete, and
Muguga, plus about 40 national and regional research stations and sub-
stations located throughout the country. Additional facilities exist at
the Tea Research Foundation, Coffee Research Foundation, Agricultural
Development Corporation, and the Government Boards in the country.
University facilities for teaching and research also supplement research
activities through their contribution to training of research scientists
and the individual participation of staff in research programs of national
interest (see Fig. 6).

Since Independence in 1963 there has been a contj-uil build-up in the
resources and facilities .or agricultural research, By 1971, the agri-
cultural sciences complex was estimated to be involving the nation in an
expenditure of about K€ 13.9 million: K€ 3.57 million was allocated to
agricultural sciences research and experimental development (R and D) and
K€ 10.33 million to agriucltucal services., Some 599 scientists were
involved (371 in R and D and 228 in services).

The national concern for the development of agriculture as a priority
area, relative to other sectors, is indicated in the national expenditure
on agricultural R and D and services. MAgricultural research accounted for
about 70 percent of the gross national expenditure on research and
experimental developme.nt, and services accounted for 5R.4 percent.
Scientific manpower allocation to agricultural R and D was 65,2 percent of
the total R and D scientists in the country, and 9.5 percent for
services. For technicians the corresponding figures were about 50.7
percent and 54.9 percent for services. It is possible, as is the case
today, that som>» of the assumed R and D expenditure was in fact not
supporting research and development activities because many of the
establishments were involved in a variety of service activities.

The physical Facilities Tor agrlicultural research can .be generally
considered as adequate in scope, but not necessarily in quality. Many
buildings and structures in the major research stations, such as NAL,
Veterinary Research Department, Muguga, and other national and regional
stations, are not functional because of a lack of infrastructural
facilities and equipment. These resources can only play a full part in
the research activities if they are adequately equipped and functional. A
high priority should be placed in this area to develop the resources for
research in the country's recurrent and development plans.

The overall picture of allocation, physical, human and other
resources, is presented in Annex 10, The table indicates that resources
are considered inadequate in 25 research establishments, and very
inadequate in about 15. This is partly a reflection of the inadequacy of
funding for the maintenance and operation of viable research programs in
all stations and partly an effect of the limited resources being spread
over too large a number of stations. Snme of these research stations lack
critical mazses of staffi to organize and execute research programs that

Previous Page Blank
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are relevant to the problems of improving farmers' productivity. The
tendency is to utilize these resources for holding purposes, keeping the
station in a maintenance rather than a functional status.

The team was of the view that there are more research stations than
can be adequately staffed and provided resources for them to be
productive. The national research stations, in most cases, need large
components of staff in various disciplines related to the major mandate of
the station, the agriculture of their major commodities, and the farming
communities in the area; most have major gaps in their multidisciplinary
programs. The regional research stations require sizeable numbers of
staff in the commodities and disciplines related to the develcpment and
trials of improved technologies to improve farmers' agricultural outputs
in their regions. These were often not available, resulting in what
appearg to be a piecemeal approach to improvement.

The team believes that there is need for an internal exercise to
review and rationalize the location of national and regional research
stations. Some of them could easily serve as testing stations or
sub-stations, managed by technical or intermediate level personnel with
supervision and collaboration of research scientists from national or
regional research stations. The team recommends that, in the present
manpower situation, sub-stations should be managed by technical assistants
and used mainly as testing and experimental sites. It seems wasteful of
scarce, trained manpower resoicrces to locate one or two young research
scientistn at sub-stations w...ce they are likely to receive little or no
guidance and where their chances of being productive are minimal.

It has not been possible to distinguish accurately between the
financial resources made available by government sources to the various
sections of agriculture, livestock development, and forestry and natural
resources. There was also no easily accessible information on financial
resources for agricultural research per se in university institutions and
the private sector. University institutions are usually considered as
educational institutions, and very little emphasis is accorded to their
actual or potential role in agricultural research.

Data based on government estimates shown in Table 6.1 (next page)
indicate a fairly satisfactory and consistent rate of expenditure on
Fabionel tddvatuh Bidd developrrnl in lhe pericd 1577-1366.

Government allocation of funds for agricultural research comprises at
inast 70 percent of total funds for research and development. Considering
tnat agriculture contributes about 35 percent of the GDP, the allocation
of 0.35 of GDP may appear to meet the target of 1 percent of Gross
Agricultural Domestic Product (GADP). However, the team believes that
these funds could be more productive if there were a sharper focus on a
limited number of programs and priorities that would be more likely to
increase agricultural output and productivity =-- rather than on the
maintenance of a dispersed infrastructure and with a limited potential for
immediate impact.-

The effectiveness of the actual application of these funds in support
of research is difficult to assess in the absence of detailed program
budgeting. A relatively large workforce, with the ancillary service
infrastructure, nas been built up in most research statior.s., While such a
facility may be an asset under adequate supervision by experienced research



Table 6.1. Total agricultural research oxpondltuul as percent of

n GDP
Year (A) (3 (©)
Mational Bxpenditure on
aop2 Expenditure Mricult:ral

K8 Nillion On Research Research3 c/aé c/né
77/18 1640.65 8,279,410 5,726,292 0.35% 69
78/79 1788.41 8,936,432 6,374,533 0.36 n
79/80 4,97 5,905,032 7,010,672 0,35 74

lcrops, livestook and range research

P at current pcices, based on economic surveys published by Central
Bureau of Standards
3pased on government eatimates of expenditure, excluding cxpenditure by
private companies, self-financing institutions. and !nternational
institutions _
4In percentages.

officers, ensbling them to undertake sevoral projects at a time, it has
tended to dis.iort the balance of research expenditure in many research
stations whe.e numbers of research staff have fallen below the critical
sass. The oituations at Mariakani, Matuga, Msabaha, and the Beef
Research Station st Lanet aze good examples. The recommendations on
program planning and budgeting, and on the rationalization of research
stations based on a study of the optimum number of raesearch stations
ropresentative of the major areas of research development and
sgricultural output, should improve the effectiveness in the utilization
of financial resources.

Table 6.2 (next page) presents data on the manpower and physical
resources of the major national and regional rescarch stations, with
ratings of the adequacy of these resources. The general picture is one
of inadequacy, even for modest agricultural research programs. It points
to the need for additional resources for whatever number of stations is
agreed to be optimum. The table also shows the type of support accorded
to the national stations compared to the regional stations. As emphasis
T dim mositg fiem lspge fers sySiEns 8 oessanceh G Produslicn eyelems &S0
smallholders, the rols of the regional stations becomes increasingly
important. The need for some correction in the imbalance of resources
and in the allocation of manpower and development resoucrces and
facilities is obvious . It is probable that the imbalance is partly
caused by the location of national stations near major urban centres
where it is easier to recruit and retain scientific staff. A system of
special incontives in favor of the regional stations should be considered
as an integral part of the overall improvement in the environment for
agricultural research recommended in Chapter 9.



Table 6.2. Current distribution of research

National stations

NARS Kitale
NSRS Kibos
NPBS Njoro
NAL Kabete
MRS Thika
NDFRS Katumani

NPRS Tigoni

Coffes Research Foundation, Ruiri
Tea Research Poundation, Kericho
NAHR? wnaivasha

NRR3 Kiboko

VRI: Kabete

ARD Muguga

VRE Muguga

Regional stations

1.
2.
3.
‘.
50
6.
7.

8.
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CHAPTER 7
AGRICULTURAL RESEARCH DELIVERY SYSTEMS

7.1 Ministries of Agriculture and Livestock Development

Although agricultural research is undertaken in various institutions
and agencies in Kenya, the extension service is the main vehicle for
transfer of agricultural research results to the farming population. The
objectives of the ministries in promoting agricultural production through
extension services are achieved through a network of extension staff at
the national, proviacial, district, divisional, sub-locational, and
village levels, The Extension and Manpower Development Division is the
largest of five divisions of the Department of Agriculture. The director
of agriculture has major responsibility for the extension services, and
he exercises this responsibility through the senior deputy director of
agriculture (SDDA), the provincial directors of agriculture (PDAs), the
district agricultural officers (DAOs), the divisional extension officers
(UBOs) and the locational extension officers (LEOs). The LEOs are
regarded as the front-line extension worker with the farmer (See Fig. 7).

Agricultural rctesearch results are delivered into this extension
system through the interaction of provincial extension stafr with staff
of regional and national agricultural research stations. Such
interactions take the form of joint tours and pre-extension trials,
demonstrations, field days, formal and informal meetings, and published
rraterials ~- extension bulletins, newsletters, and recommendation
leaflets. The Provincial Research Advisory Committee (PRAC) provides the
interaction in research planning and feedback from farmers and the
agricultural industry as a whole. The Agricultural Inormation Centre
--located at the National Agricultural Laboratories provides a channel for
the transfer of research results to extension officers and farmers
through various media including published materials, the press, radio,
and television.

It is often said that the reasons for the gap between what has been
demonstrated as technically feasible by agricultural research and the
results obtained by farmers lie in the inefficiency of the extension
services. On the other hand, the extension services charge agricultural
research with developimg and recommending improved technologies that have
. limited applicability in the farmers' situations. There is need for
agricultural research to have and maintain greater awareness of "“the
farmers' physical and socio-economic environment into which their
improved technologies are expected to fit, The extension services need
to interact more with agricultural research and the farmers in order to
convey elements of requirements and improvements to both sides.
Improvements in liaison between ag.icultural research and extension are
considered and recommended in Chapter 9.

7.2 University and othetr Institutions

The university and other institutions involved in some aspects of
agricultural research have no formal systems to take research results to
the farmers. They depend on the network of the extension g£--vice. They
also provide for interaction with extension officers, farmers, and other
Teseaotire e nb bt st i i et t ha d p emi e ~2045, Seminars, publications,

demonstrations, etc. The university proposes to strergthen these systens
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by organizing short courses for farmers and other primary producers and
for the frontline extension workers. The agricultural extension units in
these instituticns may be expected to play a greater role in facilitating
these interactions, perhaps in taking responsibility for some extension
werk in che immedizte vicinity of the institution. Such involvements
should create greater problem awareness by university research scientists
and provide a feedback from farmers.

7.3 Communications and Information

Kenya, as has been shown, (Fig. 7) has an elaborate machinery for
communication of research results to the farmers. At station level,
——field-days—are organized- for- the- farming public “tc see -and discuss new
findings, materials, and recommended practices. For such occasions, an
effort is made by research staff to produce and distribute simple
‘pamphlets and information sheets written in English, Kiswahili, and,
where possible, the major local languages. The material is also made
available to the extension services for wider circulation.

A large number of farmers are either unable to read such material or
to travel to the open days at rzsearch stations. An effort is being made
to serve these farmers through recorded radio interviews with research
staff, suitably edited for simplicity. The Ministry of Agriculture has
also established an Agricultural Information Centre which is equipped to
produce and disseminate 1literature, and cinema films depicting
agricultural development activities and recommended production
technologies.

In the last decade, a major effort has been made to forge a link
between research and extension. Joint meetings are held regqularly at the
provincial level (PRAC), enabling closer exchange of ideag. between
research and extension personnel. Joint field tours are also undertaken
in an effort to identify researchable problems and constraints. Although
the numbers and level of training of the frontline staff are deficient,
considering the size, diversity and distribution of the farming
population, the greatest problems seem to be insufficient understanding
of the priorities of the farmers and how these can be served with the
resource constraints faced by the farmers.
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CHAPTER 8
EXTERNAL SUPPORT FOR AGRICULTURAL RESEARCH

8.1 General

A number of donor agencies have assisted Kenya's agricultural
research system, including multilateral and bilateral aid agencies,
research and development age .zies, and private fiundations. Technical
assistance has benefited research establishments under government
departments, statutory research institutes, parastatal organizations, and
the higher education sector.

Requests for technical assistance emanate in a number of ways, namely:

(a) Government identification of subjects requiring research attention --
but which cannot be undertaken because of the lack of sufficient
national capacity for undertaking such research;

(b) Government desire to strengthen certain national research programs by
injecting special expertise and equipment;

(c) Major research undertakings, capital cost of which is beyond the
national resources;

(d) Development programs which cannot be successfully impiemented without
a research component which national resources cannot currently
provide; ‘

{e) Training of Kenyan research workers on the job or in academic
institutions to provide them with the expertise for research;

(f) Provision of funds to enable scientists in the higher education
gector to undertake research in their discipline;

(39) As a result of a request by the donor agency to havs its nationals
acquire experience in tropical conditions;

(h) Projects deemed by the donor agency to be beneficial to Kenyaj; and

(1) Projects suggested by donor agencies with potential for application
at regional or global level.

8.2 Multilateral Assistance

The principal multinational donors to Kenya's agricultural research
systems have been ithe FAO/UNDP/, WHO, IBRD, and IAEA. The main research
programs supported by these agencies are concerned with development
projects. In a numbzr of cases, the multilateral donor agencies pool
resources with bilateral donors to finance certain research programs.
Support by multilateral donors comprises provision of research personnel,
equipment, and training feilowships., Donors rarely provide funds for
local costs, which in most cases have to be provided by the ministrie.
concerned.

8.3 Bilateral Assistance

Amony other foreign countries which have supported Kenya's
agricvliutal research system are included Canada, Denmark, Federal
Reputlic ¢f Germany, Netherlands, Norway, United Kingdom, and United
Statex of Averica. Programs supported by bilateral donors are numerous,
and thr amount of ald ranges from a few hundred Kenyan pounds to well
over K& 100,030. The smaller amounts usually are for items of equipment,
scientiflc v'.sits, or training fellowships, while the larger amounts
cover majo: research and development projects.
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Bilateral assistance comprises technical personnel and equipment, but
rarely provides funds for operating costs.

8.4 Foundations and International Research and Development Centers

In the period from 1963 to date, Kenya received aid from foundations
and international research and development centers. Those identified as
having assisted Kenya are the Committee for Technical Cooperation in
Africa South of the Sahara, International Coffee Organization,
International Development Research Centre, Leverhulme Trust, Nuffield
Poundation, National Geographic Society, National Science Foundation,
Ford Foundation, Rockefeller Foundation, and Wellcome Trust.

These institutions have supported numerous projects :amd they have
been the major source of funds for research' projects undertakea by
individual scientists, especially from the insticutions of higher
education. They also provide support for small disciplinpry'»projeCta
dealing with specific agricultural commodities and animal health,
diagnostic surveys, development of methodology, and for training.

Donor inputs into Kenya's agriculturul research system have been
substantiul during the post-independence period. In most cases, aid is
given where it is requested by the Government of Kenya, although Xhis
does not always work in practice. There are cases of projects that were
undertaken only because donor funds were available, and there are
projects that were not undertaken because donor support could not be
obtained.

Data available for the mission indicaiLed that for the period of
1963-1978, external technical assistance to agricultural research and
related services amounted to KE& 18,841,000 which averages approximately
K€ 1.2 million per annum. The numbers of project years supported were
approximately as follows:

Crop research 155
Veterinary research 123
Animal production research 20
Pasture research 9
Others 12

A list of recent donor-assisted research and research-related projects is
presented in Annex 11; this list cannot be regarded as exhaustive due to
lack of documentation on some projects.

Kenya's agriculture has been benefited by programs of international and
multilateral assistance through such bodies as the World Bank (IBRD)}, the
UNDP, FA0O, UNEP, and bilateral assistanco Zrom the United Kingdon (ODM),
Federal Republic of Germany (FRG), Canada (<IDA and IDRC), The Netherlands,
the United States (USAID), etc. In addition, regional and national programs
of such international centers as IITA, CIM4MYT, CIP, ILRAD, ILCA, ICRAF, and
ICIPE, have assisted the national agricultural research system through
collaborative researca and training. The specific roles of the various
organizations are briefly described and indications given of areas and means
by which these various agencies and organizations could contribute more to
the building of Kenya's national agricritural research capability.

8.5 The International Agricultural Research Centers (IARCS)

ILRAD, with its headquarters in Nairobi, has a major mandate for
research in animal diseases. The two most important diseases in which its
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research focuses attention, trypanosomiasis and east coast fever (ECF),
are constraints of major significance to livestock production in Kenya.
ILRAD maintains a close collaboration with veterinary and livestock
research in Kenya. A "Nairobi cluster® involves the National Veterinary
Labs (Kabete), the Veterinary Research Department, KARI, ILRAD,
ICIPE/KETRI and others. It regqularly discusses research collaboration
and facilitates interaction. ILRAD's research on basic immunology of
these two diseases is seen as & valuable complement to the work of the
national institutions on vector and drug research. An active
collaboration is involved in respect of the trial introduction of
immunization procedures for ECF following an epidemiological survey at
the Kenya Coast. This is likely to produce useful information in respect
of the economic and environmental implications of ECF immu:ization in
smallholder farming situations. Other aspects of ILRAD's activities
strengthen Kenya's livestock research through training, conferences, (a
recent one on theileriosis), research on trypano-tolerance and
chemotherapy. ILRAD offers facilities for the other IARCs to operate in
Kenya and for the benefit of Kenya's and other national programs for
which they have responsibility.

ILCA has its main bheadquarters in Addis Ababa, Ethiopia, and
maintains a number of other programs in Mali, Nigeria, Kenya, and
Botswana. Its main focus in Kenya is in the study of livestock
production, systems, the identification of constraints, and the
development of techniques for monitoring livestock development projects.
This focus covers animal production, range management, economics,
socislogy, and ecology, involving five international staff and five
Kenyan staff. Collaboration is maintained with the Ministry of Livestock
Development which is expected to follow up with intervention measures in
the near future. Xenya will be expected to take over the program by
i983 but techniqueﬂ developed will be useful in other semi-arid areas of
Africa. Another majue study is on trypano-tolerant livestock (cattle,
sheep, au4 qoats) 1in Africa. Carried out in collaboration with FAO,
UNEP, and -about 17 other countries in Africa, this study has led to the
production of a major report on the productivity potential of
trypano-tolerant livedtock under different ecological, management, and

, nutritional conditions. Kenya has been selected because of the relevance
“of ILRAD's work and the opportunities of collaboration with UNEP, the
Inter-African Bureau of “Animal Resources, KETRI, ICIPZ, KREMU, and other
national research and development programs. Collaboration is maintained
with the national 1livestock programs in other areas, including the
evaluation of Boran, Sahiwal, and Ndama cattle, monitoring’ of
performances on graziie blocks and ranches, development of productivxry
indices in range management, and censuses of cattle with iow-flying
aircraft. ILCA also offers valuable training to Kenyans in systems
techniques in livestock production.

CIMMYT has maintained a regional program ‘for eastern Africa, based on
Kenya, for about 6 years. The main commodities are bread wheat, barley,
durum wr-~at and triticales. Kenya offers an excellent research
envircaz "t and unique opportunities for screening wheats for stem rust
and stripe rust, for the identification of resistant lines for the
highlands of eastern Africa, and for the identification of genetic
materials for the breeding programs. The best lines identified from
these programs are handed over to the Kenya national program at Njoro and
to about 20 other countries from southern Sudan to southern Africa.
CIMMYT's major responsibility has been seen in terms of the introduction



of new and improved germplasm, and a small team works with the national
program at the MNational Wheat Breeding Station, Njoro. The national
progrem in wheat improvement and agronomy is supported by a Canadian
(CIDA) team of research scientists based at Njoro. This team carried out
work in plant breeding, pathology, agronomy, etc., directly supporting
and strengthening the national programs. Kanyans would like to see
greater direct involvement of CIMMYT in the national wheat improveaent
program. CIMMYT sees its role more in the terms of introduction and
rapid transfer of improved germplasm, the continuation of the work on
diseuse trap nurseries, training (6 to 8 Kenyans were trained in Mexico
in the last few years and some regional training wo:kshops were held),
and the strengthening of regional agronomic work.

A second major aspect of CIMMYT's work in Kenya is the regional
economics program aimed at the development and promotion of farming
systems relevant to small farmera. This program has demonstrated how
- these farming systems can be improved through the diagncstic studies, the
systamatic identification of farmers' priority problems, and the
designing and evaluation of production technologies. This program takes
place in collaboration with the Ministry of Agriculture. The Scientific
Research Division (SRD) since 1977 has been assisted in building up
socio-econcmics capability in research through in-service, formal, and
informal training. Twenty Kenyan scientists (12 4Sc and 8 BSc) were
appointed in 1978 to f£ill positions in the natioma’ program, and some
progress was made in the coordination of research with technical
scientists on the research stations, The major conatraint has been in
the compartmentalization of disciplines and commodities, making it
difficult to introduce systems analysis with socio-economic inputs. Not
much progress has been made in the last one and a half years, but some
attempts are now beiny made to interpose "“adaptive research® between
“technical research®” and what is diffused by the extension services. The
value of the shorter turn-around time of the diagnosis procedure followed
by technical research has not been fully appreciated.

IITA has had a joint research program on cowpeas in Kenya with the
Ministry of Agriculture and the University of WNairobi with Pord
Poundation support. There have also been many RXenyans trained at IITA in
crop production programs. In addition, IITA ran a seminar in Kenya on
socio-economic surveys and has collaborated extensively on cassava, rice
and to some exteat on Parming Systems-~in particular land management.

CIP is both a “"source" research and "regional” research program in
Kenya. The major aim is to develop the potato as a food crop in 22
countries of Africa, including Kenya. This is being achieved through the
introduction and distribution of germplasm, transfer, adoption and
adaptation of technology, seed and storage research, evaluation of
germplanm for discase resistance (bacterial wilt, late blight), etc.
Collaboration is maintained with Muguga and other institutions in
research and development in the introduction and distribution of improved
germplasm, and ir training in the areas of storage, seed technology,
tissue culture, etc. Ssed and étorage work with the ADCs, the Ministry
of Agriculture and the tepa:tlent of Mricultural Engineering, University
of Nairobi (which are;parts of Kenya's national program) have led to
developments. in commercial .wced production, introduction of 2- to 5-ton
storage structures, nﬂ: evaluation of low-land tropical potato varieties
for * the Coast. The diagnostic surveys covering major aspects of
production to marketing being carried out by economics graduates and
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storage agronomists, and the training of national program staff in all
these programs, are major contributions to Kenya's national program. The
ultimate objective of the national program should be for the relevant
research stations to be geared to provide innovative research ahead of
farmers' practice. CIP can only provide a stopgap in research and of fer
training facilities to develop national capability in potato research.
It is hoped that the national machinery will be utilized in defining and
reviewing research priorities in potato work so that activities and
projects can be launched that will take advantage of the momentum
generated by CIP and the enthusiasm of the research stations.

ICRAP has its headquarters in Nairobi. Although it is nct one of the
centers in the CGIAR, it collaborates with the other international
centers and programs: in Kenya. ICRAF is funded by a number of
international donor agencies and has its main focus in the .esearch into
land-use systems and farm-forestry regsearch and development throughout
the world. Major emphasis is placed on the improvement of tropical
land-uge systems through sustainable agro-forestry {including
livestock). ICRAF's previous activities have been in research,
documentation, education, and training. A major multi-disciplinary focus
is now envisaged for research on the diagnostic studies »f land-use
patterns, role of trees, constraints in existing systems, and methodology
of agro-forestry research. In addition, a number of projects are
planned, and these will require direct field research in agro-forestry,
coordination with relevant Kenyan ministri.s, and training of
agro-foresters. Close liaison is being maintained with the Ministry of
Environment and Natural kesources, the Forestry Research Department of
KARI, the University of Nairobi, and other ministries in the planning and
execution of research programs and in training in agro-forestry. Some
documentation to support Kenya's land-use development plan is being built
up and will be available soon. The major intention of the limited field
project is to assist Kenya to train Deople to develop agro-forestry
technology for land use in other areas of Kenya. Possibilities of joint
research programs are also being explored, especially in relation to
strengthening Kenya's activities in nurseries development, seed
procurement, handling, and storage etc. Agro-forestry will have a major
role to play in the development of the semi-arid and arid areas of Kenya
into which food, fuel, and fodder production is likely to expand in the
next few years.

ICIPE has its major focus in insect science. 1ts headquarters is in
Nairobi, and its work is supported by an international consortium of
donors. ICIPE undertakes some basic research on a number of insects of
agricultural and medical importance; all are of significance to Kenya.
The ultimate objective of ICIPE is to provide essential scientific
information into the pest management systems for these pests and medical
vectors. ICIPE's major strategy in building research capacity throughout
Rfrica is expressed through its training program, which began in 1972,
This has involved about 261 man years of training, and 70 to 80 percent
of those trained have been Kenyans. The training program covers areas of
graduate reseach, postdoctoral, technical, specialized groups ({(e.g. pest
vector/management), and international study workshops and seminars.
Collaboraticn is maintained with KARI, the Ministries of Agriculture and
Livestock Development, University of Nairobi, and the IARCs. Programs
such as studies on the basis of resistance to ingect pests and on
termites in semi-arid areas are of special significance to complementary
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work in IARCs and the national programs. The ¢training program is
supported by only 4 to 5 percent of ICIPE's core huaget, but agencies
such as SIDA, WHO, UNDP, UNEP, among others, supplement training
activities in areas of special interest and relevance. ICIPE plans to
expand in the area of high-level scientific training anl is proposing to
introduce an intecnational postgraduate course in insect science in
collaboration with some universities in Africa soon. 1CIPE should be
able to make a major contribution to the training of Kenyans for research
officer posts, as well &s for the positions in some areas of technical
and support services. The ICIPE facility is a Kenya-based resource of
international standard capable of contributing to strengthening research
and training in insect science in Kenya in the years ahead.

The international agricultural research and other centers discussed
above are collectively making important impacts in strengthenino Kenya's
agricultural research system. They collaborate with many agencies of
research in the public and private sectors and relate some aspects of
their research work to Kenya's problems. It is important that the
relevant parts of Kenya's agricultural research system should maintain
interaction with these centsrs and draw on their resources of materials
and knowledge in organizing their research and other intellectual
activities. Although the area of direct involvement of international
centers in national research programs will remain an area of possible
disagreement for a long time to come, it is beneficial for the national
progran not to allow differences of opinion anJd/or approaches to affect
their . effective utilization of what iz ucelevant to their own program.
Because of its good linkages with other eastern and central African
countrigs, Kenya should accept a l.adership role as a choice reyional
center for research in crop and livestock improvement that may be of
benefit to the other countries in the sub-region. A strong national
agricultural research system would ensure that maximum advantage is taken
of this leadership role in deriving benefit for the relevant components
of national agricultural research. The JARCs would benefit from early
involvement of the national scientists in the planning phases of their
research work carried out locally. This variety and range of
international programs and agency activities in Kenya should, in the
opinion of the team, be of great benefit to a unified, comprehensive
national research organization and a unified national research plan.
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CHAPTER 9
PUTURE OF AGRICULTURAL RESEARCH: ANALYSES, COM:LUSIONS AND RECOMMENDATIONS

9.1 Structure, Organization and Management

MAgricultural research in Kenya has evolved over many years. A
variety of government and non-government organizations and agencies are
involved now. The major ones include the Scientific Research Division of
the Ministry of Agriculture (SRD), the Kenya Agricultural Research Insti-
tute (KARI), the Veterinary Research Department of the Ministry of Live-
stock Development, the Kenya Trypanosomiasis Research TInstitute (KETRI),
the Tea and Coffee Research Foundations, and a number of parastatals such
as the National Irrigation Board and the Agricultural Development Corpor-
ation (ADC). In addition, some relevant agricultural research is under-
taken in the University of Nairobi faculties of agriculture, veterinary
medicine and science, and in the programs of some IARCs that have
regional or national cooperative programs in Kenya. The situation in
June/July 1981 is summarized in Figure 5. There is not yet an effective
mechanism for coordinating and controlling the spread of
gover nment-f inanced agricultural research to ensure efficient utilization
of resources and to avoid duplication of effort. ASARC promises to
fulfill this function with respect to advice on strategy and programs for
agricultural research.

Kenya is heavily dependent on agriculture for economic and social
prosperity. The agricultural sector has performed well in the first 15
years since independence. It is now under pressure to provide adequate
food and improved nutrition for a population which is growing at an
annual rate of about 4 percent, to generate more income locally and for
adequate amounts of foreign exchange from exports, and to provide
increased camployment for a steadily growing work force. Several
documents and reports demonstrate how difficult it will be to keep the
rate of food production ahead of population incr .ase, especially as many
of the e-sier options for increasing production have already been used in
the las-. decade. The Sessional Paper No. 4 of 1981, on National Food
Policy. ~.firztheor  highlichte _thio nrablep. and.. cihggeste,  measures (oL
alleviating some of the difficulties. It is clear that future incrcases
will have to come from both intensive and extensive utilization of the
already limited resources, from further technological improvements in
production techniques, and from the development of appropriate
technologies for the utilization of medium-and marginal-potential areas
of production. Similarly, the terms of trade are not consistently
favorable for export crops, and progress must be made to cut costs of
production further by improving productivity and the efficiency of
production. Agricultural research has a vital role to play in this
process, especially in relation to the small-farmer production systems
and the ecological zones into which production must expand. It has been
pointed out earlier (Chapter 4) that this will require a greater effort
in research activity within the country, since fewer problems can now be
dealt with by direct use of world knowledge than there was in the case of
adapting technologies to large-farm agriculture in the high-potential
areas. Resources for research are limited, and it is imperative that the
best advantage be taken to organize and manage available resources to
address the key issues.

In its visits, the team found an extensive research system that had
developed to meet successfully a variety of demands over che Yyears.
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Those in the system were actively considering how to adapt to meet the
demands of the future for more attention to small-farmer production
gystems and production in the drier areas. There has been a great deal
of constructive thought, discussion, and action on a revised structure
for agricultural research, spurred by the need to incorporate into the
national system the former EAC research organizations. However, the
major constraints to research efficiency and progress, emphasized by
research stations personnel, were mainly operational; a severe shortage
of trained staff, the frequent transfer of staff and the difficulty of
retaining competent staff, and the problems raised by delays in
procurement of research supplies and equipment (which often lead to
frustrated scientists missing whole growing seasons for experiments).

The team also examined the organization, execution, and management of
research through contacts, visits, and discussion at several institutions
and stations. It sought to identify further the specific constraints
that reduce research efficiency and output ard to consider remedies and
suggestions for ameliorating or removing these constraints. These
further investigations confirmed the need for improvement in the
structure, organization, and management of research, training of
manpower, procurement procedures and financial administration, research
planning and coordination, <¢esearch environment, and the components of
research activities, Improvement in the structure, organization and
management of the agricultural research system was considered fundamental
to the overall improvement in the performance, responsiveness and
productivity of research. The resolution of this problem will go a long
way in facilitating the resolution of the other specific problems ard
general constraints encountered or identified.

The team was convinced that the first and most important contribution
to improving the service is for unification of the national agricultural
research activities, which are now scattered in a number of publicly
funded departments, agencies, and institutions, into a single service
with its own management body but closely associated with the relevant
operational ministries, The creation of such a functional,
semi-autonomous, comprehensive, and cohesive organization -- charged with
the responsibility for the planning, execution, and supervision of a
coordinated, national agricultural research program -~ was initiated in
the Science and Technology Act (as amended in 1979), Chapter 250 of the
Laws of Kenya, and in the establishment of the Kenya Agricultural
Research Institute (KARI), as "a body corporate with perpetual succession
and a common seal,” with the functions to carry out research in the
fields of agriculture, veterinary sciences and forestry, as well as do
dther things as specified in Section 14 (a)~(f) of that law (Annex 8) and
in the »2gricultural Sciences Advisory Research Committee {ASARC®
established to plan and advise on agricultural research priorities. The
team considers this a wise and appropriate action and recomnends that
urgent steps be taken to complete the actions, initiated by this law,
Furthermore, the Development Plan (1979-1983) 3Section 6.89 provided for
"combining the research services of the Ministries of Agriculture
(including the Ministry of L!vestock Development which then was a part of
Mriculture), and the Ministry of Environment and Natural Resources with
the agricultural research services of the former Sast African Community -
EAAFPRO and EAVRO (now KARI) - to form a new comprehensive agricultural
research organization". The team considers this step as the logical
evolution of a national agricultural research system from the disparate
and diffuse agricultural research programs now spread over a number of
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departments, agencies, and institutions. The team therefore stronmgly
recommends the creation of such a comprehensive organization with a
unified agricultural research service as fundamental to the strengthening
of the national agricultural research system, For the purpose of
legislative and administrative convenience the team proposes that the
designation KENYA AGRICULTURAL RESEARCH INSTITUTE (KARI) be retained for
the comprehensive organization. if, however, because of past association
or identification with EAAFRO/EAVRO, Muguga, or for other reasons, the
designation KARI is unacceptable, the team suggests the adoption of the
designation KENYA AGRICULTURAL RESEARCH ORGANIZATION (KARO). The team
emphasizes that the situation should not be seen or interpreted as that
of the present KARI (which in effect is still a remnant of the old EAAFRO
and EAVRO) taking wvver all the research functions, stations, and
responsibilities of tu> ministries; rather, it should be a mutually
agreed amalgamation of ajricultural research functions, programs, and
projects under the comprehensive research organization (new KARI or KARO)
with all parties +to the integration playing significant parts in
determining the focus, orientation, and priorities for national
agricultural research.

The team found that the functions defined in the law for the Kenya
AMricultural Research Institute are adequately comprehensive and that the
provision for a competent semi-autonomous Board of Management, with
well-defined responsibilitles, provides sufficient guarantee for the
efficient services, flexibility, relevance, and scientific quality
expected of such an organization. The team observed :1at the board had
been reluctantly compelled to interpret the functions or XARI :in a narrow
sense prior to the fuli realization of the concepts and responsibilities
of KARI as envisaged in the law. The team is of the opinion that this
interpretation of limiting KARI to residual EAC research activities and a
regional research function 1 ¢ the Central Province is inappropriate and
a retrograde step (see ._ection on KARI),. The completion of the
consolidation of KARI (-t KARO) into a unified comprehensive research
organization should remove this constraint and enable the new
organization to develop and function responsively as the core of the
nationul agricul-ural research system.

The.team recognized the need for the new KARI {(or KARO) to have close
collaboration and interaction with the responsible Ministry of
Agriculture and the Ministry of Livestock Development, as well as other
participating ministries. The team therefore recomrmends that the
directorate of the reorganized and consolidated research system should
maintain close liaison with the ministries through a system of research
+{aison- -scientists ac— shown in Figure 1, . The-- new comprehensive.
organization should, among other things:

" be a semi-autonomous institution responsible for all
agricul cural research activities to provide information for the
improvement of development and should assume responsibility for
the operation of all agricultural, 1livestock, and forestry
research stations;

* serve equally the needs of the Ministries of Agriculture and
Livestock Development and the development departments of the
participating ministries and collaborate in research activities
with all relevant ministries, being ready to respond rapidly to
any emergency situation;

" .collaborate with different research organizations under the
coordination of ASARC and the NCST
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* establish and maintain a scientif!- research scheme of service
that will provide appropriate terms and promotional prospects
for staff based on research output and productivity)

" participate fully in major discussions on relevant agricultural
development policies and strategies.

Part of the reservations expressed in the past has been the fear that
auch a semi-autonomous, comprehensive research organization might be
remote and unresponsive to the urgent development needs, aspirations, and
programs of the ministries. The team believes that at this initial
stage, it is preferabl: not to identify the new organization with the
Muguga station, or wit! any national research station. This would enable
its central role ' the planning, execution, management, and supervision
of agricultural r search to emerge and be developed with salutary effects
on the effectireness, responsiveness, and the productivity of the
research system. The team valued the opportunities to discuss these
findings, conclusions, and rocommendations with the Ministers and other
authorities of the Ministries of MAgriculture and Livestock Develcpment
towards the end of the mission.

The principal sectors in the agricultural research services are
agriculture, livestock, and forestry. Traditionally there has been a
further disciplinary separation in livestock into veterinary and animal
production research. The team considers that, while continuing emphasis
must be laid on the need for an integrzted approach to an agricultural
system incorporating all three aspects (as the farmer often does), the
first logical division should have been into the above three sectors;
disniplinary subiivisions should have come lower in the structure.
Ideally, animal production and veterinary research should be combined
into livestock research in both the unified research organization and the
Ministry of Livestock Deve.iopment. The benefits of achieving integration
in animal production by combining these divisions are immense and should
be explored in the evolution of the recommended comprehensive research
organization.

Two new departments of the comprehensivc research organization are
recommended to strengthen the socio-economic and statistics inputs and
the research/extension/farmer linkages. The team noted the recent trends
in the introduction of socio-economic inputs into the identification of
research problems and the planning, execution and evaluation of research
projects. However. only few of the research stations have begun to
implement this trend, due apparently to a shortage of trained
agricultuzal economists. The team recognizes this need as crucial to the
succzes and relevance of the research system and recommends the creation
of a Department of Socio-~Economics and Statistics at the directorate, as
well as the strengthening of socio-economic inputs in the research work
at all national and regional research stations. The details of the
rationale for the recommended creation of the department follow.

9.2 Department of Socio-Economics and Statistics

The purpose of all agricultural research is to promote economic
development and, in other ways, to improve the welfare of the
population. There has been an increasing appreciation of the need for
economic research to be integrated with or to parallel that in the
agricultural/natural sciences and engineering. such approaches are
needed to identify more accurately researchable problems and to test and
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interpret findings applicable to sumall farms. Socio~economic research is
needed at successively more aggregative or macro levels as a basis for
improving policies and the performance o! rural institutions, so that
socio-economic environment may becone m re conducive to improved
per formance by small farmers.

Various kinds and intensities of research ere needed if ministries
are to manage resources effectively for the sectors for which they have
responsibility. A number of specific research areas are identified below
with some indication of their content. It is proposed that these
research activities be grouped in a separate entity of the comprehensive
national agricultural research organization. This entity would be at par
organizaticnally with the other departments and should be able to serve
the research institute, the Ministries of Agriculture and Livestock
Development and other ministries and, through publication, the general
public. The entity could be called the Department of Socio-Economics and
Statistics. :

The variety of research activities required could be grouped in
several ways, influenced by the combination of talents possessed by the
personnel assembled. A poss.ble grouping, which may be formally assigned
to organizational units or merely allocated to individual staff within
one unit at the outset, is the following;

a. Production economics and farming systems
This unit is to be concerned with the study of systems employed by

small farmers, systems which are complex and require
multidisciplinary efforts to gain a reasonable understanding of
them. This means shoulder-to-shoulder efforts by economists,

anthropologists, and several disciplines of agricultural sciences in
the initial problem diagnozis; design of short-term or in-depth
gocio-economic studies; test: of new technologies for suitability
with farmers' values and, if neccssary, repetition of part of the
sequence to fit the technologies morc agpropriately to farmers' needs.

b. Pood supplies, demand, and consumption
This unit would assemble and conatant)y update comprehensive data on
food supplies and their utilization. It would conduct studies of
factors influencing demand and consumption of food as a basis for
guiding policy makcrs on domestic production or imports. The unit's
work would also involve nutrition and the influence policy changes
may have on the populations' nutritional well-being.

c. Export commodities and foreign trade
This unit would conduct research on and keep abreast of international
developments affecting demand and sales prospects for Kenya's
agricultural export commodities and on imports of both food and
agricultural producers' goods. The international export commodity
economies would be studied closely in collaboration with production
economists and marketing/pricing specialists to give guidance which

. would help assure optimum performance and growth.

d. Marketing, credit, and transportation
Constraints in these areas contribute to the current national food
problem. Research could help policy makers and administrators plan
courses of action to improve the environment in which farmers
operate. Assuming results are effectively utilized, investment in
regearch on this area would probably have a higher pay off than any
other investment in agriculture.

e. Price and income analyses
Under controlled or reasonably free economies, price policies have
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pervasive effects on producers, consumers, investors, and others.
Research on these effects is needed as a basis for policy making and
for projecting changes in production, consumption, storage, and
foreign trade.
f. Statistics

Accurate and comprehensive statistics are the basis for a wide
variety of useful information for research management. In concert
with other expertise in the department, this unit should establish
priorities for data collection. Collaboration with the Central
Bureau of Statistics may accelerate efiforts to enlarge and improve
reporting activities on cropping areas, vields, total production and
farmers' sales, farmgate prices, and wholesale and retail levels.
Orderly reporting on marketing board operations, market receipts and
storage also would be desirable. The unit would become the central
depository for official time series on subjects to guide research and
policy formulation.

The department could also contribute . to the preservation of
statistical series and other records, publications, and reports.

9.3 Department of Aricultural Extension Research Liaison and
Communication

A second department is proposed in strengthening the structure and
organization of the comprehensive research organization -- especially in
the areas of research/extension/farmer linkages and communication flow
within the research system: a Department of Agqricultural Extension
Research Liaison and Communication (Fig. 1}. Such a department is
considered an important input in strengthening agricultural research
delivery and feedback systems.

The team observed during the visits to the research stations that
many of the research staff knew little of the activities of other
res~-:ch stations in Kenya or elsewhere in the world -- even in their own
fiedd of interest. They expressed appreciation for the contents' pages
and reprint service for scientific periodicals provided from the library
at Muguga. Staff at all of the research stations admitted that linkages
between the research scientists and the extension services were not as
good as they should be.

The main objective of research is to provide information to a wide
range of users. The efficiency of a scientist in a ressarch station in
Kenya is partly dependent on information reaching him from all over the
world of agricultural research, as well as from scientists, farmers and
producers in Kenya.  He should be equally diligent in spreading and
utilizing this new information and conclusions as efficiently as
possible. Communication has "ecome a science in itself., As it is at the
core of the administration and management of an efficient and productive
regsearch system, it deserves to be given a special role in the national
agricultural research system and service. Extra funds should be sought
to achieve the better cormunication essential for the system. A smooth
transfer of information between research and extension and farmers -- and
within the research system itself -- is an essential complement to the
organization and management structure recommended in this chapter.

Rec~nizing this need for effective communications, the team
recommends that a special Department of Agricultural Extension - Research
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Liaison and Communication be established within the comprehensive
organization. The department would be responsible for communication of
relevant information (a) within the research system, (b) between the
research system, the extension services, and other user organizations,
and (3) for feedback of problems from users to guide research. It is
recomsended that the present documentation service at KARI, the National
Agricultural Information Center and the Kenya Agricultural Documertation
Center (KADOC) in the Ministry of Agriculture be combined to form the
nucleus of such a department. The new department should be strengthened,
possibly through technical assistance, to fulfill the new role of
communication, information, and training.

9.4 Determination of Agricultural Research Priorities

As indicated in Chapter 4, Organization of Agricultural Research’™ in
Kenya, the responsibilities for the determination of agricultural
research programs and priorities are shared by a number of bodies in
Kenya's present national scientific research system. These include the
Ministries of Agriculture and Livestock Development (whose research and
planning divisions are involved in the overall planning of research ard
development) , and such organizations as the NCST, ASARC, and KARI -- with
their committees and sub-committees. The NCST is involved through its
advisory role in national science and technology policy, including
policies in agricultural research, and both ASARC and KARI have specific
roles in the planning and setting of priorities according to the Science
and Technology Act which created both organizations.

The Ministries of Agriculture and Livestock Development provide the
major resources for agricultural research. It is in their interest, and
in the overall interest of the contribution of agricultural research to
development, that their programs reflect national priorities in
production. The mini{stries are structured to provide a general policy
framework for agricultural research by indicating and translating
government policies into general programs and priorities. The major
instrument of the ministries for the determination of agricultural
research priorities, especially in the case of competing claims on the
resources for research, is the ASARC. ASARC is expected to advise the
ministries on:

!a) the details of the research programs and projects required to
implement the research priorities arising froin the national.”
science policy:

(b) the concomitant budget requirements of these programs and
projects;

(c) the coordination of research; and

(d) the application of research results.

Functions outlined in Part 1II, Section 9 of the Science and Technology
Act make ASARC a crucial committee in the determination of national
agricultural research programs, priorities, and resources allocation.
ASARC is relatively new, and its first annual report shows that it is
just beginning to grapple with the problems concerning its functions. It
is establishing a data base on which it can base advice to the
agricultural research organizations.

The present system of program and priority determination appears to
be largely ad hoc. The team saw no evidence of formal jprogram planring
for research at the headquarters. The stction directorn are encouraged
to develop and carry out their research projects following the general
guidelines of crop and livestock development policies and with the
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assistance of program advisory committees. The young and often
inexparienced staff of several of the research stations cannot be
expected to translate these policies into sound, relevant research
programs and to decide on priorities necessary to achieve the national
goals of agriculturzl production. In many cases, therefore, the programs
prepared by stations reflect only the assumed capability of staff and
existing resources; they do not always show evidence of reorientation or
focus in relation to national priorities, even when priorities are
clear. The subsequent allocation of resources to stations do not
therefore reflect the priority status assigned to programs. The tendency
has been to utilize allocated resources to maintain ~xisting programs
rather than to make some of them more productive or to initiate new ones
in the areas of national needs.

A number of committees play advisory roles to the research stations
in the articulation of research proyrams. These include the Provincial
(Mricultural) Research Advisory Committee (PARAC or PRAC), the Project
Advisory Committee, specialist committees (commodity or discipline), and
various ad hoc committees. While the inputs of these committees are
considered valuable, there is no evidence that their views are well
coordinated and taken fully into consideration at the level of approval
of resources for the specific research programs.

In view of these antecedents, the team recommends that the
determination of research program and priorities be based on wide
consultations involving farmers, policy makers, research scientists, and
senior research managers in the unified, comprehensive research system.
Such consultations should make use of established committees. All should
be reformed and provided with guidance to fit into a pattern that would
make them useful advisory instruments to both ASARC and the unified,
comprehensive research organization. They should convene regular
national seminars on specific issues of major emphasis in research and
review research plans and programs. Such seminars and reviews should
involve senior scientists from within the rational research organization,
the ministries, the extension services, farmers, the universities and
other national and international research and user organizations. The
deliberations of such seminars and reviews, in brief forms, should be
available to ASARC and other boards and government bodies involved in
research policies and programming.

Both ASARC and the wunified, comprehensive national research
organization will play major roles in translating national research
policies into programs and priorities under the guidance of their boards
of management and expert committees. They will be required to make
strong inputs into the articulation of research programs and the
assignment of priorities. ASARC will need to consider ard coordinate all
research programs ard projects forwmasly -.. the light of the national
science policy, development plan objectives, strategies and goals, policy
documents of the relevant ministries, =nd resources availeble. Because
of this monitoring and coordinating role, ASARC would also be in a
position to advise on the continuation of programs and on concentrations
of resources to achieve the national objectives of research. Even these
roles will be expected to be exercised in consultation and collaboration
witli the comprehensive national agricultural research organization and
the NCST.
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The team recommends that the system of Program Planning and Budgeting
(PPBS) be adopted as a policy for all approved research programs. Some
technical assistance may be needed to train and assist in the
introduction of the system. The system should make it possible to assess
the utilization of resources in terms of research priorities an? to
ensure adequate resources first to programs of high priority when there
is a -shortage of resources. PPBS is useful to evaluate the performance
and impact of specific programs in relation to the resources allocated to
them and in relation to stated national goals. The stations should be
encouraged to adopt the system for their projects.

As a follow-up to priorities setting and program planning for the
overall and station research activities, the team suggests that detailed
program olanning should be adopted at each research station. This should
involve a roview of the experimental (crops and animals) programs between
major seasons and close interaction between the directorate staff, the
provincial and regional extension and research staff, and the research
st.tion staff, The objective of these reviews would be to maximize the
use of limited manpower resources in priority programs and to facilitate
any desirable uniformity in experimental design and results evaluation.

9.5 Criteria and Procedures for Determining Research Priorities

Numerous studies have shown that returns to investment in
agricultural research are higher than most alternative development
investments, assuming the research is properly focused, is efficiently
conducted, and the results are utilized. The key words are “properly
focused.”

Leaders in every country aspire to general economic and social
development. Location-specific research must play a part in the
development process, but development itself is multi-faceted. To achieve
overall development, it becomes necessary at some stage to reduce the
relative proportion of resources utilized to procure food. Only in this
way can resources be released to produce non-food goods and services or
food for export sales. The country must develop relatively more
purchasing power to procure non-food goods and services. Other usual
objectives of development are to generate employment, broaden access to
physical assets and other productive powers, and promote improved
distribution of incomes, and improved levels of nutrition.

Research priorities must recognize the realities of the present stage
of the development process and the time horizon over which results will
be most applicable. The pressing need in Kenya at the moment is
increasing food production for a rapidly growing total population
(especially urban population). Kenya has limited comparative advantages
in non-fcod lines that could earn foreign exchange to purchase food.

The farmer, the scientist, and the planner are key participants in
identifying research problems. Any good scientist will be faced with far
more important research problems than he can possibly address. The
challenge is to ensure that his priorities are right and the projects are
likely to have the highest payoff. There is no set formula for the
planning bodies or the scientist to adopt. The following questions are
important guides:

(a) To whom is the problem important?

(b) To how many is the problem important?
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{c) Who would be the users of results -- e.g., policy makers, other
resesarchers, farmers?

(d) How much benefit will the clientele receive if the problem is
solved?

{e) What is the likelihood that the research will contribute to a
gsolution of the problem and in what time frame?

(£) Are the research tools at hand?

(g) What are the expected costs in moiiey and timé?

(h) why is the proposed area superior to some alternatives that
might be undertaken with the same resources?

(i) what are the expected costs of implementing results?

{j) When would benefits begin to be realized and what would be their
magnitudes?

Proposals from all scientists within a system 'sually give the
integrated system a basis for setting priorities. This is cften an
insufficient basis if the staffs do not encompass all areas. In Kenya,
for example, the need to economize on means of obtaining. essential
quantities of nutrients is shifiing more to reliance on direct human
consumption of crops. While both crop and livestock regearchers would be
able to contribute inputs to the rationale for allocating research
regources between these two broad sectors, insights from detached and
objective sources outside the immediate system would probably be
important.

A clear articulation of the agricultural system and appropriate
sub-systems aids the task of deciding priorities. This can be handled by
simple diagrammatic models or by relatively sophisticated simulation
models, some of which already exist for Kenya but are not being used.
Cverall models, coupled with sub-sector diagnosis, can help in
identifying researchable problems. These can range from the simplest
farming system to the complex sector servicing small farmers. Research
on both can move ahead concurrently to permit small farmers to realize
their full potential even with present technology. (An example can be
cited in maize production in Kenya. Benefits of hybrid maize development
of two decades ago are stlill not fully realized, largely because of
ineffectiveness in the network of research and services to small
farmers. These encompass provision of material inputs, research
information, credit in many cases, and product pricing, marketing, and
storage.) Through an aggregate systems model, results from a pilot area
could be projected to a national basis.

At the small farm level, there is need for multidisciplinary applied
research to identify constraints to farmers' adoption of improved
technology and cultural practices. Without insights on these, the
criteria enumerated above cannot be meaningfully answered.

9.6 Funding of Agricultural Research

Gover nment-planned expenditure on research conducted in
government-owned institutes and departments can, in some instances, be
derived directly from the development plan. However, in most cases,
research budgets are consolidated in the budgetary provisions of the
technical departments of government ministries. In spite of what appear
to be considerable resources devoted to agricultural research
{approximately K€ 8 million in 1979-80 -~ Annex 12), the budgetary
procedures have not been modified to indicate clearly the planned and
actual expenditures on agricultural research as distinct from
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development., Research projects funded through the development budget,
however, are shown as special entities. The team feels that the
budgetingy procedures should be modified to indicate clearly what the
regearch budget is.

The team was able to deduce the plan period budgetary provisions in
veterinary, range, animal production, crops and the joint research
services (Muguga Station). These data were obtained fror the final
version of the draft development plan submitted prior to the publication
of the Fourth Development Plan. See Annex 13.

Annex 14 indicates the trend in expenditure in agricultural research
in the Ministries of Agriculture and Livestock Development; actual
expenditures are shown for the fiscal years 1977-78 to 1980-81. These
figures also indicate that the actual annual budgetary provisions are in
line with the projections made during the formulation of the Fourth
Development Plan. During the first part of the four-year period where
actual expenditure is discernible, the research budget has grown at a
satisfactory annual rate at current prices. (Nevertheless, it was felt
that introduction of program budgeting as recommended would facilitate
efficient utilization of funds on priority programs and projects.)

The projected research budget for forestry was not discernible in the
development plan since it 1is completely incorporated within the
operational budjet of th.o Forestry Department. The expenditure indicated
in the development budget for one project, the Marginal Lands Research,
is an estimated K& 396,000 over the five-year plan period. Forestry
development programs for the period are projected to cost K& 47,830,000,
The share of research in the development budget appears to be 0.82
percent, but to this must be added the funding for forestry research
through the Forestry Research Department of KARI and special projects at
the University of Nairobi.

Research establishments supported by the industry through annual
levies do not have forward budgets. There is no fixed percentage for
research from these levies. Funds available for research therefore
depend to a certain extent on the monetary value of the marketed
commodity. When the output or value of the commodity falls, the research
budget is reduced. Furthermore, there are no mechanisms for responding
quickly to the needs for raising funds ‘to solve problems of an emergency
~ature, such as was the case with the coffee berry disease.

The team is of the opinion that } :-term budgetary requirements for
industry-supported research establis. 1its should be projected over
periods coinciding with deveiopment plans. This procedure would
facilitate better planning and wutilization of research resources
according to program priorities.

Donor support to agricultural research has been about KE 1.2 million
per annum over the last 16 years. A considerable proportion of these
funds go to meet the personnel costs of expatriates. A large proportion
supports specialist services in development programs. Only small amounts
are expended directly on agricultural research.

The government 1980-81 and 1981-82 budgetary supports of KE 4.6
million and K€ 6.0 million (recurrent and development respectively) for
crops, and K€ 2.2 million and K& 2.9 million for livestock (including
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substantial research components) indicate increasing support to research
at t* .8 crucial time (Annex 15).

During the team's visits to research establishments in Kenya, it was
repeatedly stated that externally assisted projects have a heavy demand
on counterpart funds and personnel. In order to meet obligations enteved
into with donor agencies, resources intended for important national
programs “zve oftsn been diverted or re-allocated to aid projects, some
of different orders of priority. It would seem desirable that assistance
project funds be made to fit into the approved priority programs: both
ASBARC and the new comprehensive research organization should be able to
assure this.

Under Kenya's present economic circumstances, it is the view of the
team that foreign donors should: increase their assistance to Kenya,
making assistance flexible to ¢over such complementary items as training,
construction of laboratories, supply of scientific and operating
equipment, vehicles, and some running costa.

9.7 Trcining for Agricultural Research

One of the major, and perhaps the most important, constraints in
achieving greater efficiency and impact in agricultural research in Kenya
is lack of adequately trained manpower. The shortage of manpower appears
to ramge from the level of organization and management to that of
execution of research projects and experiments in the field. Although
Kenya has invested substantially in overseas training for agricultural
research personnel in the last two decades —-- and the University of
Nairobi has made some impact in post-graduate training in recent years --
the country is far from achieving adequate manpower provision for
agricultural research. The agricultural  research system requires
agricultural scientists who are well-trained in their own disciplines,
who are sensitive to the wider technical, environmental, and
siocio-economic implications of research, and who could offer leadership
in the articulation and execution of research programs.

The present situation is due in part to the inability of the research
service to attract and retain staff. This factor, which stems
principally from an unsuitable scheme of service, is discussed in the
section on "Environment for Agricultural Research.” A USAID report of
September 1977 documented the los3 of more than 58 research scientists,
including 2 holders of the PhD degree, 23 MSc, 32 BSc, 1 BVSc and 4BSc
with advanced diplomas, from a list compiled by the SRD three years
earlier. It noted the disproportionately large number of young
graduates, who lack research training and experience, in relation to the
small number of excellen: well-trained and dedicated research staff. A
50 percent turnover rate of staff at the NARS Kitale was given as a major
cause of instability of majze research programs. Levels of recruitment
are considerably below projected requirements due to training limitations
and competition with the comrercial sector for trained research
acientists. This situation was in evidence during the present mission.

It is strongly suspected that the service has tended to lose many of
its better professionals because of low grading and the associated
salaries and conditions of service. The previous conclusion that the SRD
has been used as a training ground for young graduates who then seek jobs
elsewhere seems justified. Training is not the only solution to this
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apparently intractable problem. Recommendations on t(raining must be
considered along with improvement of the general and specific environment
of research if thr agricultural research service is to attract and retain
suitably trained research scientists.

The details of the present research manpower situation are given in
Annex 10. Out of a total of 390 research scientists engaged, less than
15 percent have post-graduate or research-oriented training and qualifi-
cations that would fit them-into the research and develcpment functions
to be performed. The team concluded from this and from other information
that substantial efforts have to be made, and assistance sought, to em-
bark on a massive and progressive training program over the next 10 years
in various fields. A training program should be embarked upon immediate-
ly, with the mobilization of internal and external resources to expand
higher level training at the University of Nairobi and assistance
resources for other higher level specialized training overseas. The team
did not define or assess the precise extent of training needs in relation
to priority areas of research. It recomrends that a study of specific
manpower requirements and training needs be undertaken immediately, &2d a
phased training program be worked out and embarked upon during 1982, The
team feels that, in order to avoid the loss of valuable ’ime, a minimum
of 35 to 40 fellowships per year be tentatively sought a..1 provided for
in various fields during the next 5 years, starting with 1982,

The fields in which there appear to be the most acute shortage of
research personnel are animal production, plant breeding, farming systems
agronomy, agricultural economics, forestry, weed science, and science
technology (equipment repairs and maintenance).

The team recommends the strengthening of the post-graduate programs
in the faculties of agriculture and veterinary medicine, and relevant
scientific disciplines in the faculty of science at the University of
Nairobi. Special efforts should be made to implement the establishment
of a joint Postgraduate School of Agriculture and Veterinary Medicine.

The team observed an acute shortage of animal productiun research
personnel in the entire system. Few of the agricultural graduates have
specialized in animal production despite the obvious need for animal
production research and development. The team was informed of a proposal
to introduce a BSc program in animal production with an intake of 50
students per year. Such a program would require staff development
programs for both faculties, an improvement in the staffing situation,
and substantial external support.

The team noted with satisfaction the expansion of the training facil-
ities for agricultural research support staff at the diplomate level at
Egerton College. It recommends that these efforts be further pursued and
strengthened to provide adequate numbers of this essential manpower for
Kenya's agricultural research and development. The team further recom-
mends the expansion and strengthening of training facilities for the
agricultural research support staff at the agricultural institutes at
Embu and Bukura and at the animal health and industry training institutes
(AHITI). The team recommends further that the implementation of addi-
tional training institutes proposed. e.g., the Coast Agricultural
Institute, be accorded greater priority and that relevant programs for
the training of research support staff in the polytechnics and college of
technology be strengthened.
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The nesd for training in nearly all lines of research in agriculture,
livestock, and forestry is so massive that all avenues for personnel
development should be utilized. The following are suggested in the
presant context. These are not necessarily in order of importance and
may be furzther updated by the proposed feasibility study.

(¢) On-the-job training.

(b) In-service training.

(c) Non-degree training leaves {(ma. nly in IARCs and other relevant

overseas institutions). . .

(d) Some degree of specialized training in the BSc programs.

(e) Expansion of first degree training (BSc) in Kenya.

(£) Expansion of MSc training in Kenya and overseas.

(g) Expansion of PhD training locally and overseas.

(h) Expansion of intermediate-level training.

(i) Introduction and development of rezearch management training.
Thess avenues are applicable in all fields of agricultural research and
should be pucsued concurrently.

Training needs in forestry are alec substantial. A department of
forestry establ’hed in 1977-78 at the University of Nairobi initiated
training with 16 students. It more recently restructured its program to
provide professionals with training relevant to Kenyan conditions,
including training in wildlife manajement. The number of trainees in the
three-year program for 1981-82 is expected to be 60 for torestry and 15
for wildlife management. This will increase to 75 and 30 (intakes of 25
and 10) in 1983-84. (A recent FAO study of manpower redquirements
estimated current neeis of 102 professionals and 487 t~chnicians, not
accounting for the massive Rural Afforestation Scheme and the development
of the research sector.) Forestry approaches in the seni-arid azeas
emphasize the urgent need for both professional and technical level
training far in excess of tue present training resources. Frofessional
manpower requicements for the entire forestry sector, includingy research
for the period 1981 - 1990, are presented in Annex 17. They emphasize
the need for support for both undergraduate and post-graduate development
and expansion. The team notes that some support is already available to
the universities through the World Bank Faculty of Agriculture
Development Program and through Finnish aid. These assictance sources
require considerable strengthening in the next five years.

All technical-level training certificate and diploma in forestry
presently takes place at the forestry training school, Londiani. The
school cannot meet the demands for technical manpower for the forestry
service, wi.a the development of rural afforestation, and semi-arid land
schemes. The team recommends the re-introduction of the diploma in
forestry at Egerton College (the diploma was discontinued in 1968). The
team strongly supports the proposal to reactivate and strengthen the
Nakuru technical training program in forest industries, wood technoloyy,
efficient use of fuel wood, charcoal production, and saw milling; it
rocommends thls as & priority training ‘activity meriting bilateral or
multilateral support. Annex 18 summarizes the forestry research needs
for developing countries, most of which apply to Kenya.

The agricultural research system needs experienced staff who are
trained in Research Management to provide leadership in the divisions,
departments, and programs of the proposed comprehensive oxganization and
in the natjnal and regional research stations. The team recommends that
assistance should be sought to train about five senior scientists a year
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in research management over the next five years. Arrangements should be
made for in-service training courses of shorter duration for other
directors and officers~in-ch/.rge of research stations. The team noted
and fully endorses the current proposals by NCST to initiate some
in-country training in research management in collaborasiion with IDRC.
Such a program would benefit Kenya and some of the neighboring countries
with similar needs for training in research management. Training s also
required for technicians and techrologists in repair and maintenance of
scientific equipment. Such training will call for assistance from
developed country suppliers of equipment and should feature practical
training and exposure in use, maintenance, fabrication, and repairs of
equipment in scientific institutions. The team recommends that quotas of
fellowships should be negotiated in this special area with the United
Kingdom, United States, Federal Republic of Germany, and Japan, as the
major suppliers of scientific equipment, with the possibility of
supplementary trainirg in other countries as required.

The team considers tiLaining as the most important input in
strengthening Kenya's navional agricultural research system. A planned
program of consistent training over ~he next 5 to 10 years should remove
this most important constraint to the planning, execution, and transfer
of agricultural research. It should strengthen the national research
capability for generation, adaptation, and -adoption of improved
technologies for increased agricultural production.

9.8 Environment for Agricultural Research

Investments in the training of agricultural research personnel, the
establishment and equipping of research institutions, and in facilities
themselves do not guarantee an effective research system. More than the
basic facilities are important in ensuring that qualified rcsearch staff
are attracted, retoined, and made productive in a national agricultural
research system. .

It has been estimated that the average length of employment in the
research division of the Ministry of Agriculture hac been 2 1/2 years for
Kenyan persorinel and 3 1/2 years for expatriates. Of 78 members of staff
at BSc or higher training in service in 1969, six remained in the system
by mid-198l1. Losses have been to other units of goverr-ent, universities
or colleges, and the private svctor., Of 188 members of staff in 1974, S8
had resigned by 1977. By mid-1981, the research divisions of agricultuie
and livestock development had a service staff of about 390 -~ 341 had BSc
degrees;, about 41 had MSc degrees, and 8 had the PhD. These numbers are
deployed among more than 40 research stations and sub-stations throughout
the country. Twenty-one stations have five or fewer officers, and only
four more than 10, This 3uggests a problem of lack of critical mass for
desirable multidisciplinary research.

A productive overall agricultural research environment has many
facets. The most important factors include the rhysical, social,
remunerative, organizational, management, and intellectual conditions
under which the research personnel work. A number of "environment"
issues can be noted. PFirst, the agricultural research scientists and
their role 1in national agricultural development lack recognition.
Second, the research cadre receives less remuneration than people with
conparable training and experience in other components of the
agricultural sector. Third, the present scheme of scrvice does not
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provide for scientific career development, recognition and reward for
research productivity. Advancement is based mainly on administrative or
management responsibilities instead of research responsibility and
productivity. The Civil Service personnel classification system is not
suited to the career line of a creative research scientist. Irrespective
of performance, an individual may require 15 years to reach the level of
senior research officer (a third category post). In order to advance
further, he has to become an assistant director or director of a major
tesearch station, moving in an adwinistrative or management system,
There are other rigidities: the two top positions (assistant director
and director of research) are fixed scientific administrative posts; the
lower osts of senior research officer are subject t< establishment, and
are available only to heads of sectiors or officers-in-charge of
stations. In contrast, the Coffee Research Foundation and at least two
research linstitutes created under the Science znd Techrology Act are
reported to have applied a scheme of service tnat places emphasis on
reseacch functions and not on management. Por ajricultural research
scientists, the team firmly recommends the adoption of the scheme of
service that is understood to have been approved by the office of the
Director of Personnel Management. The scheme includes these positions
and job group classifications:

- Assistant research officer Job group J
- Research officer Job group K, L
- Senicr research officer Job group M
- Principal Research Officer Job group N
- Chief research officer Job group P

This scheme of service provides for upward mobility of research personnel
without the assumption or imposition of management or administrative
duties. The team considers the adoption of this scheme of service as a
fundamental issue in creating a favorable environment for research.

The agricultural research system should offer an improved physical,
social, cultural and intellectual environment for its research personnel
in addition to recognition, remuneration ‘and opportunities for
advancement. In many cases the physical facilities in the research
stations and laboratories are inadequate. There is a need to provide
improved field and laboratory space ard equipment for some of tue
stations (tc<e Annex 10), and financial resources in terms of running
costs should be adequate and be released in time for scheduled research
projects. Attempts should be made to improve the living conditions and
infrastructure on most of the research stations and sub-stations. A
detailed internal exercise should be undertaken as early as possible to
assess the realistic needs of stations and sub-stations as an integral
pe:t of the completion of the on-going reorganization. The overall
environment should take into account the rest of the scientist's family
and opportunities for children's education, housing, etc.

Among the important intellectual facets for a favorable environment
is the opportunity for advanced training, scientific interaction, and
self-development. The training requirements, including in-service
training, have been dealt with earlier  in this Chapter. In addition,
provisions should be made for scientists to participate in national and
international workshops, seminars and conferences. Special consideration
should be given to the young, inexperienced scientists as it is through
such interactions that self-confidence is built and opportunities for
self-assessment are realized. The team feels strongly that early
attention to what can be done internally to improve the overall
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environment for research will go a long way in ensuring the stability of
the agriculsural research service during this critical period.

9.9 Agricultural Research Results Delivery System

The recommended structure, organization, and management of the new
comprehensive research organization envisages the establishment of a
Department of Agricultural Extension Research Liaison and Communication.
The problem of isolation of the agricultural extension services for
agricultural research in the SRD and KARI was recognized as far back as
1978 (in the appraisal of the first World Bank Integrated Agricultural
Development Project.) The "Bridge-the-Gap" conference of April 1978
identified a dozen reasons for strengthening crop research, which are
documented in the World Bank Staff Appraisal Report of November 1979.
IADP II now has the objective of strengthening its research base and the
links between SRD, KARI, and the extension services. The recommended
linkage system is of the highest priority in view of the tendency for
research scientists everywhere to concentrate on their research work and
pay less attention to the utilization of the results. A department, made
up of agricultural scientists competent in the area of extension
education, mass communication, behavioral sciences, home~economics,
socio-economics, as well as agricultural subject matter specialists,
would ensure constant interaction with the extension services and the
agricultural industry. Important constraints in the agricultural systems
would be identified, areas of researchable problems would be defined and
brought to the attention of research scientists, and the impact of
improved f:echnologies would be assessed through farmer situations, The
department: would provide a point of contact of research with the
extension services and the users of research results., Such a department
could also, with the cooperation of the research scientists, organize
training workshops and seminars to expose different levels of extension
officers to new techniques developed in research. It is suggested that
the pregent »Agricultural Information Center at NAL and the Kenya
Agricultural Documentation Center become a part of, or establish a strong
working relationship with, this Department of Agricultural Extension
Researcn Liaison and Communication (AERLC). The mission strongly
recommerdds that this Agricultural Extension Research Liaison and
Communication Department be established within the research organization
and that facilities be provided for it toc ensure an adequate flow of
communication, training, and information within, into, and from the
recommended agricultural research system.

The team noted that excellent work is being carried out now by
extension services in the Ministries of Agriculture and Livestock
Development. It recommends that the services should continue within the
Ministries, but closely linked with the Department of Agricultural
Extension Research Liaison and Communication. Attempts should be made to
strengthen the services 1in terms of their coverage of districts,
divisions, locations, and sub-locations and in terms of the quality of
staff. The team emphasizes the need for regular in-service and refresher
training for the junior, intermediate, and senior personnel.
Opportunities should be utilized for production training and other
courses offered by the IARCs and other international or regional
programs. Where appropriate, opportunities should be offered to junior
and intermediate officers to take professional courses that would qualify
them for positions in the higher echelons of the extension services.
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9.10 Other Requirements for Strengthening the National Agricultural
Research System

At independence Kenya inherited a sizeable network of agricultural
research stations and has continued to expand this network into new areas
of agricultural production. It has not been possible to expand the cadre
of local trained scientific and technical personnel to meet the increased
demand. This remains the greatest obstacle in the efficient utilization
of present research resources. A two-pronged approach of (a) technical
assiscance personnel and (b) accelerated training programs has been used
to solve this problem, but the simultaneous expansion of the agricultural
development sector without a commensurate training pzogram has tended to
negate efforts to build up a research cadre for che large network of
government research stations. A main technical requirement for
strengthening Kenya's agricultural research system is an immediate
injection of qualified personnel who could lead training for young
graduates entering the profession. Lack of such guidance and support has
been instrumental in the 1loss, through despair, of good potential
scientists. 1iIn the course of expansion of the scientific staff, adequate
amenities and supporting facilities will need to be provided.

Another important requirement is the development of a cadre of
research managers with enthusiasm and skill in administering a scientific
staff. The present sysiem, which provides management as the only
promotional outlet for research scientists, is detrimental to the
research in that it encourages some gcod scientific staff to turn into
less effective research managers. A career structure is needed which
facilitates parallel development along research or management 1lines.
Even then, a special program should be initiated to enable directors of
gtations to widen their experience wnd develop managerial skills. The
team noticed that stations with mare experienced directors tended to have
a more stable staff and well-articulated programs.

Well-trained technical support personnel are also required. It is a
waste of resources for good scientific equipment to stand unused because
the station has no technicians to carry out routine maintenance and
simple repairs.

Scientific programs can lose direction or cease to be productive if
they are not subjected to thorough periodic reviews, The pool of
experienced scientists in Kenya who can conduct such reviews is limited
at present. This problem could be eased through a program that provided
the services of competent scientists from the international scientific
community, preferably on an exchange basis.

The team noted that the treasury officials were usually sympathetic
when a good case could be made for research expenditure. 1In many cases,
however, a gerious deficiency in budgetary procedures leads to severe
shortfalls in some of the more active programs and to continuation of
funds in other cases, despite their diminishing absorptive capacity.
Some research directors had not submitted estimates in some years. They
argued that their eventual allocation of funds bore no relationship to
their estimated requirements.

The main aspect of financial management by the Research Director
ensures that funds allocated are utilized in the prescribed manner.
Upper limits on what <zan be purchased directly (Sh.1000/-), by 1local
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quotation (5h.4000/-) and ministerial tenders boards (Sh.200000/-) are
the same for =ll government departments. In the team's view, the
expenditure limits are set far too low. The many steps needed for
tendering for purchases at the ministerial and central tenders board are
the most serious constraint to the efficient procurement of goods and
services for research.

A second serious constraint to the procurement is the centralized
payment system. Payment vouchers from all over the country are processed
centrally, and no distinction is made to assure immediate payment of
certain bills. The result is frequent interruptions in the supply of
goods and services due to delays in payment. Decentralization of the
system to enable research units to directly pay for goods and services
would alleviate the problem.

Although thu development budget for research has grown considerably
in recent years, the recurrent budget is unlikely to increas2 in real
terms at a rate sufficient to maintain the new developments and to expand
absorptive capacitv. The agricultural research system will need both
additional funding and introduction of program budgeting to facilitate
proper allocation of resources. The team noted further that the capacity
of stations to utilize funds is reduced by either the lack of foreign
exchange elements, in the case of imported equipment, or by cumbersome
procurement procedures. The team recommends that greater autonomy be
granted to directors of research stations in the expenditure of approved
funds within the framework of government accountability. The
administrative and accounting staff of the organizations would be needed.
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CHAPTER 10
FOLLOW-UP ACTION

The present study has been a collaborative effort between ISNAR and
the NCST, Kenya -~ as an agent of the Government of Kenya in the field of
scientific research for agricultural development. If Keaya 1is to
strengthen its agricultural research system *o meet its needs, the
Government will need to take action on the major recommendations in
relation to: organization and management of the research system;
training of manpower; improvement of the research environment;
improvement in procurement procedures for research goods and services and
in financial administration of research activities; strengthening of
socio~economic inputs in research and stronger research orientation to
the smail farmers; and the strengthening of research/extension/farmer
linkages through an PRgricultural Extension/Research Liaison and
Communication Department; and other measures. The Government may wish to
congsult with ISNAR on follow up of the recommendations once its decision
has been reached.

Time did not permit the team to specify in detail the areas and
specific emphasis of the massive training requirements necessary to
strengthen Kenya's agricultural research system. It is recommended that,
as a matter of urgency, a feasibility study be undertaken tc identify and
quantify Kenya's specific training needs (numbers, areas, levels,
phasing, duration, etc.) over the next 5 to 10 years. Such a study
should be undertaken promptly, with a report as early as possible in 1982
for implementation later in the year or in 1983. However, as an interim
measure, it is recommended that immediate assistance be sought in
obtaining 35 to 40 fellowships to initiate manpower training program in
the areas identified as critical -- so that some training could commence
in 1982,

Other areas in which it is recommended that action proceed while

undertaking further study and consultation are:

(a) sSeeking, through technical assistance, the services of two
competent: persons to assist the comprehensive research
organization in its research management, research planning nd
budgeting system. These services would also be available to
ASARC and to the ministries in their implementation of other
relevant recommendations.

(b) Seeking technical and financial assistance in setting up a new
Department of Socio-Economics and Statistics in the new research
organization and in training and providing 1leadership for
headquarters and field activities of the new department.

(c) Seeking technical and financial assistance in establishing the
new department of Agricultural Extension/Research Liaison and
Communication as a 1linkage mechanism in the agricultural
research delivery system.

The team believes that the development of a consortium of donors,
with interests and expertise in the areas of organization and management
of research systems and training of research manpower in agriculture,
livestock and forest resources management, to assist Kenya in
strengthening these specific areas, would be most helpful. If desired by
the Government of Kenya, ISNAR could be requested to assist in the
possible formation of such a consortium.
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The follow-up action proposed to strengthen Kenya's agricultural
resezrch system will be a long-term activity involving careful planning.
As noted above, the first requirement, however, is for an early decision
by the Government as to how it wishes to proceed with this follow-up

action.
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Annex 1
OFFICE OF THE PRESIDENT
Tolegrams: “Scapecaraca™, Neirobd NATIONAL OOUNCIL FOR SCIENCE
Telophone: Nairebl 336173 AND TECHNOLOGY
Whea replring plosse quote P.0. Box 30623, NAIROBI
Rat. No. NCST/SEC/8603. 1 KENYA

+13th. March,............, 198L..

Dr. W.K. Gamble,
Direntor General,
I.S.N.A.R.,

P.0. Box 93375,
The Hague,
Netherlands.

Dear Dr. Gamble,

STRENGTHENING OF KENYA'S AGRICULTURAL RESEARCH SYSTEM

During his visit to Kemya in March 1981, Professor Ajibola Taylor
of ISNAR, Professor Gacii, Secretary to the Natlonal Council for Science
and Technology, and other Kenyan officials vepresenting various agencies
ir. the agricultural research system, held discussions on possible ISNAR/NCST
collcborative study aimed at strengthening Kenya's agricultural research
system.

It has been agreed in principle that a study should be undertaken
with the objective of identifying constraints, gaps and deficiencies of
the agricultural research system in Kenya. The attached draft project
document is being submitted to both ISNAR and NCST for consideration and
approval.

On behalf of the NCST, I confirm that the study has our approval in

principle and that it should continue as agreed. I also confirm that the
NCST will meet its obligations contained in the draft project document.

Yours sincerely,

W

S.N, MUTURI
for : SECRETARY, NATIONAL COUNCIL FOR SCIENCE
AND . TECHNOLOGY
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Annex 2

snar

Professor Peter Gacii April 1, 1981
Executive Secretary

National Council for

Science and Technology

P.O. Box 30623

Nairobi

Kenya

Dear Professor Gacii,

Strengthening of Kenya's Agricultural Research System

I wish to acknowledge receipt of your letter of 13th March
and the draft project proposal prepared by Professor Ajibola
Taylor on behalf of ISNAR and yourselves.

I am pleased to confirm that the project proposal has the
approval of ISNAR and we shall be very willing to cooperate.

Professor Taylor will lead the team from ISNAR that will
participate with Kenyan scientists in this study. He will
keep you advised as to dates and details for the study and
he and others are already busy in preparation of background
information. We propose to have a 4-5 man team from ISNAR
and for them to be in Kenya for the period approximately
June 16 - July 17, 1981. As I will be travelling in Asia for
all of April, kindly correspond directly with Professor
Taylor if there are any matters requiring attention during
this period.

I have dated the project proposal 30/3/81 and am returning
to you a copy initialed by me for your records.

I look forward to a successful endeavor.

wWith best personal regards,

Sincerely Yours,

Aoie AHeil

Engl- Wwilliam K. Gamble
WKG/as Director General

INTERNATIONAL SERVICE FOR NATIONAL AGRICULTURAL RESERRCH

Headguarters Correspondense Communications
&W 82 P.0. £3378 Telephone 070-472001
2504 AW 2809 mu 1
Hogwe Hogee oul:lém
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The Itinerary of the ﬁaview Mission

gunday, 21 June 1981
- Study team arrives in Nairobi.

Monday, 22 June 1981

~ Meeting with the Executive Secretary, NCST, Prof. P. Gucil.
- Team Discussions on the Terms of Reference and Mission Procedures.

Tuesday, 23 June 1981

- Meeting with the Directors of Research Ministries of Agriculture and

Livestock Development.
- Meeting with the Deans Faculties of Agriculture and Veterinary Medicine,

University of Nairobi, Kabete Campus.

wednesday, 24 June 1981

- visit to ICIPE. Meeting with the Senior Training Officer.

- Meeting with the D.rector of kesearch, Ministry of Livestock Development
(Kabete) . .

- Meating with the Representatives of the Internat.ional Agricultural
Research Centres (ILRAD, ILCA, CIP, CIMMYT, ICRAF) at ILRAD HeadGquarters.

Thursday, 25 June 1981

-~ visit to the National Agricultural Laboratories. Meeting with Director

and staff.
- visit to the Veterinary Research Laboratories, Kabete. Meeting with the

pirector and staff.

Friday, 26 June 1981

- visit to the National Dryland Farming Research Station, Katumani. Meeting
with Director and staff (including the FAO/UNDP Project Staff).

Saturday, 27 June 1981

- visit to Kenya Agricultural Research Institute (KARI). Meetings with
Director, Deputy Directors (Crop Production, Animal Production, Forestry
and Veterinary) and staff.

Sunday, 28 June 1981
- Travel to Nalvasha.

Monday, 29 June 1981

- visit to the National Animal Husbandry Research Station, Naivasha.
Meeting with Director and staff.

- visit to the National Seed Quality Control Service, Lanet. Meeting with
Director and staff.

- visit to the Beef Production Research Station, Lanet. Meeting with
Director and staff.

Tuesday, 30 June 1981

« Visit to the National Plant Breeding Station, Njoro. Meeting with
Director and staff.

- visit to Egerton College of Agriculture, Njoro. Meeting with Principal
and staff.

- Travel to Kericho.

Wednesday, 1 July 1981

- visit to Tea Research Foundation, Kericho. Meeting with Director and
staff. .

- visit to Nyanza Agricultural Research Station, Kisii. Meeting with
pirector and staff.

-~ Part of the Team (HM and SC) visits Livestock Research Stations and
Veterinary Investigation Laboratories in the Kericho area.

- Travel to Kisumu. :

Annex 3
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Thursday¢, 2 July 1981

~ viuit to Rice Research Station, Ahero. Meeting with Director and staff.

-~ visit to the Ahero Pilot Project.

- Vigit to the Sugarcane and Cotton Research Stations, Kibos. Meeting
with Director and staff.

Priday, 3 July 1981

- Visit Western Agricultural Research Station, Kakumega. Meeting with
Director and staff.

- Travel to Kitale.

- visit to National Mgricultural Research Station, Xitale.

- Meeting with Director and staff.

Saturday, 4 July 1981

- Visit to National Agricultural Research Station, Kitale - continued.
- Vigit to Xenya Seed Co. Ltd., Kitale. Meeting with General Manager and
staff.

Sunday, 5 July 1981
- Travel to Mairobi.

Monday, 6 July 1981

- Preliminary review of progress of review. Contacts and consultations
with Ministries and officials.

Tuesday, 7 July 1981

- visit Coffee Research Foundation, Ruiru. Meeting with Director and staff.

- vi.it National Horticultural Research Station, Thika. Meeting with
Director and staff.

- Part of the tean visits Ministry of Environment and Natural Resources.
Meeting with Director of Forestry.

Wednesday, 8 July 1981

- visit Embu agricultural Research Station. Meeting with officer-in-charge
and staff.

- Visit Cotton and Rice Research Station, Mwea-Tebere. Meeting with officer-in-
charge and staff.

- Part of the team visits Department of Forestry, University of Nairobi.
Meeting with Head of Department and staff.

- Travel to Naircbi.

Thursday, 9 July 1981

- Travel to Mombasa, Coast Province (by air).

- visit Coast Agricultural Research Station, Mtwapa. Meeting with officer-
in-charge and staff, and staff from associuted stations, Matuga,
Mariakani and Msabaha.

Friday, 10 July 1981

- Visit to the Provincial Director of Agriculture. Meeting with Director
and staff.

- Part of the team visits Livestock Research Stations in the Coast.

- Preliminary discussions of findings.

Saturday, 11 July 1€d1
~ Travel to Nafrori,

Sunday, 12 suly 1lysl

- Preliainary discussions on the f£indings in relation to Forestry.

Monday, 13 July 1981

- Travel to Nakuru.
-~ Meeting of the Review Mission on Draft Report.
- Drafting of Preliminary Report.
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Tuesday, 14 July 1981

- Drafting of Preliminary Report.

Wednesday, 15 July 1981
- Drafting of Preliminary Report.

Thursday, 16 July 1931

- Travel to Naircbi.
~ Contacts and orfficial- consultations.

Friday, 17 July 1981

~ Drafting of Preliminary Report.
- Discussion of major findings.
Saturday, 18 July 1981

- Drafting of Preliminary Report.
~ Discussion of major findings and conclusions.

Sunday, 19 July 1981

- Review of major findings and conclusions.

Monday, 20 July 1981

- Meeting with the Executive Secretary, NCST, Permanent Secretaries and
Directors of Agriculture, Llvestock Development and Forestry. Presentation
and discussion of major findings, conclusions and recommendations.

Tuecday, 21 July 1981

- Meeting with the Mi ister of Livestock Development. Pvesentation and
discussion of conclusions and recommendations.

- Meeting with Chairman, Beoard of Management of KARI and Director of KARI.
Presentation and discussion of major findings, conclusions and
recommendations.

- Meeting with the Director of KETRI.

Wednesday, 22 July 1981

= Meeting with the Minister of Agriculture, Permznent Secretary and Deputy
Permanent Secretary, Director of Agriculture and Director of Research.
~ Presentation and discussion of major findings, conclusion and recommendations.

Thursday, 23 July 1981
- The Review Mission ends. Members disperse.
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GROSS DCMESTIC PRODUCT BY INDUSTRIAL ORIGIN . 1974-1979
At Constant (1976) Prices

K€ million
1974 1975 1976 1977 1978 ig79*
Gros3 Product at Factor Cost -
A. Traditional Economy ' .
Forestry 8.80 9.11 9.40 9.88 10.04 10.32
Fishing ) 0.23 0.23 0.29 0.30 0.34 0.36
Building and Construction 20.85 21.28 21.86 22.71 23.32 - 24,00
Water 8.63 8.79 8.90 9.41 9.56 9.84
Ownership of Dweilings 27.02 28.17 29.36 30.59 31.86 33.17
Total Product Traditional Economy 65.53 67.58 69.81 72.89 75.12 77.69
B. Monetary Economy
1. Enterprises and non-profit Institutions
Agriculture 425,36 458.38 466.15 5i3.60 533.31 529.05
Forestry . 6.48 5.76 5.24 6.72 6.94 7.17
Fishing 1.91 1.90 2.36 2.36 2.75 3.00
Mining and Quarrying 2.74 3.11 3.41 4.05 4.14 4.52
Manufacturing 144.90 145.77 144.18 167.10 188.16 201.56
Electricity and Water 11.59 12.76 14.20 16.42 17.82 19.57
Building and Construction 7 48.98 47.12 45.22 49.34 55.26 60.29
wWholesale, Retail Trade, Restaurants and Hotels 141.53 136.21 132.54 143.59 155.92 154.36
Transport, Storage and Communications 64.52 62.59 69.15 73.74 8l.40 87.26
Finance, Insurance, Real Estate & Business Svs 59,23 62.84 68.03 71.98 77.59 81.31
Ownership of Dwellings 54,21 56.70 . 58.06 60.48 62.49 64.85
Cther Services 25.38 26.29 27.00 28.69 30.46 32.69
Less: Imputed Bank Service Charge -23.15 -24.09 -23.88 -26.79 -28.76 -30.64
Total 963.68 995.34 1,012.66 1,111.28 1,178.48 1,214.79
2. Private Households (Domestic Services) 8.28 9,52 19.93 12.04 13.91 15.51
3. Producers of Government Services
Publiz Administration 40.76 42.74 43.08 44.08 47.47
Defence 8.00 8.91 9.63 10.63 11.37
Education 69.34 76.87 82.75 83.99 89.20
Health ' 15.25 17.27 17.43 19.43 20.63
Agricultural Sexvices 10.52 10.30 11.36 13.52 13.68
Other Services 17.96 19.58 20.46 22.40 24.08
Total 161.83 175.67 184.71 194.05 206.43 221.09
Total Product Monetary Economy 1,133.79 1,180.53 1,208.29 1,317.37 1,407.82 1,451.57
Total Gross Product at Factor Cost 1,199.32 1,248.1} 1,278.10 1,390.26 1,482.94 1,529.26
Gross Domestic Product Per Capita XEg 92.88 93.15 92.30 96.97 99.82 99.24

€01

Source: Central Bureau of Statistics +
Provisional
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Population, Area and Density by Provinces and Districts

POPULATION CENSUS 1979

+
Province/Distxict Population Land Area Density
Sq. Km. )
000 sq. km.

Nairobi 827,775 684 1,210
Central Province 2,245,833 13,173 178
Coast Province 1,342,794 83,040 16
Eastern Province 2,719,851 ' 155,759 17
‘North Eastern Province 373,787 126,902 2
Nyanza Frovince 2,643,956 12,526 211
Rift Valley 3,240,402 163,884 19
Western Province 1,832,663 8,196 223
Total Kenya 15,327,061 564,162 27

Source: Central Bureau of Statistics-

+
Persons per square kilooatre

S xouuy
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Annex 6
AGRICULTURE AND LIVESTOCK
Value of Gross Marketed Production, 1976~%980
KE ' 000
1976 1977 1978 1979 1080t
" Cereals
Wheat 12,047 11,877 11,675 14,886 13,244
Maize 21,623 18,842 10,501 9,363 6,609
Barley 2,625 1,955 2,662 3,354 2,999
Rice 2,890 2,816 2,594 2,826 2,794
other cereals 343 36 45 S0 45
Total 39,333 35,527 27,477 30,479 25,691
Texporary Industrial Crops
Pineapples 1,317 2,135 2,211 2,036 2,130
castor and other oill seeds 466 360 585 824 810
Pyrethrun 4,089 3.662 4,106 5,156 5,600
Sugar cane 9,618 13,364 17,392 23,302 26,092
Cotton ‘ 1,648 2,343 4,287 4,528 5,674
Tobacco 239 602 858 1,381 1,420
Total 17,377 22,466 29,439 37,227 41,726
Other Temporary Crops
Pulses 2,127 318 284 846 761
Potatoes 3,128 3,031 3,059 3,050 2,898
Other temporary crops 3,371 3,255 3,297 3,300 2,970
Total 8,626 6,604 6,640 7,196 6,629
Permanent Crops
Coffee 101,333 192,919 118,822 106,426 116,375
Sisal 3,920 4,800 4,278 6,578 9,508
Tea 32,757 92,729 73,914 67,343 63,075
Coconuts and products 489 526 530 510 512
Wattle 422 471 419 351 492
Cashew nuts 1,175 667 1,006 1,050 1,100
Frujttt and other permanent crops 1,391 1,281 1,230 1,200 1,140
Total 141,487 293,393 200,199 183,458 192,202
Total Crops 206,823 357,991 263,755 258,360 266,248
Livestock and Reiated Products
Cattle ard-calves for slaughter 19,056 23,437 34,941 29,525 32,039
Sheep, goats and lambs for slaughter 1,021 1,131 1,737 2,136 2,168
Pigs for slaughter 994 1,042 1,207 1,087 878
Poultry and eggs 2,142 2,522 1,578 1,850 1,758
Wool 370 321 346 370 520
Hides and skins 1,476 1,815 2,706 2,287 2,482
Dairy products 12,050 18,836 19,587 17,465 13,830
Total .37,109 49,104 62,102 54,720 53,675
Unrecorded Marketed Production’ 6,115 7,489 7,532 7.160 7,114
Total 250,047 414,584 333,389 320,240 327,037

+Provisional
Hl-‘ruit: from other than permanent plants is included in "Other Temporary Crops"
HE‘orecast: based on data available for the first two quarters of 1980.

Previous Page Blank
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TOTAL VAILUEZ OF PRODUCTION OF

ESTIMATES AND FORECAST OF

SELECTED AGRICULTURAL COMMODITIES

(Current Prices in KE*000)

AVERAGE
ANNUAL RATES
OF GROWTH
1976 1978 1983
Actual Estimates Target 1976-83 1¢78-83
Actual Per Cent Per Cent
FOOD CROPS :
Maize 94,486 117,436 180,493 9.7 9.0
Wheat 11,248 12,664 17,250 6.3 6.4
Rice 2,670 3,408 6,175 12.7 12.6
INDUSTRIAL CROPS :
Sugar-cane 8,678 11,305 31,450 20.2 22.7
Cotton (seed) 1,669 2,814 5,950 19.9 16.2
Barley 2,644 3,380 9,240 19.6 22.3
Tobacco 237 564 2,035 36.0 29.3
EXPORT CROPS :
Coffee 98,792 118,750 145.600 5.7 4.2
Tea 32,763 56,550 81,750 14.0 7.7
Sisal 3,856 4,160 5,800 6.0 6.9
Pineapples 1,314 1,395 4,385 18.8 17.8
Pyrethrum 4,347 5,802 15,295 19.7 21.4
Cashew Nuts 1,159 1,920 4,320 20.7 17.6
LIVESTOCK PRODUCTS :
Milk (bairy Products) 60,900 85,519 155,800 14.4 12.8
Beef 34,198 50,690 121,770 19.9 19.2
Sheep and Goats 17,050 23,115 51,250 17.3 17.3
Pigs 1,048 1,360 2,860 15.4 16.0
TOTAL OF 377,059 501,372 841,423 12.2 10.9
MAJOR COMMODITIES

w9 Xauuy
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Principal Articles 1971-1979

Quantity
Article Unit 1971 1972 1973 1974 1975 1976 1977 1278 1979
Food
Milk, dry ) Tonnes 2,406 2,537 297 101 2,085 531 - 440 249 585
Fish and fish preparations " 1,598 2,711 3,403 4,725 2,725 1,631 847 769 890
wWheat, unmilled " 13,000 64,821 77,083 13,744 82,917 50 33,035 90,888 21,152
Maize, unmilled " 29,077 104 82 728 357 32 32 80 18
Rice not in husk " 10,203 2,150 -23 1,502 4 10,001 24 11 241
Malt . " 2,936 5,318 1,175 2,231 1,908 - 3,120 1,438 88
Fruit and vegetables " 36,395 15,992 13,398 4,938 8,131 5,358 1,638 3,477 2,079
Sugar (beet and cane) refined " 71,747 103,816 77,485 70,703 12,709 45,501 36,308 46,112 12,504
Sugar Confectionary " 1,801 i,176 74 472 8 23 14 28 65
Crocolate products " 426 304 177 220 170 13 41 25 10
Tea - " 8,119 5,697 3,844 2,979 3,025 4,148 5,740 7,763 8,597
Animal and Vegetable Oils
and Fats
Animal oils and fats Tonnes 13,113 8,406 9,540 12,533 20,574 11,497 8,102 16,638 10,858
Vegetable oils and fats " 23,983 23,413 23,286 20,059 14,678 39,097 45,786 52,398 47,121
0ils and fats, processed
and waxes " 4,110 4,998 5,475 - 5,095 3,633 4,708 3,795 1,276 669

111

Some goods classified under these heads are not included in this table because relevant quantities are not indicated against
the value of such imports in the Annual Trade Reports.

L Xauuy
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CAP, 25¢ Science and Technology (Rev. 1980

CHAPTER 250
THE SCIENCE AND TECHNOLOGY ACT
ARRANGEMENT OF SECTIONS

Section
) PART I—PRELIMINARY

1—Short title.
2—Interpretation.

PART II—National. CounciL FOR SCIENCE AND TECHNOLOGY

3—Establishment and composition of the Council.
4—Functions of the Colnci.

5—Steering Committee.

6—Other committezs of the Council.
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PART III—ADVISORY RESEARCH COMMITTEES

8—Advisory Research Committees.
9—Functions of a Research Commiittee.
10—Reports of Research Committees.

PART IV—RESEARCH INSTITUTES

11—Intapretation of Part.

12—Establishment of Research Institutcs.
13—Incorporation of Research Institutes.
14—Functions of Research Institute:.
15—Establishment of Boards of Management.
16—Functions of the Boards.

17—Discoveries and inventions.

18—Financial provisions.

19—Director.

20—Annual Report.

SCHEDULES.
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CHAPTER 250
THE SCIENCE AND TECHNOLOGY ACT

Commencement: 1st July, 1977

AR Act of Parliament to establis)i machinery for mnking
available to the Government advice upon all matters
relating o the scientific and technological activities and
resesrch necessary for the proper development of the
Republic; and for the co-ordination of research and
experimental development; and for matters incidental
thereto and connected therewith

PART I—PRELIMINARY

1. This Act may be cited as the Sciencs and Technology
Act.

2. In this Act, except where the context otherwise
requires— '

“appointed member” means a member of the Council
appointed under paragraph (b) of subsection (2) of section 3;

“Council” means the National Council for Science and
Technology established by subsection (1) of section 3;

“Director” means a director of a Research Institute
appointed under section 19;

“Minister” means the Minister for the time being
responsible for matters relating to economic planning;

“Research Committee™ means an Advisory Research
Committee established by or under section 8;

“Research Institute” means a Research Institute estab-
lished by or under section 12; )

“echeduled Ministry” means a Ministry listed in Part A of
the First Schedule;

**scheduled science™ means one of the groups of sciences
listed in Part B of the First Schedule.

PART II—NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY

3. (1) There is hereby established a body to be known
as the National Council for Science and Technology.

(2) The Council shall consist of—
(a) the Permanent Secretarics of the scheduled Ministries;

3of 1977,
L.N. 232/197,
7 of 1979,

Short title.

Interpretation.
7ol 1979, 3.

Establisheaent

poiition of
the Council,
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(b) twelve members appointed by the Minister cach of
whom shall be a scientist of eminence in a scheduled
science, and in making such appointmcnts the
Minister shall cnsure that cach scheduled science is
represented by at least onc memoer suitably qualilied
therein.

(3) The Second Schedule shall have effect with respect

to the Council.

(4 There shall be paid to cach appointed member such

remuneration and allowances as the Treasury may approve.

(5) All moneys nccessary for the remuneration and allow-
ances of appointed members and for the other expenses of the
Council and the committecs thercof shall be paid out of
moncys provided by Parliament for that purpose.

Functions of 4. The functions of the Council shall be- -

{a) to determine priorities for scicnlitic and technological
activities in Kenya in relation to the cconomic and
social policies of the Government zand its inter-
national commitments;

(b) 1o advise the Government on a national science policy,
including gencral planning and the assessment of the
tequisite linancial resources:

(c) to ensure the application of the results of scientilic
activities to the development of agriculture, industry
and social welfarc in Kenya;

(d) to advise the Government on the scientific and techno-
logical requircments for the conservation of the
natural and social environment in Kenya;

(e) to ensure co-operation and co-ordination between the
various agencies involved in the machinery for mak-
ing the national science policy;

{f) to promote public contidence in scientific expenditure
and an atmosphere conducive to scientific activities;

() to consider and advise generally on all scientific acti-
vities, including—

(i) the application of the results of research;

(ii) the transfer of technology into agriculture and
industry;

(iii) scientific and technical manpower Gictea! an
potential);

(iv) scientific research (oriented and non-oriented) and
technology;
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{v) science education, not only at the advanced level
in respect of the quality and quantity of potential
manpower training but also at lower levels in
respect of general science education for the
pubhiz; and

(vi) scientific documentation, statistics, surveys and
general information;

(h) to advise on svitable organizational arrangements for
planning, managing and co-ordinating scientific acti-
vities at various levels, including the setting up of
new Research Committees, and of research councils,
research establishments and technical services;

(N to advise the Government on the overall financiai
requirements for the implementation of the national
science policy and on disbursements to, the ageneies
concerned;

{f) to revicw generally and advise on the programmes and
budgets for the promotion of the rescarch and related
scientific activitics proposed by Ministers concerned
and ensure that they are in harmony with the national
science policy: -~

(k) to carry cut independently or in co-operation with any
appropriate person, body of persons, agency or insti-
tution such surveys and investigations as the Council
may consider necessary for its tasks;

(h to sponsor such national and international scientitic
conferences as it may consider appropriate;

(m) to maintain relationships with corresponding scientific
organizations in other countries; and

{n) to undertake any other activities likely to assist in the

carrying out of its functions.
i

5. () The Council shall appoint a committee, to be
known as the Steering Committee, to claborate the general
science plan and to co-ordinate the work of other committees
of the Council.

(2) The Steering Committee—

(a) shall consist of the chairman of the Council, who shall
be the chairman of the Committee, and at least six
other members of the Council;

(b) may from time to time co-opt other persons as addi-
tional members whether such persons are members of
the Council or not.
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Other
committeon of
the Cound/l,

Funclions of
& Research
Committee,

(3) The sccretary to the Council shall be the secretary
to the Steering Committee and shall atiend all meetings thereof
but shall not be entitled to vote.

(4) The quorum of the Steering Commitice shall be not
less than one-half of its current membership.

6. (1) The Council may from time to time appoint such
working or othcr committecs as it may think fit, and may
provide for the regulation of the proccedings or any such com-
mittee, including the quorum thereof.

{2) A commitice appointed under this section-

(a) shall consist of a member of the Council, who shall
be the chairman of the committee, and of such other
members of the Council (if any) as the Council mav
think appropriate; and

(b) may co-opt any person as an additional member of the
comunittec, whether such person is a member of the
Council or not.

7. As soon as may be after thk end of each year, the
Council shall furnish to the Minister a report on the activitics
of the Council during that year.

PART III—ADvVISORY RESEARCH COMMITTEES

8. (1) There are hereby cstablished the Advisory Re-
scarch Committees sct forth in the first column of Part A of
the Third Schedule.

(2} The Minister may, by notice in the Gazette—

(a)add further Research Committces to the Third
Schedule, which shall be deemed to have been
established under subsection (1) from the date of
the publication of the notice or from such later date
as the Minister may specify therein;

(5) amend the third column of the Third Schedule.

(3) Part B of the Third Schedule shall have effect with

respect to a Research Committec.

(4) All monzys neccssary for the payment of salarics and
allowances of members of the Research Committees, other
than public officers, and of other expenses of such Committees
shall be paid out of moneys provided by Parliament for that
purpose.

9. The functions of a Research Commiiltee shall be—

(a) to advise, within its sector of scicntific responsibility,
all appropriate Ministers on:
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() the details of the research programmes and
projects required to implement the research
priorities arising from the national science
Jolicy;

(i) the concomiiant budget requirements so arising;

(iii) the encouragement, promotion and co-ordination
of all types of research; and

(iv) the application of the results of research through
the technical and development services of the
Government;

(b) to consider all types of research (fundamental, applied
and developmental] pertaining to its sector of
scientific responsibility;

(0 to survey and register research programmes, and
scientific and rcsearch facilities and personnel,
governmental and otherwise, throughout Kenya;

(d) to record research programmes of interest to Kenya
being carried on outside Kenya, including those of
the research institutes of the Community;

(e)to disseminate information on such research pro-
grammes both inside and outside Kenya;

() to assess the value of th.ose research programmes in
terms of their significance to the national economy
and so advise the Ministers concerned and the
Council;

(g) to advise the Ministers concerned and the Council on
such organizational changes, including the creation
of institutes, as are required to implement, or further
the efficiency of, the research required by Ken a;

(M to encourage general education in the scheduled
sciences and advise on the sponsoring of post-
graduate training, and to advise Ministers and the
Council on the manpower and educational require-
ments for research;

(D to maintain a close liaison with foreign and inter-
national bodies or organizations with similar
interests;

() to advise on the publishing of the results of research,
particularly in relation to the problems of Kenya
and the popularising of such results where their
general recognition is considercd to be of national
importance;
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(k) to advise on a quinquennial (or other suitable period
related to the Development Plan) programme for
research and the estimates for the concomitant
budget; ’

() to review, arnually, the progress in research ind.lo
prepare for each Ministry its detailed programme
and expenditure for the foliowing year;

(m) to carry out such other activities as will further the
advancement of research and its application to
development.

10. Each Research Committee shall, as soon as may be
after the end of each ycar, compile and publish a report—

(a) containing a statement of the activities of the Com-
mittee during that year;

(b} reviewing the major achievemerils of resecarch within
its sector of scientific responsibility during that year:
and

(c) showing the status of the programme smentioned in
paragraph (k) of section 9 as at the end of that year.

PART IV-—RESEARCH INSTITUTES
11. In this Part, unless the context otherwise requires-

*“participating Minister” means the Minister for the time
being rer,onsible for the matters set out in the fourth column
of thi Fourthi Schedule;

“iesponsicle Minister” means the Minister for the time
being responsible for the matters set out in the third column
of the Fourth Schedule.

12, (1) There are hereby established the Research
Institutes sct forth in the first column of the Fourth
Schedule.

(2) The Minister may on the advice of the Council and
after consultation with the appropriate responsible Minister
and participating Ministers, by notice in the Gazelte, add
further Research Institutes to the Fourth and Fifth Schedules
and amend any of the provisions thercin.

13. Each Rcscarch Institute shall be a body corporate
with perpetual succession and a common seal and shall have
power to sue and be sucd in its corporate name and to acquire,
hold and dispose of movable and immovable property for its
OWn purposcs.
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14. ‘The functions of Research Institutes shall be. ;R;g:‘r: n

(a) to carry out research in the fields specnﬁed in the [Institutes.
Fifth Schedule;

(b) to co-operate with other organizations and institutions
of higher learning in training programmes and on
matters of relevant research;

{c) to liaise with other research bodies within and outside
Kenya carrying out similar rescarch;

(d) to disseminate research findings;

(e) to .co-operate with the responsible Ministry, the
Council and the relevant Research Committee, in
matters pertaining to research policies and priorities;

() to do all such thi~gs as appear to be necessary, desir- -
able or expedient to carry out its functions.

15. (1) There shall be a Board ,of Management for each Eetablishment
Research Institute which shall consist of— Management,

(@) the Permanent Secietary of the responsible Ministry
or his representative;

(b) the secretary of the Council or his ~~presemative;

(c) the secretary of the relevant Researd': Committee;

(d) the Director of the Research Institute,"who shall be
the Secretery to the Board;

(e} the Permanent Secretaries of the pammpatmg
Ministries or their representatives;

(Pnot more than seven members, appointed by the
responsible Minister, who she®; be qualified persons
in matters relating to the research activities of the
Research Institutes. _

(2) The responsible Minister shall appoint a chairman

from among the r..ember; appointed under this section.

(3) The Sixth Schedule shall have effect with regard to

appointments to and procedures of Boards of Management.

(4) The moneys nccessary for the payment of salaries

and allowances of members of Boards, other than public
officers, and of other expenses of such Boards, shall be paid
out of moneys provided by Parliamert for that purpose.

16. The functions of Boards of Management shall be— ﬁ":‘i‘iﬁ?& of
(@) to administer the property and funds of the Research '
Institute in such manner and for such purposes as
will, in the opinion of the Board, promote its best
interests; '
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(b) on the. advice of the relevant Research Committee,
to approve and subm! through. the rcsponsible
Ministry programmes ot iescarch and financial
estimates for the consideration of the Council and
the Treasury;

(c) to administer approved estimates;

@ to receive on behalf of the Research Institute grants
in aid, gifts, donations, fees, subscriptions or other
moneys and make disbursements therefrom;

(e) to make regulations governing the appointment, con-
duct and discipline of employees of the Rescarch
Institute;

(N in consultation with the Council to draw up a scheme
of service fur employces of the Resecarch Institute;

(g) to administer the approved terms and conditions of
service, including appointments, dismissals, remuner-
ation and retiring berefits, of employees of the
Research Institute;

{/)to manage the secondment of personnel to and out
of the Research Institute in co-operation with other
agencies; .

() to appoint such employees upon terms and conditions
to be laid down by the Board after consultation with
the Council as it considers necessary for the efficient
conduct and operation of the Research Institute.

Discoveries 17. () All rights in all discoverics, inventions aud
and improvements in respect of processes, apparatus and mzchines
made on behalf of Research Institutes shall vest in the
respective Research Institute but may be made available by
it for use in the public interest.

(2) Publication relating to work carried oui on bchall
of a Research Institute shall be subject to approval by the
Institute.

inventions.

Financial 18. (I) Each Rescarch Institute shall be financed by
provisions. grants in aid through the responsible Ministry, but it may
also accept gifts, donations, subscriptions, fees and other
moneys for the implementation of approved programmes.
(2) The financial ycar of cach Research Institute shall
be the same as the Government financial year.
(3) The cstimates of each Research Institute shall be
submitted through the responsible Ministry for approval by
the Treasury on the advice of the Council and shall make
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provisions for all the expenditure of the Rescarch Institute
for the financial year concerncd, and in particular shall
provide for—-

(a) the payment of salans. allowances and all other
charges in respect of employees of the Rescarch
Institute;

(b)2he payment of pensicns, gratuities and all- other
charges in respect of retirement benefits payable
out of the funds of the Research Institute;

(c) the procurement, proper maintenance, repair and
replacement of equipment and other movable pro-
peciy of the Research Institute;

(d) the proper maintenance of the buildings and grourds
of the Research Institute;

{e) the funding of research activities in the Research
Institute;

(N the creation of such reserve funds to meet future or
contingent liabilities in respect of retiring benefits,
insurance or replacement of buildings or equipment,
or in respect of such other matters, as the Board

- may think fit;

(g) the cost of Board meetings;

(h) capital expenditure.

(4) The Board of Management shall cause to be kept and
the Directoi shall keep all proper books of account of the
Research Instiiute.

(5) The accounts of each Research Institute shall be
audited by the Controller and Auditor-General.

(6) The disposal of fixed assets by the Board of Munage-
ncnt shall be subject to the approval of the Treasury.

19. (1) The responsible Minister shall, on the recom-
mendation of the relevant Board of Management, appoint a
Director of each Research Institute who shall hnld office on
such terms and conditions of service as may be specified in
the instrument of his appointment.

(2) The Director, who shall be competent in research
matters relating to the Research Institute, shall be its chief
executive officer and responsible to the Board of N’anagemcnt
for |ts management.

Dircclor.

20. Each Research Institute, shall, as soon as possible Annual

after the end of each financial year. compile and publish a
report containing—

Report,
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(a) a statement outlining its activities and major achieve-
ments during the previous year, and its future
programmes of research; and

(b) a statement of accounts for that year.

FIRST SCHEDULE (s.2)

PART A—THE SCHEOULED MINISTRIES

The Office of the President and the Ministries under the dircction
of the Ministers for the time being responsible for matters relating to-—-

(a) agriculture;

(h) commerce and industry;

(¢') social services;

(d) cducation;

() finance and economic planning,

(/) health;

(e) housing:

(h) lands;

(7) naturs? resources;

(/) power and communirations;

(k) public works;

(N wildlife;

(i) water development; and

(n) foreign affairs.

PARY B—THE SCHEDULED SCIENCES
(a) agricultural and allied sciences;
(b) physical sciences (including chemical sciences and mathematics),
(¢) industrial sciences, cngincering and technology;
() medical sciences (including pharniécology);
(e) natural sciences (biosciences and geosciences); and

(/) social sciences
SECOND SCHEDULE (s.3 (30

}:m’vlsmm AS 10 THE NATIONAL COUNCIL. TOR SCIENCE AND
El TECHNOLOGY

I. Save as hercinafter provided, an appointed member shall hold
oflice Tor such period not excceding three years as the Minister may
specify in the instrument of appointment, and shall be eligible for.
reappointment.

2. An appointed member may at any time, by notice in writing
addressed to the Minister, resign his office, and any such resignation
shall have effect from the date of receipt of the notice by the Minister.
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3. If the Council so recommends, the Minister may, by notice in
writing addressed to an appointed member, terminate the appointment
of such member without assigning any reason therefor, and such termi-
nation shall have effect from the date of receipt of the notice by the
member or from such later date as the Minister may specify in the
notice.

4. A Permanent Secretary who is a member of the Council may,
with the consent of the Minister, appoint a public officer holding a
rank not beclow Under Secretary to be an alternate member of the
Council and such alternate member may exercise any of the functions,
as member of the Council, of such Permanent Secretary during any
period in which the Permanent Sccretary is prevented by any reasonable
cause from exercising such functions personally.

5. The Minister shall appoint an appointed member to be chair-
man of the Council who shall hold offira as such for a period of two
years, unless he sooner ceases to be a member of the Council, and
shall be eligible for reappointment as chairman, so however that no
person shall hold office as chairman for more than two such periods
conseccutively.

6. The Public Service Commission shall appoint a person who is
aualified in a scheduled science to be the szcretary to the Council, and
the secretary shall attend all mectings of the Council but shall not be
cntitled to vote thercat.

7. Where the Minister is satisfied that, owing to illness, absence or
other reasonable cause, the chairman of the Council or any other
appointed member is temporarily unable to exercise his functions as
such, he may appoint another appointed member to act as chairman, or
a suitably qualified person to act as appointed membez, as the case may
be, during the period of such disability.

8. Save as hercinafter provided the Council may regulate its
procedure as it thinks fit.

9. The Council shall meei not less than twice in each year.

10. The quorum of the Council shall be six ex officio members
and six appointed members.

il. The chairman of a research commiiitee, and any other person
permitted to do so by the Counci, may attend any meeting of the
Council and participate in its zroceedings, but shall not be entitled to

any vote at such meeting.
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THIRD SCHEDULE (s. 8)

PAarr A—RESEARCH COMMITTEES

! 2 k]

Commiitee Minister responsible  Participating Ministers
The Agricultural Agriculture (i) Natural Resources.,
Sciences Advisory (i1) Wildlife,
Rescarch Committee, (iii) Water Development,

[}
The Medical Scicnces  Health —_
Advisory Research
Committee.
The Industrial Industry (1) Social Services,
Scicnces Advisory (it) Housing.
Rescarch Cominitiee (iit) Power and
. Communications.

(iv) Public Works.

The Natural Sciences  Natural Resources (i) Lands.
Advisory Rescarch (i) Wildlife.
Commitlee. (iii) Water Development.

ParRT B—PROVISIONS AS 10 REsEARCH COMMITTEFS

1. In this Schedule--

“the Minister responsible™, in relation to a Research Committe,
means the Mirister for the time being responsible for matters relating
to the subj. forth in column 2 of Part A in respect of that
Committec;

“participating  Minister”, in relation to a1 Rescarch Commitie,
means a Minister who is for the time being responsible for matters
relating to onc of the subjects sct forth in column 3 of Part A in
respect of that Committee.

2. A Research Committee shall consist of the following memibers
appointed by the Minister responsible after consulitation with  the
participating Ministers- -

() a chairman who shall be a person of distnction m the sector
of svientific responsibility of the Commitiee;

thnot more than ten members who are research scientists or
teehnologists representing that sector of scientific responsi
bility; and

(1ot more than three members who have close association with
the development and use of the scheduled sciences incliuded
i that sector of scientific responsibility.
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3. Save as hereinafter provided—

(a) the chairman of a Research Committee shall hold office for a
period of tive years and shall be eligible for reappointment,
so however that no person shall hold such office for more
than (wo such periods consecutively:

(b) a member, other than the chairman, of a Research Committee,
shail hold oflice for a period of three years up to a maximum
consecutive period of seven years,

4. A member of a Research Committee may at any time, by notice
in writing addressed to the Minister responsible, resign his office, and
any such resignation shall have effect from the date of receipt of the
nolice by the Minister.

S. If a Research Committee $0 recommends, the Minister responsi-
ble may, after consultztion with the participating Ministers and by
notice in writing addressed to a member of that Committee, terminate
the appointment of such member witkbout assigning any reason there-
for, and such termination shall have effect from the date of receipt of
the nolice by the member or from such later date as the Minister
responsible may specify. |

6. Where the Minister responsible for a Research Committee is
_satisfied that, owing to jliness, abzence or other reasonable cause, the
chairman or any other member of the Committes is temporarily unable
1o exercise his functions as such, he may appoint a suitably quahiied
persia to act as chairman or as a momber, as the case may be, during
the period of such disability and may at any time revoke such
temparary appointment.

7. Save as hercinafter provided, a Research Committee may
regulate its procedure as it thinks fit,

8. The quorum of a Research Committce shall be not less than
one-half of its current membership.

Y. Where the chairman of a Research Committee is unable for
any reason (o attend a meeting thereof, the members present may elect
one of their number to preside at that meeting.

10. The following persons shall be entitled to attend a meeting
of a Rescarch Committee and to take part in the deliberations thereat,
but not to vote—

(a) representatives of the Minister responsible or of a participating

Minister;

(b) a Director or other head of a Governmeat Research Depart-

ment;

{(c) a member of the Council or of its secretariat;

(d) representatives of any othcr Minister who has sought the
advice of the Committee on any matter which is being con-
sidered at that meeting.

11. After consultation with a Research Committee the Minister
responsible shall appoint a public officer to be the sccretary to the
Commitiee who shall manage the affairs of the Committee under its
direction.
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12. (1) A Research Committee may appoint such standing !
olher sub-committees as it may consider nccessary for the more cfli
cient performance of its functions.

(2) A sub-committee appointed under this section shall consist of
a chairman who shall be one of the members of the Research Com.
mittee and such other persons, whether or not members of the
Comnmiittee, as the Committee may think fit.

(3) A Resesrch Committee may at any time dissolve, or vary the
composition of, any sub-committee appointed by it.

(4) A Research Committee may fix the quorum of a sub-com.
mittee appointed by it, and may regulate the proceedings thercol in
such manner as the Committee may think fit.

13. Any member of a Research Committee or of 2 sub-committer
thereof who has a personal interest in any contract or arrangemen!
proposed to be considered at ~ meeting of the Committee or sub-
committee shall forthwith declare his interest to the meeting and shail
not vote on any question relating to such contract or arrangenment.

FOURTH SCHEDULE (s. 12 (1D
ReszancHt INSTITUTES

Relevant Advisory Research Responsible

Research Institute Committee . Ministry Parllil"wlllw Ministry
(Ministry responsib} istry
for matters rclating to) for matters reﬁling 1)
Kenya Agricultural Re- Agricultural Sciences Ad- Agriculture (i) Natural Resources,
scarch Institute. visory Rescarch Com- () Health,
mittee. (iii) Water Development.
(iv) Commerce and Industry
(v) Wildlife,
(vi) Lands.
{vii) Power and Communi-
cations.
Kenya !ndustrial Research  Industrial S Advi- Industry (i} Agriculture,
and Development Insti- sory Research Com- (ii) Health.
tute. mittee. (iii) Housing.
(iv) Labour.

(v) Works.
(vi) Power and Communi-
... cations.
(vii) Water Development.
(viii) Natursl Resources.

Kenys Marine and Fisheries Natural Sciences Advisory  Fisherics (i) Natural Resources.
Research Institute. Rescarch Committee. ((ij; n’:ulcll' Development,
i) Health,
(iv) Power and Communi.
cations,
Keaya Medica) Rescarch  Medical Sciences Advisory  Health (i) Agriculture.
Institute. Rescarch Committee. (i) Sowial Services.

(iiiy Wister Pesclopment.
(v) Comimerce and Tndustey,
) Pducation.

v Natueal Resvurees,

Kenya  Trypanosomiasis  Medical Sciences Advinory  Health 0 Wi
Research Institute. Research Comimitive. fud Aprn nituge.
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FIFTH SCHEDULE (s. 14 (an

DeraiLs oF FIELDS OF RESEARCH TC Bt UNDERTAKEN

Research Institute Fleld of Research
Kenya Agricultural Research Agriculture.
Institute. Veterinary Sciences. .
Forestry.

Kenva Industrial Research and  Industrial and allied Technology
Development Institute. including—

Civil Engineering, Mechanical
Engineering, Textile Tech-
nology, Electrical Engineering,
Mining, Power Resources,
Chemical Engineering, Indus-
trial Chemistry, Food Tech-
nology, Ceramics and Clay

Technology.
Kenya Marine and Fisheries Marine and Freshwater Fisheries.
Research Institute. Agquatic Biology iacluding—
Environmental and Ecological
Studies.
Marine Research including—
Chemical and Physical Oceano
graphy.
Kenya Medical Research Biomedical Sciences.
Institute,
Kenya Trypanosomiasis Research  Human and Animal Trypanu
Tnstitute. somiasis.
SIXTH SCHEDULE (s. 15 (3)

PROVISIONS AS TO BOARDS 07 MANAGEMENT OF
RESEARCH INSTITUTES

1. Subject as hereinafter provided—

(a)an appointed member shail hold office for three years but
shall be eligible for reappointment;

(b) the chairman shall hold office for three years or such shorter
term as remains for his membership of the Board but shall
be eligible for reappointment as chairman.

2. The chairman and any appointed member may at any time,
by notice in writing addressed to the responsible Minister, resign his
office, and any such resignation shall have effect from such date as
the responsible Minister may decide.

17
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3. The responsible Minister may terminate the appointment of
the chairman or any member of the Board appointed by him without
assigning any reason therefor, and such termination shall have effect
from the date of receipt of the notice by the member or from such
later date as the Minister may specify in the notice.

4, Where the responsible Minister is satisfied that owing to illness,
absence or other reasonable cause the chairman or any other
appointed member is temporarily unable to exercise his functions as
such, he may appoint another appointed member as chairman, or a
suitably qualified person to act as appointed member, as the case may
be, during the period of such disability.

5. A quorum of any Board shall be one third of the current
membership.

6. Decisions of any Board shall be by majority vote of the mem-

bers present if a quorum, but in the event of a tie the chairman shall
have a casting vote.

7. Each Board shall meet not less than three times in any calendar
year.

8. Subject to the foregoing Boards may regulate their own pro-
cedures.

9. The common seal of each Board shall be authenticated by the
signatures of two mernbers of the Board authorized in that behall,

10. Aoy document purporting to be a document duly executed
or issued under the seal of a Board or on behalf of a Board shall be
received in evidence and be deemed to be a document so executed or
issued without further proof unless the contrary is shown.



PRODUCTION OF DIPLOMATES - EGERTON COLLEGE, NJORO

1968 - 1978
DIPLOMA STREAM 1968} 1969 1970] 1971{ 1972§ 1973} 1974} 1975} 1976| 1977| 1978 TOTAL
Agriculture and Home Ecoromics - - - 20 27 23 29 20 23 13 155
Animal Husbandry 18 35 37 28 32 32 36 34 40f 40 332
Agriculture 17 39 47 18 19 15 9 191 28 227
Borticulture - - - - 10 12 10 12 11 12 67
Dairy Technology 7 15 34+No - 12 16 § 18 11 11 7 131
graduates B

Farm Management - 23 17 18 13 15 g 18 18 30f 31 143
Agricultural Education - 7 37 46 41 42 © 40 28 33f 33 307
2Agricultural Engineering 14 23 23 23 17 11 2 20 24 30| 24 209
Range Management 14 18 16 16 18 25 21 20 29| 27 204
Forestry 13* .

83 | 160 | 211 169 | 189 | 192 207 176 226] 215 1,828

‘®# The last Forestry students

+ Dairy students graduated twice, 1968 class (14 students) graduated in Febuary and 1969 class (20 students) gradvated in December
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Allocation and Utilization of Resources in Agricultural Research

Station
(A) National Stations

Main Prograame

Land

Technical Staff

Lab., & Office
Pacilities

rinancial Resources
allocated 1980/81

3.

Mational Agricultural Res.
Station, Kitale

National Sugar Rescarch
station, Kibos

National Plant Breeding
station, Njoro

National Agricultural

Laboratories, Kabece

National Horticulture
Research Station, Thika

National Dryland Research
station, Katwiani

National Potato Research
Station, Tigoni

Maize and Pasture breeding and
agronomy. Animal Production

Sugarcane salection and
agronomy

wWheat, Barley, oil crops
breeding and agronomy

soil, Chemistry, Soil Survey,
Irrigation and Drainage,
pesticide anal.

Selection and agronomy of
horticultural crops - fruits,
vegetables and dry beans.
Sericulture

Farming Systems for dryland
agriculture.

Integrated crop/livestock
programme

potato selection, breeding and
agronomy

912 ha main station
Ko substations

212 ha main station
14 ha sub-station,
south Nyanza

400 ha main station
Ko substations

20 ha Kabete
No suhstations

365 ha main «cation
24 ha substation -
Gituamba

97 ha main station
2.4 ha Njabini
3.2 ha Marimba

26

50

L]

24

oW w

57

36
70

36

44

16

R.O. (Ksnyan)
R.O. (Expatriate)
Technicians

R.0. {Kenyan) inc.
1 MSc, 1 PhD.
Technicians

R.0. (Kenyan)
R.O. {(Expatriate)
Technologiats

R.O. (Kenyan)
R.O., {Expatriate)
Technical Officers
Technical
Assistants

R.O. (Kenyan)
R.0. (Expatriate)
Technical
Officers

R.O0. (Kenyan)
R,0. {(Expatriate)

R.O. {Kenyan)
Technical
Officers
Technicians

Megquate

Inadsquate

Inadequate

Inadequate

Grossly
Inadequate

Inadequate

Recurrent £99,670¢
Developmsent £642%

Reacurrent £21,305*
Development £243,000

Recur:ent £52,872*
1979/30

Developsent £93,226
1979/80

Recurrent £50,835
Development £85,265
Technical Assistance
Personnel £355,600
Operating Costs £503,750

Recurrent £54,830*
Development £23,180
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Station

Main Progranmme

Lans

Technical Stuoff

Lab. & Office
racilities

Pinancial Rescurces
Allocation 19e0/81

8. Coffee Research Foundation

9. Tez Ressarch Foundation

10. Natioral Animal Husbandry
Research Station, Naivasha

ll.National Range Research

Station, Kiboko

12. Veterinary Research
Laboratories, Kabete

13. Agricultural Research
Department, Muguga.

14 Veterinary Research
Department, Muguga

Coffee breeding, agronomy and
plant protection. Extension
liaison.

Cicnal selection and agronomy

. of Tea.

Breeding and nutrition of live-
stock - mainly cattle, sheep
and goats and poultry.

Izprovement of animal production
under rangeland

piagnostic service and research
into cattle, sheep, goat and
poultry diseases.

Dryland Cropping Systems

research, biological control,
virolegy and animal production.

Veterinary Research

255 ha mair station
126 ha Koru

10 ha Kisii

23 ha Meru
63 ha Azania (Kiambu)

390 ha Kericho
No sub-stations

2560 ha main station
1457 ha Olmagogo

30,000 ha main station
2,000 ha Buchuma
23 ha Chemerone

1174 ha main station
1619 ha Athi River

18

12

w

12

11

39
10
16
74

20

10

R.0. (Kenyan)
R.O. (Expatriate)
Technical
Officers
Technicians.

R.O.
Technicians

R.O. (Kenyans)
Technical Officers
Technical
Assistants

R.0. (Kenyan)
R.O. (Expatriate)
Technical Officers

R.,O. (Kenyan)
R.O. (Expatriate)
Technologists
Technicians

R.0. (Kenyan)
R.O. (Expatriate)
Lab. Technolegists

Magquate

Adequate

Inadequate

Adequate

Mequate

Adequate

Adequate

Recurrent £620,500
Development 207,317

£ 138,018 Recurrent
No Developsent

Recurrent £160,802*
1979/80 .
Development £27,400
1979/80

Recurrent £31,080*
Development £36,700

Recurrent £669,791
Developmsent £286,015

Recurrent £1,311,388
1979/80
Development £362,160
1979/80

Recurrent £65%,753
Development £152,888
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Stations
B) Regional Stations -

Main Programme

Technical staff

Lab. & Office
Pacilities

Financial Resource:
allocated 1980/91

Western Agricultural
Research Station, Kakamega

Nyanza Agricultural
Research Station, Kisii

Pyrethrum & Horticultural
Research Station, Molo

Nyandarua Agricultural
Research Station,
01 Joro Crok

Embu Agricultural Research
Station, Embu

Mwea-Tebere Agricultural
Research Station,
Mwea-Tebere

Coast Agricultural Research
Station, Mtwapa

Sorghum & Millet breeding and
agronomy, horticulturs, maize
agr Y, ground 8, animal
production.

Maize agronomy, sorghum & millet

grain lequme and horticulture

Pyrethrum and horticulture
research

Animal production especially
pigs, sheep and goats. Maize
breeding.

Maize agronomy, pasture and
fod "r crops.

Cotton and sunflower selection
and agronomy.

Coconut, cashew, cassava,
citrus, maize, vegetables and
cowpeas

101 ha main station
223 Alupe

100 ha main scation
4 ha Homa Bay
4 ha Oyani
7 ha Kilgoria

225 ha main station
266 Marindas

50 ha Perkera

6 ha Limuru,

405 ha main atation
No substations

71 ha main station
19 ha Murinduko

50 ha main station
32.5 ha Giaki

242 ha main station
20 ha Matuga
16 ha Msabaha
8 ha Mpeketoni

=™ N Ww e

- N

R.0. (Kenyan)
Technical Officers
Technicians

R.O. (Kenyan)
Technical
Officers
Technicians

R.O. (Kenyans)
Technical Officers
Technical
Assistants

R.0. (Kenyans)
Technical Officers
Technical
Assistants

R.O. (Kenyan)
R.O. (Expatriate)
Technical
Assistants ™

R.0. (Kenyan)
R.O. (Expatriate)
Technical Officers
Technical
Assistants

Inadequate

Inadequate

Inadequate

Inadequate

Inadequate

Moderate

Very
Inadequate

Recurrent £23,89%
1979/80 Co
Developsent ?

Recurrent £116,812
1979/80
Development £118,297

Recurcent £47,573
Developwent -~ NIL

Recurrent £83,230
Development £4,825

Recurrent £26,900
Development 234,090

Recurrent £79,718
&

N.B.

* indicates that the figure does not include Personal Emcluments.
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Station, Kisumu

rice agronomy.

Irrigation Scheme
Substation - Mwea
Tehere

[T

R.O. (Expatriate)

" Stations Main Programme Land Technical Staff Lab. & Office Financial Resources
B) Regional stations Facilities allocated 1980/81
8. Anlmlvﬂusbandzy Research Livestock production - sheep 400 ha 2 R.O. (Kenyan) Inadequata
Station, Mariakani and goats, cattle '
9, .otton Research Statjon, Cotton selection and agronomy 20 ha main station 4 R.0. (Kenyan) Adequate
Kibos 16 Technical .
Assistants
10. Beef Research Station, Lanet | Beef Recearch 1632 ha main station 3 R.U. (Kenyan) Inadequate Recurrent £312,220
No substation 4 Technical Officer 1979/80
1 Technician Development £521,473
1975/80
11. Ahero Irrigation Research Water Managerent, pest control, Undefined - Ahero R.0. (Kenyan) Inadequate

9€T
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Annex 11

List of Donor-Assisted Research and Research-Related Projects

" Ministry of Agriculture (MINAG)

1.
2.
3.

4.

5.

6.

7.

8.

9.
10.
11.
12.
13.
14.
15.
i6.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
3o.
31.
32.
33.
34.
3s.

ICIiZ Capital Development
Development and General Planning Minag

Yala Swamp Development (Irrigation and Soil and Water .

Conservation)

Sugar Rehabilitation & Research Projects
Plant Breeding Research, Njoro

Dryland Farming Research Project
Irrigation Research Project

Crops Post-Harvest Improvement Project
Grain Storage Research & Handling Project
West Kano Pilot Yrrigation Scheme
Mwea Irrigation Project

Soil conservation Research & Services
Turkana Region Irrigation Cluster

Ewaso Nylro Irrigation Cluster

Mitungnu Irrigation Scheme
Muka Mukum Settlement & Irrigation Scheme
Integrated Agriculturai Development Program Phase I
Group Farm Rehabilitaticn Project :
Smallholder Coffee Improvement Project
Narok Agricultural Development Project
Machakos Integrated Development Project
Soil Conservation Project

Baringo ASAL Project

Kitui ASAL Project Planning Unit

Kitui SAL - Soil Conservation

Water Conservation - Embu, Meru, Isiolo
IADP II - Scll/Water Conservation

IADP II - Small Scale Irrigation

IADP II ~ Coconut Development

IADP II - Research Development
Agricultural Information and Documentation
Ndoruba Institute of Agriculture

Embu Institute of Agriculture

Egerton College '

Bukura Institute

Ministry of Livestock Development (MLD)

1.

2.
3.
4.
5.
‘6.
7.
8.
9.
10.
11.
12.
13.
14,
15.
16.
17.
18.

Capital Development

Runderpest Program

Foot and Mouth Disease Control

National Tick Control Program

Wildlife Disease Control

Kiboko Range Research

Small Runinants Research Support Program
Bee-keeping Projact

Poultry Development Project

Rural Milk Project

Range Develcpment and Improvement
Integrated Agricultural Development Program - Phasge I
TADP Phase II Annual Production

Machakos Integrated Development Project
IADP Kericho District Tick Control

IADP Baringo Semi-Arid Area Project

IADP Narok Agricultural Development Project
Naivasha Dairy Training School

OPEC
USAID/UNDP/FRG
Netherlands

IBRDD

CIDA
FAO/UNDP
Netherlands
USAID
DANIDA/UK
EEC

Kuwait

U.X.

NORA")

ODA

¥FW

KFW
IBRD/IDA/BADEA
IBRD/IDA
IBRD/IDA
IDA -

EEC

SIDA

_IDA/IBRD

USAID
USAID
ODA
IDA/IFAD

*IDA/IFAD

IDA/IFAD
IDA/IFAD
U.K.
IBRD/IDA
IBRD/IDA
USAID
IBRD/1DA

DANIDA
SIDA/IDA

SIDA

EEC

CIDA

USAID

USAID

cipa
Netherlands
Finland

IDA
IBRD/IDA/BADEA
IDA/IFAD

EEC

DANIDA

IDA

-IDA

DANIDA



Estimated Research -Expenditure in relation to production values of

Juolg abug snojaesg

Col. A :

-Col. B, C and D

agricultural commodities - 1979/80
A B C D
) Estimated= Researchzz Research Total % Value |% Expenditure
Commodity Production | Expenditure| Expenditure Research col. A Col. D
Value KE Local |External aid |Expenditure
KE, G600 KE KE

Coffee 106,426 677}654 50,000 727,654 33.2 26.7 »
Tea 67,343 138,018 - . 138,018 21.0 S.1
Maize’ 9,363 218,889 10,944 229,873 2.9 8.4
Wheat 14,886 39,205 - 39,205 4.6 1.4
Sugar 23,302 101,131 - 101,131 7.3 3.7
Other food crops 20,356 267,850 160,688 428,538 6.4 15.7
Cil & fibre crops 12,440 20€,916 18,444 225,360 3.9 8.3
Horticulture 4,286 175,951 37,290 213,241 1.3 7.8
Livestock: Beef &

Milk 61,890 405,191 94,350 499,541 19.3 32.8
Range Research - 88,170 34,945 123,115
Totals 320,292 2,318,975 406,661 2,725,636
Note

Recorded marketed production in 1979 published by Central Bureau of Statistics.

Based on survey of estimated expenditure on research projects, excluding general overheats.
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Planned Development and Recurrent Expenditure - Ministry of Agriculture

in K£,000)
1978/79 1979/80 1980/81 1981/82 1982/83 Total Percentage
Fourth
Plan
eneral Administration Recurrent 2,342 2,400 2,472 2,546 2,622 12,382
and Planning Development 573 1,237 974 910 1,017 4,711
TOTAL 2,915 3,637 3,446 2,456 3,639 17,093 4.4
L.ivastock Development Recurrent 8,201 9,239 10,608 12,285 14,102 54,435
Development 7,215 6,784 6,854 6,981 7,688 35,522
TOTAL 15,416 16,023 17,462 19,266 21,790 89,957 23.0
Crop Development Recurrent 5,331 7,259 8,235 8,568 9,014 38,407
Development 14,738 27,051 30,280 32,136 42,149 146,354
TOTAL 20,069 34,310 38,515 40,704 51,163 184,761 47.2
Land and Farm" Recurrent 1,188 1,816 1,950 2,106 2,295 9,355
pevelopment Development 2,944 3,717 4,173 4,507 5,508 20,849
TOTAL 4,132 5,533 6,123 6,613 7.803 30,204 7.7
pgricultural Rzcurrent 3,958 1,822 2,030 2,191 2,366 12,367
Education Development 1,329 1,992 3,384 3,964 4,439 15,108
MAL 5,287 3,814 5,414 6,155 6,805 27,475 7.0
pgricultural Pinance TOTAL 3,620 4,495 5,365 5,484 7,976 26,940 6.9
Corporation
Rpgricultural Development TOTAL 1,750 1,300 510 S10 520 4,590 1.1
Corporation
Joint Research Recurrent 1,360 1,464 1,611 1,772 1,949 8,156
Fervices Development 366 424 460 508 703 2,461
TOTAL 1,126 1,888 2,071 2,280 2,652 10,617 2.7
Ministry of Agriculture Recurrent 22,380 24,000 26,906 29,468 32,348 135,002
Development 32,535 47,000 52,000 55,000 70,000 256,535
TOTAL 54,915 71,000 78,906 84,468 102,348 391,637 100.0

*

Includes subvote for Area Development.
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Planned and aActual Expenditure for Agricultural Research (KE '000) at Current Prices

Veterinary Research
Recurrent
Development

Total

Range Research

Recurrent
Development
Toval

Animal Husbandry Research
Recurrent

Development

Total

Crop Research

Recurrent

Development

Total

Soil, Plant and Seed Inspection
Recurrent

Development

Total

Economic Research and Study
Finance (Development)

Joint Research Services (Muguga)

Recurrent
Development
Total

Grand Total
Recurrent
Development
Total

Five Year
Plan
1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 Total
Actual Actual Provision Actual Provision Actual Provision Provision Provision
281 428 477 (508) 529 (587) 627 706 2767
461 164 99 (295) 87 (316) 20 20 410
742 612 576 (803) 616 (903) 647 726 3177
131 234 241 (207) 262 (220) 317 357 1411
37 170 155 +(279) 110 (295) 115 120 670
168 404 396 (486) 372 (515) - 432 477 2021
242 302 353 (500) 372 (520) 427 471 1925
182 432 361 (191) 461 (211) 305 302 1861
424 734 714 (691) 833 (731) 732 773 3786
1351 1755 1983 (1763) 2451 (1992) 2767 3120 12076
439 797 1051 (612) 1066 (1459) 1028 1070 5012
1790 2552 3034 (2375) 3517 (3451) 3795 4190 17088
80 115 129 (186) 160 (152) 185 210 799
157 182 101 (185) 76 (272) 100 100 599
237 297 230 (371) 236 (464) 825 310 1358
- 280(?) 660 (?) 780 (?) 800 700 3220
1143 1216 1338 (1663) 1471 (1588) 1618 1780 7423
399 367 433 (341) 475 (335) 524 574 2373
1542 1583 1771 (2004) 1946 (1923) 2142 2354 9796
3228 4050 4521 (4827) 5245 (5099) 5941 6644 26401
1675 2412 2860 (1903) 3055 (2888) 2892 2886 14105
4903 6462 7381 (6730) 83C0 (7987) 8833 92470 40446

yT xauuy

£rl



Previoug Page Blank

)
Government of Kenya Budgetary Support for Crops and Livestock Research 1980/81 and 1981/82x

in KE.
1980/81 1981/82
Recurrent Development Total Recurrent Development Total
Crops 3,417,166 1,230,743 4,647,909 4,059,751 1,965,096 6,024,847
Livestock 1,600,954 620,050 2,221,004 1,866,393 1,059,252 2,925,645
Totals 5,018,120 1,850,793 6,868,913 5,926,144 3,024,348 €,950,482

x¥) Excludes Research on Coffee, Tea and National Irrigation.
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Distribution of Research Manpower in Kenya over 12 year period, 1966-1978

Kenyans Non Kenyans Total
BSc MSc PhD Total BSc MSc PhD Total BSc MS5c PhD Total
Coffee 1966 0 2 0 2 6 2 2 10 6 4 2 12
1969 1 2 1 4 3 6 3 12 4 8 4 16
1972 2 3 2 7 1 2 5 ] 3 5 7 s
1975 3 4 2 9 0 3 3 6 3 7 5 15
1978 7 6 2 15 0 0 3 3 7 6 5 18
Tea 1966 0 0 0 0 2 1 0 3 2 1 0 3
1969 2 0 0 2 3 1 0 4 5 1 0 6
1972 1] 2 0 2 3 1 0 4 3 4 0 7
1975 0 3 0 3 2 1 1] 3 2 4 0 6
1978
1980 1 2 1 4 0 0 0 1] 1l 2 1 4
Other Crops & Livestock
Ecozone 2 1966 8 6 1 15 28 33 29 90 36 39 30 105
1969 1G 11 1 . 22 23 38 46 107 33 49 47 129
1972 85 40 3 128 25 25 33 83 110 65 36 211
1975 52 46 12 110 23 24 50 97 15 70 62 207
1978 108 41 13 162 11 17 24 52 119 58 37 214
Other Crops & Livestock
Ecozone 3 1966
1969
1972 0 0 0 0 3 3 1 7 3 3 1 7
1975 3 2 0 5 1 2 ] 3 4 4 0 8
1978 3 3 0 6 0 1 0 1 3 4 0 7
1980 9 3 0 12 2 0 0 2 11 3 1] 14
Other Crops & Livestock
Ecozone 4 1966
1969 2 1 0 3 3 2 2 7 5 3 2 10
1972 3 2 0 5 2 1 3 6 5 3 3 *r
1975 4 3 0 7 0 1 0 1 4 4 0 8
1978 2 2 0 4 0 0 0 0 2 2 ¢ 4
1980

9T Xauuy
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Kenya Manpower Training Needs 51981-1990)1

Public Sector

(1)

(i1)

{ii1)

{iv}

Rural afforestation in 40 districts out of the existing

57 including forest management needs
= 40x3=

Research staff to man the 5 stations of Muguga, Turbo,
Mombasa, Hola and Kibwezi
15x3 = 45 (30 MSc. + 15 PhD)

Training - appointees for the Department of Forestry
(mc- level)l..I...l.l.'...IQ.--.l.l..I...rl....I...
- Teachers for the Londiani Forest Training School

(MSC. level) ceceacsssccsscanssaccssnccssscncsccocnse

Regional programmes - 10 programmes are already
working, some of which are listed below:

Tana River Development Authority

Lake Victoria Basin Development Authority
Kerio Valley Development Authority
Baringo Valley Development Authority etc.
10x2 = 20

- Total Public Sector

Private ‘Sector

(1)
(ii)
(ii4)

Factories and timber industry
Small-scale mills and prefabricated housing
Undetermined yet

Total private sector

Total public and private sector

Additional Needs

(i)
(11)

Wastage 5% = retirement and resignation 5%
Foreign students 10%

GRAND TOTAL

Annex 17

120

45

13

10

_20
208

15
15
30
60
268

26
26

320

1 Szmuel Burley 1981. See also Roche 1980
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Forestry R ch Needs for Developing Countries

(1) Forestry in relation to agriculture and rural developuent

(i)

()

1.
2.
3.
4.
5.
6.
7.
8.

(3)

1.
2.
3.
4q.
5.
6.
7.
8.
9.

11.
12,
13.
14.
15.

(c)

1.
2.
3.
4q.
5.
6.
7.
8.
9.
10.
11.

(D)
1.

2
3.

Sociological and institutional research

Determination of perceived role of trees and forests in rural welfare

Origin and solution of conflicts for land

Determination of accsytability and response to innovative systcms
pefinition and testing of incuntivas to incorporate trees
Guidelines for project preparation

Extension methods

Institutional aspects

Economic returns from alternative farming systems porating trees

Farming systems using trees

CGround preparation (especially arid and degrad

nuffects and systems of intercropping, includin, als
Mycorrhizal and other microbiological relations

M¥ulching effects on soil chemistry and structure

Impact on soil fertility of burning manure and crop residues
Soil nutrients (especially nitrogen and phosphorus, salinity)
Moisture relations

Irrigation

sand dune stabilization

Shelterbelts

Choice of species and provenance

Seed collection, storage, testing, zonation, certification
Silvicultural treatment (coppicing, pollarding)

Vegetative propagation

Potential of tree brceding

watersheds (catchments) and range management

Farming systems appropriate for upland areas
Alternatives for fodder production on and off farms
Improvement of alpine pasture lands

Impact of land use on water yleld, quality and timing
Impact on stream flow patterns of shifting cultivation
cost and effectiveness of watershed management
Determination of run-off rates and sediment yield
Carrying capacity and grazing control to maximize range production
Least cqst approaches to range improvement

Improvement of savannah range lands

Improvement of arid zone range lands

wWildlife in relation to rural welfare
Ecological monitoring of animal habitats

Population behaviour of animals
Socioeconomic aspects of the place of animal products in rural life

Forestry in relation to energy production and use

Silviculture of biomass/fuelwood species and systems

Choice of specles and provenance

Tree breeding

Seed research

Vegetative propagation, tissue culture, cell genetics
Grrund preparation methods

Silvicultural methods

Pests and diseases

Fire control systems

Effect of repeated cropping on soil

Yield, harvesting and properties

Yield assessment

Harvesting and transpor'. methods
Density and calorific value
Chemical content

Annex 18
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{C) Industrial research related to village technology

1. Improved stove and crematorium design
2. Improved fuelwood and charcoal preparation methods
3. Small~scale crop processors, generators, wood preservation

4. Use of residues

{D) Comparison with alternative fuels (social, technical and economic
: efficiency)

(B) Wood-based derivatives

1, Pyrolysis

2. Gasification

3. Pelletization

4. Mathanol

5. Ethanol and liquid fuel technology

(11i) Management and conservation of existing resources {mainly natural foresta)

(A) Resource survay

1. rand use planning methodg

" 2. Soil and land use survey &nd evaluation
3. Monitoring changes of forest area
4. Inventories of accessible natural forest

(B

-—

Conservation

1. Methods to identify and quantify unique biotic associations
2. Methods to conserve genetic resources and ecosystems

3. Monitoring changes within ecosystems and species

4, Policy and legal aspects of conservation

5. Underlying ecological and biological processes

(C

-~

Silvicultural systems for natural forests

1. Natural regeneration
2. Artificial enrichment

(D) Whole tree use

1. Harvesting

2. Utilization

3. Effects on site

(E) Use and marketing of secondary species
1. Inventory

2. Properties

3. Information and market intelligence

(F) Wood preservation

(iv) Industrial forestry

(A) silviculture and management

1. Choice of species and provenance

2. Seed collection, storage, testing, zonation, certification
3. Vegetative propagation, tissue culture, cell genetics

4. Tree breeding

5. Ground preparation

6. Spacing, weeding, thinning, pruning

7. Pertilization and soil nutrients

8. Mycorrhizal and microbial relations

9. Integrated pest management

10. Pire control systems

(B} Wood properties

1. Anatomical

2. Chemical

3. Physical/mechanical
4. Pulp, paper, boards
5. Composites
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Proposed relationshlips in Kenya's Agricultural Research System
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Agro-climatic zones of Kenya.
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Fig., 3 Establishing ti'e National Agricultuial Development Plan
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Fig. 4 Planning for izplementation of National Agricultural Research
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Fig. 5 PRESENT ORGANIZATION OF AGRICULTURAL RESEARCH IN KENYA
Collaborating International Centres = Current Donor Projects
CIMMYT - Wheat & Maize CIDA - Wheat & Oil Seed
cIp - Potatoes ’ breeding
ILRAD -~ Animal diseases_ UNDP/FAO ~ Horticultural Crops
ILCA ~ Animal production CIP/Germany -~ Potato Research
ICIPE - Pests research World Bank - Sugarcane research
ICRAF - Agro-forestry FAO - Pastures
: . FAO/UNDP -~ Dry land farming
Netherlands - Dry beans
AGRICULTURAL RESEARCH IN KENYA Netherlands - Irrigation
FAO/UNDP - Sorghum & Millet
Netherlands - Soil Survey
N.C.S.T UNIVERSITY Netherlands - Seed Certification
OF | & quality control
NAIROBI FAO - Plant protection
l KART KETRI Canada - Biological control
(Kenya Agric. (Kenya Trypanosomiasis -
Res. Inst.) Res. Inst.) Fac. of Fac. of Vet.
) ASARC
(Agric. Sciences Advisory Agric. Medicine
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Inter-relationship and linkages of the Scientific Rescarch Division

1980

MA -
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. PROVINCIAL
MA Minister for Agriculture/ AND DISTRICT
Minister’s Committee FIELD SERVICES
NCST National Council for Science and |
Technology l
DPD  Development Planning Division |
ASARC Agricultural Sciences Advisory ,
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KARI Kenya Agricultural Research Institute ]
PRAC Provincial Research Advisory |
Commitiee FARMER |
DVS  Department of Veterinary Services
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CCF  Chief Conservator of Foresis

Agricultural Research System in Kenya by D.M. Thairu,
SAREC Report R1 :




167

Fig. 6 Location of agricultural research stations and substations in

Kenya.
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OAGANIZATION OF AGRICULTURAL RESEARCH AND EXTENSION SERVICES
(MGRICULTURAL RESEARCE DELIVERY) UNDEY THE DIRECTOR or
AGRICULTURE (DA)
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