PA-AN-p-353

[ Lot BN S
)[\l :-)t’;\; 0 -

A Manpowesr and Training Plan

for the Agricultural Research System

in Kenya 1983-1987

Prepared By:

National Council for Science and Technology

and

International Service for National Agricultural Research



? N Mf’ 2,5 D
A Manpower and Training Plan
for the Agricultural Research System
in Kenya

1983-1987

November 1982

A Report By

National Council for Science and Technology

Nairobi, Kenya
and
nternational Service for National Agricultural Research

The Hague, Netherlands

PUBLISHED BY

Isnar \



TABLE OF CONTENTS

CHAPTER

SUMMARY

INTRODUCTION

Origin of the Mission
Terms of Reference
Composition of the Mission
Program of the Mission
Background Information

BACKGROUND INFORMATION ON AGRICULTURAL RESEARCH MANPOWER
IN KENYA

National and Agricultural Manpower Planning in Kenya
International Comparisons with the Agricultural Research
System in Kenya

The Growth of the Agricultural Research System in Kenya,
1963 to 1982

Past Trends in the Increase of Agricultural Scientists:
A Basis for Extrapolation?

Growth in Expenditure

PRESENT CHARACTERISTICS OF THE STOCK OF AGRICULTURAL
RESEARCH SCIENTISTS BY DISCIFLINES AND CROPS, JUNE 1982

Crops Research

Forestry Research

Animal Production Research

Veterinary Research

The University of Nairobi

Attrition and Turnover of Agricultural Research Scientists

UNCONSTRAINED DEMAND FOR AGRICULTURAL RESEARCH SCIENTISTS
IN KENYA

The ATAC and DPM Surveys of Unconstrained Demand
Unconstrained Demands for Agricultural Research
Scientists in the 1980s

Overall Requirements for Research Scientists

Page

[

BN

16

16
16
18
21
21
21

29

29

31
42



CHAPTER

5

CONSTRAINED DEMAND FOR AGRICULTURAL RESEARCH SCIENTISTS,
1983 TO 1987

Target Expenditures for Agricultural Research

Projected Net Increases in the Number of Agricultural
Research Scientists

Budgetary Implications

The Allocation of Additional Research Scientists from

1983 to 1987: Research Priorities

Comparison with the Present Pattern of Graduate Recruitment
to Agricultural Research

RECRUITMENT, CAREERS, AND PERSONNEL COSTS

Recruitment
Careers
Personnel Costs

AN OVERALL TRAINING STRATEGY FOR AGRICULTURAL RESEARCH
SCIENTISTS

Research Attitudes

Theoretical and Practical Knowledge
Research and Production Skills

Prioritizing Training Needs

Sequencing Training Inputs

Local versus Overseas Postgraduate Training

MANPOWER ALLOCATINNS AND TRAINING REQUIREMENTS FOR
CROPS RESEARCH

Current Stocks and Recommended Allocations of Crops
Research Officers

Combined Recommendations of Net Increases in Manpower by
Commodity and Discipline

The Supply of Crops Research Officers

Recommended Training Plan by Commodity Area for 1983
through 1987

Postgraduate Training at the Faculty of Agriculture,
University of Nairobi

Improving the Linkage Between Research and Extension

Page

45
45

46
49

49
53
54
55

56
57

61

62
62
63
64
64
66

69

70

86
88

93

110
113



CHAPTER

10

11

12

MANPOWER ALLOCATIONS AND TRAINING REQUIREMENTS FOR
ANIMAL PRODUCTION RESEARCH

Current Stocks and Recommended Allocations of Animal
Production Research Officers

The Supply of Animal Production Research Officers

Postgraduate Training Requirements for Animal
Production Research Officers

MANPOWER ALLOCATIONS AND TRAINING REQUIREMENTS FOR
VETERINARY RESEARCH

Current Stocks and Recommended Allocations of Veterinary
Research Officers

The Supply of Veterinary Research Officers

Postgraduate Training Requirements for Veterinary
Research Officers

MANPOWER ALLOCATIONS AND TRAINING REQUIREMENTS FOR
FORESTRY RESEARCH CENTER

Current Stocks and Recommended Allocations of Forestry
Research Officers

The Supply of Forestry Research Officers

Postgraduate Training Requirements for Forestry Research
Officers

TECHNICAL SUPPORT STAFF FOR AGRICULTURAL RESEARCH IN
KENYA

Actual and Desired Ratios of Scientists to Technical
Support Staff

Present Utilization of Technical Support Personnel
Past and Projected Supply of Agricultural Diploma- and
Certificate-Holders

Projected Demand and Supply of Technical Support
Personnel for Agricultural Research, 1983 to 1987

Page

117
117
128

129

131
131
152

133

136
136
137

138

141
141
143
146

149



CHAPTER Page

13 CONCLUSIONS AND RECOMMENDATIONS 151
Manpower Surveys 151
Net Increase in the Number of Agricultural Research

Scientists, 1983 to 1987 © 151
The Training Strategy

Graduate Recruitment Requirements and Projected

Supply, 1982 to 1987: Qnantitative Aspects 152
Graduate Recruitment Requirements and Projected

Supply, 1982 to 1987: Qualitative Aspects 152
Postgraduate Training: Quantitative Aspects 152
Postgraduate Training: Qualitative Aspects 153
Technical Assistance for Agricultural Research 153
Technical Support Staff 154

S~



LIST OF APPENDICES

People We Met

Survey of Agricultural Research Scientists in Kenya, June 1982
Codebook Used for Data Analysis of Research Scientist Survey, 1982
List of Acronyms

Bibliography



10

11

12

13

14

15

LIST OF TABLES

Expenditure Allocation and Manpower Development to National
Agricultural Research Systems, 1980

Formal Qualification levels of Agricultural Research
Scientists in Kenya Compared vith Other LDCs, 1978 to 1982

Number of Agricultural Research Scientists in Kenya,
1963 to 1972

Average Annual Growth Rater and Percentage Increases in
Agriculture Research Scientists Employed in the Public
Sector in Kenya, 1963 to 1982

Establishment of Agricultural Research Stations in Kenya,
1900 to 1982

Ratios or B.Sc.:M.Sc.:Ph.D. Agricultural Research
Scientists in Kenya, 1963 to 1978 (Kenyans and
Foreigners)

Agricultural Research Expenditure from 1973 to 1978 in
Current and Constant (1972) Prices

National and Agricultural GDP and Research Expenditures,
1970 to 1979

Stocks, Qualifications, and Experience Profiles of Crops
Research Scientists by Major Discipline in Kenya

Number of Scientists in Major Crop Improvement Programs
by Qualification Level

Stocks, Cualifications, and Experience Profiles of
Forestry Research Scientists by Major Discipline,
May 1982

Stocks, Qualifications, and Experience Profiles of
Animal Production Research Scientists by Major
Discipline, June 1982

Stocks, Qualifications, and Experierce 2rofiles of
Veterinary Research Scientists by Major Discipline

Turnover and Attrition of Kenyan Research Scientists
in Crops Research, 1979 to 1982

Turnover and Attrition of Research Scientists in Maize
and Pasture Research at the National Agricultural
Research Station, Kitale, 1963 to 1979

Page

10

11

12

13

14

15

17

18

19

20

22

25

26



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

additional Agricultural Manpower by Qualification
Level Requested by the Public and Private Sectors
in Kenya, 1977 to 1988

High and Middle-Level Agricultural Manpower Requirements
in the Kenyan Civil Service, 1979 to 1983

KARI Estimates of National Requirements of Experienced
Scientists by Major Crop

In-Post and KARI Requirement Estimates for all Crop Research
Scientists, early 1980

Relative Training Deficits of Crops Research Scientists
in Major Crop Improvement Programs in Kenya, early 1980s

Crops Scientist Requirements Submitted by Research
Station Directors, 1981

KARI Estimate of National Requirements of Forestry
Research Scientists

National Requirements for Forestry Research Scientists,
1982 to 1993

KARI National Requirements for Animal Production Research
Scientists in Kenya

Postgraduate Training Requirements for Animal Eroduction
and Related Research Scientists, 1983 to 1987

KARI Estimates of National Requirements for Experienced
Veterinary Research Scientists

Total Requirements for Agricultural Research Scientists,
1983 to 1587

Projected Size of Agricultural GDP (KE Million) in 1987
and 1993 (at Constant 1980 Prices)

Total Resear~h Scientist Emoluments as Percentages of
Combined Recurrent and Development Expenditures on
Agricultural Research, 1982 to 1983

Net Increase in Agricultural Research Scientists,
1983 to 1992

Page

30

32

33

36

37

39

40

41

42

43

44

45

47

48



31

32

33

34

35

36a

36b

37a

37

38a

38b

39a

39b

40a

40b

4la

41b

Development and Recurrent Forward Budgets, 1981/82 to
1984/85 (Ke Million)

Lncation of Agricultural Research Scientists by Province,
1963 to 1978 Percentages

Recommended Net Annual Increases and Recruitment of
Agricultural Research Scientists by Major Research
Activity in Kenya, 1983 to 1987

Personal Emoluments as a Percentage of Total Agricultural
Research Expenditure

Annual Costs of M.Sc. Agriculture Courses Overseas and
in Kenya, 1981 (Kenya Shillings)

Number of Maize Research Officers by Discipline, 1982

Recommended Net Increases of Maize Research Officers by
Discipline, 1983 to 1987

Number of Wheat Research Officers by Discipline, 1982

Recommended Net Increases of Wheat Research Officers by
Discipline, 1983 to 1987

Number of Sorghum and Millet Research Officers by
Discipline, 1982

Recommended Net Increases of Sorghum and Millet Research
Officers by Discipline, 1983 to 1987

Numbers of Rice Research Officers by Discipline, 1982

Recommended Net Increases in Rice Research Officers by
Discipline, 1983 to 1987

Number of Grain Legume Research Officers by Discipline,
1982

Recommended Net Increases in Grain.Legume Research
Officers by Discipline, 1983 to 1987

Number of Potato Research Officers by Discipline, 1982

Recommended Net Increases in Potato Research Officers by
Discipline, 1983 to 1987

Page

50

51

53

59

69

72

72

73

73

74

74

75

75

76

76

77

77



42a

42b

43a

43b

44a

44b

45a

45b

46a

46b

47a

47b

48a

48b

49a

49b

50a

50b

Number of Root and Tuber Research Officers by Discipline

Recommended Net Increases in Roots and Tubers Research
Officers by Discipline, 1983 to 1987

Number of Oil Seed Research Officers by Discipline, 1982

Recommended Net Increases in Oil Seeds Research Officers
by Discipline, 1983 to 1987

Number of Horticulture Research Officers by Discipline, 1982

Recommended Net Increases in Horticulture Research Officers
by Discipline, 1983 to 1987

Number of Coffee Research Officers by Discipline, 1982

Recommended Net Increases in Coffee Research Officers by
Discipline, 1983 to 1987

Number of Tea Research Officers by Discipline, 1982

Recommended Net Increases in Tea Research Officers by
Discipline, 1983 to 1987

Number of Pyrethrum Research Officers by Discipline

Recommended Net Increases in Pyrethrum Research Officers
by Discipline, 1983 to 1987

Number of Sugar Research Officers by Discipline, 1982

Recommended Net Increases in Sugar Research Officers by
Discipline, 1983 to 1987

Number of Cotton Research Officers by Discipline, 1982

Recommended Net Increases in Cotton Research Officers
by Discipline, 1983 to 1987

Number of Seed Quality Research Officers by Discipline,
1982

Recommended Net Increases in Seed Quality Research
Officers by Discipline, 1983 to 1987

Page

78

78

79

79

80

80

81

8l

82

82

83

83

84

84

85

85

86

86



51

52

53

54

55

56

57

58

59

60

61

62

63

64

Current Size and Recommended Net Increases in Numbers
of Research Officers by Commodity and Related Research
Programs e

Current Size and Recommended Net Increases in the Number
of Research Officers by Discipline

Past and Projected Supply of Agricultural and Veterinary
Graduates and Postgraduates from the University of
Nairobi, 1971 to 1987

University of Nairobi 1981/82 Admissions Summary

B.Sc. and M.Sc. Graduates from Nairobi University Employed
in the Agricultural Research Sector, 1972/73 to 1980/81

Number of Training Grants Required for Maize Research
Officers at the M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Wheat Research
Officers at the M.Sc. and Ph.D. Levels, 1982 to 1987

Number of Training Grants Required for Sorghum ar. Millet
Research Officers at the M.Sc. and Ph.D. Levels, 1483
to 1987

Number of Training Grants Required for Rice Research
Officers at M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Grain Legume
Research Officers at the M.Sc. and Ph.D. Levels,
1983 to 1987

Number of Training Grants Required for Potato Research
Officers at the M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Roots and Tuber
Research Officers at the M.Sc. and Ph.D. ILevels,
1983 to 1987

Number of Training Grants Required for 0il Seeds Research
Officers at the M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Horticulture
Research Officers at the M.Sc. and Ph.D. Levels,
1983 to 1987

Page

87

87

89

90

92

95

96

97

98

99

101

102

103

104



65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

Number of Training Grants Required for Coffee Research
Officers at the M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Tea Research
Officers at the M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Pyrethrum Research
Officers at M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Sugar Research
Officers at M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grants Required for Cotton Research
Officers at M.Sc. and Ph.D. Levels, 1983 to 1987

Number of Training Grant: Required for Seed Quality
Research Officers, 1983 to 1987

Number of Training Grants Required for Research Scientists
Not Assigned to a Commodity Improvement Program

M.Sc. and Ph.D. Training Requirements for Crops Research
Scientists, 1983 to 1987

Overall Training Plan Showing the Approximate Number of
Formal Degree and IARC Training Grants Required Each
Year, 1983 to 1987

Distribution of Crops Research Officers Undertaking
Postgraduate Training from 1980 to mid-1982 by Crops
Research Station

Number of Animal Production Research Officers by
piscipline, 1982

Recommended Net Increases of Research Officers by
Discipline, 1983 to 1987

Number of Beef Research Officers by Discipline, 1982

Recommended Net Increases of Beef Research Officers by
Discipline, 1983 to 1987

Number of Dairy Research Officers by Discipline, 1982

Recommended Net Increases of Dajry Research Officers by
Discipline, 1983 to 1987

Page

105

105

106

106

107

107

lo8

109

110

116

118

119

120

121

122

122



8l

82

83

84

85

86

87

88

89

90

9l

92

93

94

95

Number of Sheep and Goat. Research Officers by
Discipline, 1982

Recommended Net Increases of Sheep and Goat Research
Officers by Discipline, 1983 to 1987

Number of Poultry Research Officers by Discipline, 1982

Recommended Net Increases of Poultry Research Officers
by Discipline, 1983 to 1987

Recommended Net Increases of Other Research Officers
by Livestock Area and Discipline, 1983 to 1987

Summary of Current Staff by Livestock Area and/or
Discipline, Recommended Net Increases, 1983 to
1987, and Projected Staff in 1982

Projected Outputs of Graduates from the Department
of Range Management, University of Nairobi, 1980/81
to 1989/90

Number of Training Grants Required for Animal Production
Research Officers at M.Sc., and Ph.D. Levels, 1983 to 1987

Number of Veterinary Research Officers by Discipline,
1982

Recommended Net Increases of Veterinary Research
Officers by Discipline, 1983 to 1987

Postgraduate Training Requirements for Veterinary
Research Officers at M.Sc., and Ph.D. Levels, 1983
to 1987

Number of Veterinary Research Officers by Discipline,
1982

Recommended Net Increases in Forestry Research Scientists
by Discipline, 1983 to 1987

Projected Outputs of %raduates from the Department of
Forestry, University c¢f Nairobi, 1980/81 to 1989/90

Number of Training Grants Required for Forestry Research
Scientists at M.Sc. and Ph.D. Levels, 1983 to 1987

Page

123

124

125

127

128

130

131

132

133

136

137

138

139



Page

96 Estimates of Actual Scientist and Diplona- and
Certificate~Holder Stock Ratios for the Agricultural
Research System in Kenya, Early 1980s . 142

97 Ratios of Scientists and Diploma~ and Certificate-Level
Technical Manpower Employed at Agricultural Research
Stations in Kenya, 1981 143

98 Desired Ratios for Scientists and Diploma- and
Certificate-Holders in the Agricultural Research
System in Kenya 144

99 Egerton College, Student Analysis by Course and Year
of Study, 1981/82 146

100 Past and Projected Supply of Diploma- and Certificate-
Level Agricultural Manpower in Kenya, 1971 to 1987 147

101 East African Examination Correct Results for

Laboratory Technician Students at Kenya Polytechnic,
December 1979 148

\



SUMMARY

The first part of this report examines the development of the
agricultural research system in Kenya since independence, and the main
characteristics of the present stock of agricultural research
scientists. The strong and continuing commitment to agricultural
research by the government has resulted in very large increases in the
employment of scientists and technical support personnel, although this
growth has not occurred at a uniform rate throughout the period. Real
expenditure on agricultural research has also increased rapidly,
especially during the latter half of the 1970s. While less than 0.1% of
agricultural GDP was allocated to agricultural research in 1970, by 1979
the target of 1% had been exceeded. Consequently the agricultural
research system in Kenya is in a relatively strong position in terms of
resource availability, as compared with most other developing countries.

The analysis of Kenyan agricultural research scientists currently in post
indicates that while much has been achieved, much still remains to be
done in order to ensure that Kenya's agricultural research system is able
to meet the challenges of the decades to come. One of the major problems
is the inexperience of the majority of agricultural scientists, which in
the 1970s was exacerbated by high levels of attrition to other parts of
the public sector and, to a lesser extent, the private sector. It is
essential that young graduate recruits work with experienced scientists.
They should also receive high quality postgraduate training once they
have been employed for two to ‘threc years. With the recent large
increases in graduate recruitment, the burden of providing adequate
supervision and training has grown enormously. Approximately 50% of
agricultural research scientists have still to go for M.Sc. training.

In spite of the rapid growth of the research system during the last 30
years, the analysis of unconstrained demands for additional research
scientists and support personnel presented in Chapter 4 indicates that
there are estimated to be serious shortages of scientific manpower in
most of the major disciplines involved in agricultural research. To
satisfy these requests would require at least a doubling of the number of
research scientists. In order to assess the feasibility of such an
increase, the probable growth in "effective demand" for agricultural
scientists is estimated in Chapter 5 on the basis of a number of Kkey
assumptions about expenditure on agricultural research and the growth of
agricultural GDP during the next 5 to 10 years. It is concluded that
approximately 38 research scientists can, on average, be added to the
total stock each year between 1983 and 1987. The allocation of these net
additions to the main areas of research is dependent on the specification
of future research priorities. On the basis of discussions with the
National Council of Science and Technology and senior research personnel,
in addition to analyses of past research priorities, the current and
desired balance between basic, applied, and adaptive research, and the
linkages which should exist between research and extension, it is
recommended that the following allocations be adopted: crops, 15;
forestry, 10; animal production, 11; and veterinary, 2.
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These allocations must be seen, however, in the context of general
personnel policy for agricultural research. Chapter 6 deals with issues
of job categories, job grades, and academic qualifications. Particular
attention is paid to the ability of the research institutions to pay for
additional personnel.

In Chapter 7 the training needs of research personnel are identified, and
strategies are proposed for meeting them. The importance of encouraging
the correct attitudes towards agricultural research is emphasized, as is
the need to create the necessary research and production skills. It is
recommended that short courses at international agricultural research
centers be greatly increased for young crops scientists, and that this
should be followed by formal postgraduate M.Sc. training. Ph,D.~level
training should also be available for highly competent research officers
who are motivated and have demonstrated their commitment to pursuing a
career in agricultural research. Finally, senior scientists who have
established a good record of research productivity should be rewarded
with opportunities to attend appropriate courses and workshops in their
field of study. The issue o’/ local versus overseas postgraduate training
is also discussed.

Chapter 8 examines the current deployment of officers by commodity area,
and allocates research manpower within this sector in accordance with
research priorities identified by policy-makers and senior scientists.
There was widespread agreement that the traditional food crops of Kenya
have received too few resources and that research in these areas should
be strengthened. In particular maize, sorghum and millet, the grain
legumes cowpea and pigeon pea, and the rootcrops cassava and yams were
identified as high priorities. 1In addition the oil seed crops, such as
sunflower and rape seed are given high priority in order to reduce
vegetable oil imports. Vegetable breeding work was also viewed as a
priority (so that better adapted varieties could be developed for
multiplication by the existing seed industry). Finally, some tree crops
and tea need to be strengthened due to their importance to the economy of
Kenya. 1In terms of crops research training, a comprehensive five-year
plan, involving both short-term research training at international
agricultural research centers (IARCs) and formal postgraduate degree
training, primarily at %he Faculty of Agriculture at the University of
Nairobi, is proposed.

The next three chapters follow the same format for animal production, and
veterinary and forestry research. First, the current deployment of
research manpower is analyzed and then the recommended net additions of
new research officers are allocated by program area and/or discipline.
Finally, the training needs of current and new research officers are
assessed, and a training plan proposed.

The adequacy of the projected supplies of B.Sc., M.Sc., and Ph.D.
graduates from existing sources during 1983 to 1987, in relation to the
recommended recruitment and postgraduate training requirements for the
agricultural research sector, are examined in some detail. In crops
research, the most urgent need is to expand the capacity of the Faculty
of Agriculture, University of Nairobi, to train postgraduate students,



but in the meantime it will be necessary to increase overseas training
opportunities. The first priority for animal production research is to
estahlish a B.Sc. animal production program as quickly as possible, even
though M.Sc. training requirements are still very large compared with
recent outputs. Forestry research will only be able to recruit about
half of its requirements for B.Sc. graduates from the Department of
Forestry, and will have to rely considerably on recruitment from B.Sc.
general science courses. Current plans for postgraduate forestry
training remain unclear, and this should be rectified as soon as
possible. Finally, while BVM graduate recruitment into —veterinary
research should remain relatively 1limited, the number of scientists
currently employed who require M.8c. and Ph.D. training is still
substantial. It is recommended that much greater reliance be placed on
the Faculty of Veterinary Medicine, University of Naircobi.

Chapter 12 considers actual and desirable ratios between scientists and
technical support personnel. A number of measures are recommended to
improve the performance and relative position of this manpower. Actual
and projected supply of agriculturezl diploma- and certificate-holders is
assessed in relation to estimated requirements between 1983 and 1987. It
is concluded that given the current expansion of these training
institutions, recruitment targets for agricultural research are
attainable.

Chapter 13 summarizes the main conclusions and recommendations of this
study.



CHAPTER 1

INTRODUCTION

Origin of the Mission

In 1981 the National Council for Science and Technology (NCST) and the
International Service for National Agricultural Research (ISNAR)
participated in a joint study of Kenya's national agricultural research
system. One recommendation which resulted from this study called for a
careful analysis of the manpower development requirements of Kenya's
agricultural research system. On May 4, 1982, Professor P. Gacii,
Permanent Secretary of the Ministry of Regional Development, Science, and
Technology wrote to Dr. W. K. Gamble, Director General of ISNAR, to
request that a definitive study of the manpower and training requirements
of the Kenyan agricultural research system be carried out without further
delay. It was proposed that this be a collaborative study between NCST
and ISNAR. The Director General responded favorably to this request, and
on June 4, 1982, an ISNAR team arrived in Nairobi to begin working with
NCST.

Terms of Reference

The following terms of reference were developed by NCST and formed the
basis of the review.

- Assess the present and future needs of Kenya for agricultural
research manpowver.

- Propose a program for manpower training and development to meet
these needs, taking into account the numbers, areas, and levels of
training required.

- Determine the need for technical and/or financial assistance
required for agricultural research manpower development.

- Make any other recommendations considered necessary to strengthen
Kenya's overall agricultural research manpower development.

- Prepare and submit the report to ISNAR and the Government of Kenya
within six weeks of the start of the study.

Composition of the Mission

The review was carried out by a joint study team selected by the National
Council for Science and Technology and ISNAR. Overall direction for the
study was given by Dr. F. J. Wang'ati, for the Secretary of NCST.
Professor Burton E. Swanson (ISNAR consultant, on secondment from the
University of Illinois)) served as team leader. Other members of the
study team included Mr. Paul Bennell (ISNAR consultant), Dr. A. Chabeda
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(Ministry of Livestock Development), Dr. Jeff A. Odera (Forestry Research
Department), and Dr. Byron Mook (ISNAR staff member). The astudy was
coordinated by Dr. R. N, Oduwo (NCST). In addition, the team was
assisted by many Kenyan policy-makers, administrators, and research
scientists who shared data and insights about strengthening the manpower
dimension of the Kenyan agricultural research system.

Program of the Mission

The ISNAR members of the mission visited Kenya from 4 June to 25 June
1982 to join with the NCST team members in conducting an on-site review
of the manpower and training requirements of the agricultural research
system. During July a first draft of the study was prepared, and from 3
September to 10 September the ISNAR team returned to Kenya to join with
the NCST team to review the draft report with NCST officials and key
policy-makers in the agricultural research system. The purpose of the
follow-up review was to gain feedback to the draft manpower and training
recommendations, gso appropriate modifications could be made. During data
collection and the follow-up review the study team met with the Director
of the Kenya Agricultural Research 1Institute (KARI), the Chief
Conservator of Forests, the Director of Research for the Ministry of
Livestock Development, ard the Director and Deputy Director of Research
for the Ministry of Agriculture. The team also visited five national
research stations and one regional station, and held extensive
discussions with station directors and senior research scientists. 1In
addition, the team discussed training issues with both the Dean of the
Faculty of Agriculture and of Veterinary Medicine, as well as the
Principal of Egerton College. Many additional people assisted the team
by providing data and insights as to how the agricultural research system
might be strengthened through manpower development and training. A list
of the people met appears in Appendix 1.

Background Information

Since this report is a rfollow-up of the original study conducted a year
earlier, no background information on Xenyan agriculture, agricultural
development, or the agricultural research system has been included here.
The reader is directed to this original report for detailed background
information on agricultural research in Kenya.
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CHAPTER 2

BACKGROUND INFORMATION ON AGRICULTURAL RESEARCH MANPOWER
IN KENYA

National and Agqricultural Marpower Planning in Kenya

National Manpower Surveys

The need for comprehensive and systematic manpower planning has been
consistently identified by the Covernment of Kenya as being critical to
determining the size and composition of the skilled manpower recguired to
meet the social and economic objectives 1laid down in each of the
five-year development plans. However, this commitment has still to be
effectively translated into practice. Of the three national manpower
surveys which have been undertaken since Uhuru (independence) in 1963,
only the first was published (in 1964) and proved to be of any
significant value in the overall planning ptocess.

In the absence of adegnate manpower survey data, manpower planners in
Kenya have been obliged to rely upon other sources of information which,
because they have been collected for more general planning purposes, can
only provide a fragmentary and insufficiently detailed statistical
picture of trends in the supply, demand, and utilization of skilled
manpower. In order to remedy this situation, a program to fully
integrate and institutionalize the manpower planning function within the
central planning machinery has been outlined in The Fifth Five Year Plan
1978-1983. However, it still remains to be implemented.

Agricultural Manpower Surveys

Two major agricultural manpower plans have been undertaken during the
last 20 years. The first was incorporated into The Report of The
Agricultural Educacion Commission (chairman J.R. Weir) published in 1967
which, on the basis of a survey of unccnstrained demands of major public
and private sector employers of agricultural graduates, recommended that
a faculty of agriculture should be established at the University of
Nairobi, with an undergraduate output of 40 students per year. This
recommendation was accepted by the Government of Kenya, and the new
Faculty of Agciculture accepted its first students in 1970. It swon
became apparent, however, that the Weir Commission had seriously
underestimated the level of effective demand for agricultural university
graduates. With respect to the agricultural research sector, the
commission arbitrarily assumed that there would be only a 20% increase in
all staff categories by 1980. Hence an increase was envisaged of crop
and animal research scientists from 82 in 1966 to 120 by 1980. As will
be discussed below, there were at least 400 agricultural research
scientists in Kenya by 1980!

Eleven years later, the second agricultural manpower survey, commissioned
by the United States Agency for International Development (USAID) and

7
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undertaken by consultants from the American Technical Assistance Center
(ATAC), produced professional and subprofessional agricultural manpower
projections for 1978 to 1988. These projections are increasingly
considered to be overinflated. Moreover, for the purposes of this
report, the ATAC survey is of limited value not only becavse it is in
urgent need cf updating (which we understand is being considered at the
moment) , but, more important, because it did not scparately delineate
high ard middle level manpower requirements for the agricuitural research
sector.

In view of the |unreliability of earlier agricultural manpower
projections, it is understandable that there is some skepticism among
senior agricultural research personnel in Kenya concerning the value of
manpower planning exercises. 1In part this is also attributable to the
widely held view that '"everythiny is changing so quickly" in the
agricultural research system that it is not possible to ple.a
effectively. While we understand these views, it is still necessary to
formulate operational manpower development policies for the agricuitural
research system in Kenya. These must be based on a detailed assessmeut
of the current situation and the most desirable strategies for the future
given the nature of the constraints that are likely to prevail.

Data and Methodolosy Problems

The National Council for Scienze and Technolojy has initiated what are
intended to be ougoing survey and other information-gathering activities
which will provide the core data necessary for a systematic appraisal of
the agricultural research system in Kenya. A survey of scientists and
technicians employed in all sectors of the economy was completed in 1976
and, in 1981, a set of three questionnaires was circulateé to all
agricultuial research stations in an attempt to obtain wide-ranging data
on research pregrams and projects in the country. The response to this
postal survey has been generally very guod, and it constitutes one of the
most valuable sources of data that can be utilized in assessing the
manpowce situation in the agricultural research sector.

In spite of the significant improvement in agricultural research manpower
data in recent years, there are still a number of gaps and
incrnsistencies in the information that we collected from a wide variety
of sources. While we have been able to overcome some of these problems,
many could not be surmounted in the limited time available, and this has
inevitably complicated the task of formulating the more gquantitative
aspects of the manpower and training plan for the agricultural research
system.

Further improvement could be made with more study, but the essential
magnitudes are not likely to be changed, and the illustrative nature is
considered valid.

Effective manpower planning is dependent upon the prior specification of
future patterns of resource allocation at the sectoral and program
levels. As will be discussed more fully in Chapter 5, a consensus is
beginning to emerge among both agricultural scientists and national
policy-makers concerning which areas of agricultural and related research
should be accorded priority in the future allocation of resources.
However much remains to be done before it will be possible to ascertain
with any real precision the future requirements for agricultural research
manpower.



The Determination of Future Manpower Requirements:
An Overview

Three manpower planning methodologies have been widely employed in both
developed and developing countries since the early 196053

1. International comparisons of the manpower situation in airfferent
countries in order to derive common patterns of manpower
development. Studies of this kind frequently employ multivariate
statistical techniques and are generally undertaken at a nigh
level of occupational/skill aggregation. It is argquable
therefore, whether such a mode of analysis is applicable to such a
specialized and, in many respects, unique group as agricultural
scientists and their support personnel. Nevertheless broad
international comparisons are useful in gairing a better
understanding of the relative position of the agricultural
research system in Kenya in terms of various size indicators
vis-a-vis other countries.

2. Manpower projections based on the extrapolation of past trends in
the growth of occupations within a country. Again, it would be
unsound co bage the analysis of future agricultural scientific
manpower requirements solely upon this particular technique, not
only for the reason stated above (that agricultural research
manpower has peculiar characteristics), but also because the
inherent assumption that past events are a good basis from which
to predict the future is difficvi: to sustain, especially in a
country such as Kenya which has experienced dramatic social and
eccnomic transformations during the last 20 years.

3. The most popular manpower planning technique has been the use of
sample surveys of employers in each of the major sectors of an
economy. Employers are simply requested to estimate their
additional occupational requirements over a specified period. The
methodological limitations of surveys of this kind are manifold
given that they are based «n the often diverse subjective opinions
of respondents. Ideally, commnn criteria should be ¢dhered to by
respondents in their evaluations of what is desirabl: and what is
likely to be feasible in view of the economic constraints to which
they are subject in varying degrees. As will be discussed in
Chapter 6, the need to differentiate between what can be termed
munconstrained” and "constrained" manpower projections is of
paramount importance. This is especially so when the public
sector is the major employer of a particular occupation (like
research scientists) since the gap between the two sets of
estimates has often been found to be much greater than it is among
private sector employers who are generally more aware of their
"ability to pay" for additional manpower.

International Comparisons with the Agricultural Research System in Kenya

The Overall Position of Kenya

In comparison with other less developed countries (LDCs), Kenya has
committed considerable resources tc its agricultural research system both
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in terms of expenditure and manpower deployment. Although time-series
data which are necessary for analyzing trends in the development of
agricultural research systems among LDCs are unavailable, it is clear
that Kenya has had a relatively strong agricultural research system at
least since the early 1950s. In 1967 the Weir Commission concluded that
"It is generally acknowledged that Kenya has the strongest agricultural
research services of any independent African country."

Table 1 was derived from data presented by Oram and Bindlish in their
1981 report entitled Resource Allocations to National Agricultural
Research. From the 51 LDCs for which sufficiently detailed information
was available, it can be seen that Kenya was:

- In fourteenth position with respect to total 1980 expenditure on
agricultural research;
- In seventh position with respect to agricultural research

expenditure per million people. Per capita expenditure on
agricultural research in Kenya is approximately double the global
LDC average}

- In eighth position with respect to the number of agricultural
research scientists per million people;

- In fourth position with respect to the percentage of agricultural
GDP allocated to the agricultural research system,

Within Sub-Saharan Africa, Kenya still has the highest number of
agricultural gcientists per million people (24.3 compared with
continent-wide averages of 15.1 for Sub-Saharan Africa, 15.2 for Asia,
and 22.7 for Latin America), and is only surpassed by oil-rich Nigeria in
terms of research expenditure per capita.

The Relative Number of Postgraduate Agricultural Scientists

Postgraduate study by agricultural research scientists is generally
considered to be of critical importance for the development of viable
research programs. It is worthwhile, therefore, to examine the numbers
of Kenyan agricultural scientists who have acquired postgraduate
qualifications at the M.Sc. and Ph.D. levels, and then to compare the
Kenyan situation with that prevailing in other LDCs. From Table 2 can be
seen that including all agricultural research scientists working at
national, regional, and international research stations in Kenya yields a
combined M.Sc. and Ph.D. percentage of 77.3%, which, compared with the 30
other LDC countries from which Oram and Bindlish were able to obtain
comparable data, is only exceeded by Bangladesh! While subtracting the
large number of scientists employed at the international research centers
(in particular ILRAD and ICIPE) reduces this percentage to 56.9% for both
Kenyans and foreigners and 47.9% for Kenyans alone, the national
agricultural research system in Kenya is still better endowed with
postgraduate scientific manpower as compared with the 30 other LDCs in
the Oram and Bindlish sample. A separate set of qualification data
presented by Wang'ati for 1979 to 1980 does not diverge appreciably from
this figure. Finally, our 1982 estimates give a combined M.Sc. plus
Ph.D. percentage of 45.4% for Kenyan agricultural scientists. .This
figure for postgraduates includes those officers who are currently taking
postgraduate courses, but the total manpower base includes the very large
intake of B.Sc. graduates in 1981).



Table 1. Expenditure Allocation and Manpower Development to National Agricultural Research Systems, 1980.

Ag. Research Ag. Research Number of

Expenditure Expenditure Ag. Scientists Ag. Research

Actual 1980 Population per Million per Million Expenditure

($000) Rank 1978 ('000) People Rank People Rank at 8 of Ag. GDP Rank
1. Expenditure over $50 million
Brazil 160,026 1 126,377 1,266 4 23.4 8 1.15 3
Argentina 108,648 2 4015 1 1 39.3 2 1.64 1l
India 101,098 3 693,887 145 15 10.2 14 0.29 12
Nigeria 79,634 4 77,082 1033 6 14.1 12 0.70 [
Mexico 54,181 5 69,994 774 8 18.1 11 0.65 8
2. Expenditure $10-40 million or

over 1000 scientists
Colombia 31,455 6 26,907 1169 5 12.3 13 0.67 7
Indonesia 29,056 7 151,894 191 13 9.7 15 0.44 10
Malaysia 29,023 8 13,640 2127 2 60.4 1 0.81 5
Venezuela 25,586 9 14,914 1715 3 24.5 6 1.32 2
Korea Rep. 18,962 10 37,979 499 9 25.3 S 0.23 14
Bangladesh 17,385 11 88,705 195 12 18.5 10 0.48 9
Thailand 15,203 12 47,674 318 10 31.9 4 0.26 13
Pakistan 16,510 13 82,441 200 17 35.2 3 0.41 11
Kenvae 14,204 14 16,402 865 7 24.3 7 1.08 4
Prilippir_.:z 8,769 15 50,996 172 14 20.5 9 0.16 1S

Source: Derived from data presented in P.A Oram ard V. Bindlish,

1970s, ISNAR/IFPRI, Mov. 1981.

Resource Allocations to National Agricultural Research: Trends in the



Table 2. Pormal Qualification Levels of Agricultural Research Scientists in Kenya Compared with other LDCs, 1978 to 1982

Year

Number of LDC
Countries Where

Nationality Total B.Sc. M.Sc. Ph.D. (M.Sc.+ Th.D)% (M.Sc.+ Ph.D.)%
Greater
Kenya (inc. IARCsl
+ univ) 1978 Kenyans &
Poreigners 529 173 (32.7) 193 (36.5) 163 (30.8) 77.3 1/30
Kenya {(exc. IARCs + vaiv) 1978 Kenyans &
Poreigners 334 144 (43.1) 144 (43.1) 46 (13.8) 56.9 4/30
Kenya (exc. IARCS + univ) 1978 Kenyans 244 127 (52.0) +102 (41.8) 15 ( 6.1) 47.9 7/30
Kenya (Wang'ati estimate) 1979- Kenyans &
1980 Poreigners 304 1652(54.2) 88 (28.9) 51 (16.7) 45.6 7/30
Kenya (ISNAR/NCST estimate) 1982 Kenyans 5663 284 (50.1) 242%(42.7 154 (2.6) 45.4 7/30

Notes:

(1) IARCs = international agricultural research centers.

(ILRAD) and the International Center of Insect Physiology and Ecology (ICIPE) have their headquarters in Nairobi.
(2) Reads "107" in the tcxt but summary B.Sc. totals by research sector yields 165.

(3) These figures include the 100+ graduates recruited in 1981 and also agricultural research scientists in training at local

and overseas institutions.
percentages of 525-42=486.

(4) Scientists currently undertaking M.Sc. and Ph.D. courses are also included in these totals.

The International Laboratory for Research in Animal Diseases

Qualifications obtained by 42 scientists could not be ascertained so qualifications are expressed as

Source: 1976 Data: B.M. Jamieson, Resource Allocation to Agricultural Research in Kenya from 1963 to 1978, (Ph.D. thesis,

Toronto University, 1981).
P. J. Wang'ati, “Allocation of Resources to Agricultural Research:

1979 to 1980:

in Kenya,® (mimeo, NCST, 1981).

An Inventory of the Current Situation
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The Growth of the Agricultural Research System in Kenya, 1963 to 1982

The Growth in Manpower

Two main sources of infurmation have been utilized in order to derive
time-series estimates of the numbers of Kenyan and foreign scientists
engaged in agricultural research since independence in 1963. Jamieson
presents detailed data on stock of scientists employed at all
agricultural research stations for every year between 1963 and 1978
which, in addition, is also further disaggregated by formal academic
qualifications. There are, however, considerable divergences in the
stock figures for more recent Yyears as these have been presented in
various papers and reports. In order, therefore, to obtain the most
detailed and up-to-date assessment that was possible of the number and
characteristics of agricultural research scientists employed in Kenya in
mid-1982, we decided to undertake our own survey relying primarily on
staff lists obtained from the Ministries of Agriculture and Livestock
Development and the Kenya BAgricultural Research Institute (KARI). This
was supplemented by the information on individual research scientists
contained in Questionnaire B of the NCST 1981 survey and graduation lists
from the University of Nairobi; numbers and names of scientists who are
currently undertaking, or who recently completed, postgraduate courses
were obtained “rom the Directorate of Personnel Management, the British
Council, and USAID. All scientists were separately card indexed and then
entered into a computer for analysis. Details of the methodology and
data ¢ alysis of this strvey are presented in Appendices 2 and 3.

Both Jamieson's and our 1982 data have been combined in Tables 3 and 4.
It is possible to delineate three broad time periods: 1963 to 1972, 1973
to 1978, and 1978 to 1982.

1963 to 1972

Colonial neglect of secondary and tertiary education ir Kenya prior to
the early 1950s meant that at the time of independence there were only 18
Kenyan agricultural research scientists with university degrees. The
massive commitment of the Kenyatta government after 1963 to education
and, in particular, the provision of formal training for high and middle
level manpower resulted in a rapid expansion in the numbers of Kenyan
agricultural research scientists to 158 in 1972, nearly all of whom had
to attend overseas universities due to the absence of local training in
agricultural subjects. In contrast to the small numbers of Kenyan
scientists in the early 1960s, there was a sizeable cadre of expatriate
scientists (mainly from Britain) who staffed the research stations, the
numbers of which had increased significantly during the 1940s and 1950s
(see Table 5). The need for this expatriate manpower continued to grow
in the 1960s so that, taken together, there was a rapid increase in the
stock of Kenyan and expatriate agricultural research scientists between
1963 and 1972 -- from 125 to 344.

1973 to 1978
Whila the average annual rate of growth in the number of Kenyan

agricultural scientists declined sharply during this period, the average
absolute increase in the stock per year in the six years up to and



Table 3. Number of Agricultural Research Scientists in Kenya, 1963 to 1972.%

KENYANS FOREIGNERS _ GRAND
Year B.Sc. M.Sc. Ph.D. Subtotal {(M.Sc. + Ph.D.)% B.Sc. M.Sc. Ph.D. Subtotal (M.3c.+Ph.D) & TOTAL
1963 12 3 3 18 33.3 57 20 30 107 46.7 125
1964 17 4 3 24 29.2 57 16 25 98 41.8 122
1965 17 9 5 3l 45.2 57 22 28 107 46.7 138
1966 24 13 3 40 40.0 69 25 44 122 56.6 162
1967 30 22 4 56 46.4 70 33 34 137 49.9 193
1968 32 22 7 61 47.5 56 33 44 133 57.9 194
1969 47 23 6 76 38.2 65 42 46 153 57.5 229
1970 54 29 8 91 41.8 64 50 46 160 60.0 251
1971 74 35 12 121 38.4 64 54 54 172 62.8 294
1972 93 56 9 158 41.1 67 62 57 186 64.0 344
1973 81 66 14 161 49.7 54 62 56 172 68.6 333
1974 92 69 19 180 48.9 46 54 54 154 70.1 334
1975 98 75 17 190 48.4 42 54 60 156 73.1 346
1976 101 76 14 191 47.1 30 46 44 120 75.0 311
1977 116 77 16 209 44.5 28 46 32 106 73.6 315
1978 127 100 15 242 47.5 17 42 31 90 8l.1l 332
1982 284* 242+ 15~ 566%* 45.4 n.a. n.a. n.a. 72 n.a. 638

+ As will be discussed in Chapter 3, these fiqures do not included members of the faculties of agriculture and veterinary medicine at
the University of Nairobi.

Includes agricultural scientists currently undertaking M.Sc. and Ph.D. degrees, and expressed as percentages of 486
{See explanatory note, Table 2).

#* TIncludes 25 scientists whose formal qualifications could not be identified.

-OI_



Table 4. Average Annual Growth Rates and Percentage Increases in Agriculture Research Scientists
Employed in the Public Sector in Kenya, 1963 to 1982.

Source and Years

KENYANS

FOREIGNERS

TOTAL

Av. Annual
Growth Rate

% Increase

Av. Annual

Growth Rate % Increase

Annual
Growth Rate

$ Increase

Jamieson 1963-72

1972-78
1963-78

Jamieson/

ISNAR/

NCST 1978-1982
1963-1982

27.3
7.4
18.9

22.6
19.7

777
53
1244

134
3044

6.3
-0.86
-0.98

-0.95
-0.98

74
-51
-16

-20
-33

175
-3
166

92
410

Source: B.M. Jamieson op. cit and ISNAR/NCST,

1982 Manpower Survey.

-11=
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Table 5. Establishment of Agricultural Research Stations
in Kenya, 1900 to 1982.

1900-1920 1921-1940 1941-1960 1961-1970 1971-1982

2 3 13 4 2

Source: Computed from data in B.M. Jamieson, op. cit.

including 1978 was still about the same as the corresponding annual
increase between 1963 and 1972. The other significant development was
the halving of the number of expatriate agricultural research scientists
working in Kenya from 186 in 1972 to only 90 in 1978. This loss was not
quite compensated for by the increase in the number of Kenyan scientists,
80 that there were marginal decreases in the total stocks of scientists
during these years.

1978 to 1982

The lack of growth in overall numbers of agricultural research scientists
between 1972 and 1978 has been followed by a period of unprecedented
expansion. According to our survey, there were approximately 566 Kenyan
graduates employed in the agricultural research system in June 1982. The
increase in over 300 scientists since 1978 can mainly be accounted for by
the very large intakes of B.Sc. (agriculture), B.Sc. (science), and BVM
veterinary graduates -- approximately S0 in 1979, 41 in 1980, and 120 in
1981, a combined total of 211 over three years. The remaining residual
of 80 scientists (i.e., 566 minus 239 minus 211) can at least in part be
explained by the fact that it is likely that those research scientists
undertaking full-time postgraduate courses in 1978 were not included by
Jamieson in her stock estimates. Our data indicate that these
individuals in training constitute a sizeable proportion of scientists in
the research system. For example, we estimate that over 100 agricultural
scientists commenced postgraduate courses between 1979 and 1982. A more
detailed analysis of the 1982 stock of agricultural scientific manpower
will be presented in Chapter 3.

Proportions of B.Sc., M.Sc., and Ph.D. Degree-Holders,
1963 to 1978

It is useful to consider briefly the changes that have occurred in the
formal qualification levels attained by Kenyan and foreign agricultural
research scientists in Kenya between 1963 and 1978. In column 1, Table
6, it can be observed that the ratio of M.Sc.~ to B.Sc.-holders has
changed significantly -- from 0.3:1 in 1963 to nearly 1l:1 in 1978. This
can be attributed to the strong commitment by those in charge of the
agricultural research system in Kenya to the objective of ensuring that
all young B.Sc. and BVM graduates undertake M.Sc. courses after two or
three years of on-the-job experience at research stations. However, the
situation with regard to Ph.D. trainees has been markedly different as
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can be seen from columns 2 and 3, which show the extent to which the
ratios of B.Sc.- and B.Sc.-plus-M.Sc.- to Ph.D.-holders have deteriorated
especially since 1973. Whereas there was one Ph.D. scientist to every
three other scientists in the 1960s, this had fallen to 1:6 by 1978.
Furthermore, if only Kenyans are considered (see Table 3), the ratio of
Ph.D. level scientists to other agricultural scientists was only 1:16 in
1978, declining to 1:38 by 1982, In view of the critically important
role of Ph.D. scientists in conducting research, and supervising and
offering leadership to their junior colleagues, this large reduction in
the proportion of scientists with Ph.D.s has serious implications for
both the quantity and guality of research that can be undertaken, and
also for the effectiveness of training programs.

Table 6. Ratios of B.Sc.: M Sc.: Ph.D. Agricultural Research
Scientists in Kenya, 1963 to 1978 (Kenyans and Foreigners).

QUALIFICATION
YEAR M.Sc./B.Sc. Ph.D./B.Sc. Ph.D./{B.Sc. + M.Sc.)
1963 23/69= 0.3 33/69= 0.48 33/92= 0.36
1968 55/88= 0.6 51/88= 0.58 51/143= 0.36
1973 128/135=0.95 70/135= .52 70/263= 0.27
1978 142/144=0.98 46/144= 0.32 46/286= .16

Source: Computed from data presented in B.M. Jamieson op.cit.

pPast Trends in The Increase of Agricultural Scientists:
A Basis for Extrapolation?

By expressing the percentage increase in the number of agricultural
research scientists in Kenya between 1963 and 1978 as a ratio of the
percentage increase in national output measured in constant prices during
the same period, we obtained an estimate of the elasticity of demand for
agricultural research scientists with respect to national output. If it
is assumed that the future pattern of demand for agricultural research
scientists will not differ from what it has been, then the elasticity of
demand statistic can be used to estimate future manpower requirements.
The elasticity of demand for agricultural research scientists in Kenya
with respect to GDP is 1.42, which means that a 1% increase in real
output will result in a 1.42% increase the number of agricultural
research scientists employed. If we accept recent official estimates
rhat the Kenyan economy will grow at an average rate of 4.3% per annum in
real terms during the 1980s, then the percentage increase in GDP between
1978 and 1988 will be 53.8%; hence the rise in the stock of agricultural
research scientists will be 53.8 x 1.42 = 76%, or 252 in absolute terms.

The serious limitations of basing nanpower requirements on these
extrapolation techniques are strikingly apparent when it is recalled that
the stock of agricultural scientists in Kenya increased by at least 200
-- probably nearer 300 -- between 1978 and 1982! Given, therefore, the
disjointed pattern of growth in the numbers of agricultural research
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scientists during the last 20 years, we can conclude that it is not
practical to estimate future manpower requirements on the basis of
extrapolatiois of past rates of manpower growth,

Growth in Expenditure

Two sets of time-series data on national and agricultural research
expenditure are presented in Tables 7 and 8. While the reasons for the
divergences in the annual expenditure figures given by Jamieson and
Wang'ati are not clear, both reveal the very substantial increases in
expenditures in national and agricultural research durirng the 1970s,
Expressed in constant prices, the average annual rate of growth of
agricultural research expenditure was 18.4% between 1973 and 1978. The
sharp increases in 1977 and 1978 were due to the incorporation of the
East African Agricultural and Forestry Research Organisation and East
African Veterinary Research Organisation, which previously had been East
African Community Institutions, into the national research system. There
was also a steady increase in the number of Ke“yan scientists employed
during this period.

As can be seen from Table 8, expenditure on agricultural research was
only 0.22% of agricultural GDP in 1970, but this percentage had increased
to 1.06% by 1979. Research expenditure in other areas increased at an
even faster rate, so the percentage allocation of agricultural research
in total national research expenditure fell from being over 90% in the
early 1970s to 74% by 1979. We understand that this percentage is likely
to fall still further as Kenys strives to achieve the policy target level
of 1% of national GDP allocated to all resea+ch activities.

Table 7. Agricultural Research Expenditure from 1973 to 1978
in Current and Constant (1972) Prices.

Expenditure
Expenditure Annual Rate (Constant 1972 Annual Rate
{Current Prices) of Growth (%) Prices) of Growth (%)
1973 2,097,919 - 1,951,063
1974 2,363,251 12.6 1,866,908 -4.3
1975 2,596,637 9.3 1,869,579 0.1
1976 3,485,041 34,2 2,160,725 15.6
1977 6,483,328 86.0 3,306,497 53.0
1978 7,764,151 19.8 4,541,210 37.3

Average Annual= 18.4

Source: B.M. Jamieson op. cit.



Table 8. National and Agricultural GDP and Research Expenditures, 1970 to 1979.

(1) (2) (3) (4)

Agriculture2 National Expenditure

Gopl GDP Expenditure Agricultural 3/1 4/2 4/3 2/1
Year (KE, millions) (KE, millions) Research (Kg)i Research (KRE£) (%) (%) (%) (%)
1970 515.51 171.8 396,607 391,507 0.08 0.22 99 33.3
1971 570.06 178.5 232,851 207,424 0.04 0.11 89 31.3
1972 666.22 210.4 1,422,138 1,405,711 0.21 0.66 99 31.6
1973 749.64 268.9 2,259,074 2,132,708 0.28 0.79 94 35.8
1974 963.32 324.80 3,031,935 2,901,101 0.32 0.89 96 34.3
1975 -1052.64 352.23 3,287,108 2,931,955 0.31 0.83 89 33.4
1976 1296.14 472.39 4,259,433 3,668,383 0.32 0.77 86 36.4
1977 1680.54 674.90 8,279,410 5,726,292 0.49 0.8¢ 69 40.1
1978 1788.65 639.98 8,936,422 6,374,553 0.50 0.99 71 35.8
1979 1979.62 639.48 9,509,032 7,010,672 0.48 1.06 74 33.3

(1) GDP at factor cost measured in current prices.
(2) Also includes forestry production.

(3) Based on government estimates of expenditure and thereforz excludes research expenditure by private companies and

international institutions.

Source: GDP data: Statistical Abstracts (various), Central Bureau of Statistics, Ministry of Economic Planning and

Development; and Research Expenditures: Wang'ati op. cit.
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CHAPTER 3

PRESENT CHARACTERISTICS OF THE STOCK OF AGRICULTURAL RESEARCH SCIENTISTS
BY DISCIPLINES AND CROPS, JUNE 1982

The following discussion will outline the present deployment of
agricultural research scientists within the major areas of agricultural
research in Kenya, namely crops, forestry, animal production, and
veterinary medicine. The tables which will be presented are largely
self-explanatory and are intended ac a source of reference. We do not
propose, therefore, to give detailed descriptive analyses, but merely to
summarize the most salient features of the prevailing patterns of
employment. :

Crops Research

From Table 9, it can be seen that there are 385 agricultural scientists
undertaking crops research at 9 national and 10 regional research
stations (these are 1listed in Appendix 3). All but 18 of these
scientists could be identified by discipline. The four principal
disciplines of breeding and genetics, agronomy, plant pathology, and
entomology accounted for 15.6%, 19.2%, 13.2%, and 13.5%, respectively, of
the total number of Kenyan crop scientists. Approximately 54% of crop
scientists have only a B.Sc. degree and 39.7%8 have received or are
currently acquiring M.Sc.-level training. The corresponding figure for
Ph.D. degrees is only 2.6%. 1he general inexperience of Kenyan crop
scientists 1is clearly apparent: 45.7% have 1less than three years
experience and 67.5% have less than five years experience.

The breakdown of crop scientists by major crop improvement programs is
presented in Table 10. Over 140 scientists could not be classified in
this way, of which at least 100 are engaged in general disciplinary
research in such areas as soils, pests and diseases, plant nutrition,
soil physics, and irrigation, which are not specifically concerned with
crops. With the important exceptioris of maize and grain legumes,
research on each crop is the responsibility of just one or, in a few
cases, two research stations. PResearch on the major export crops (tea,
coffee, pyrethrum) accounts for less than 11% of total crop scientists,
The three 1largest concentrations of research manpower are in wheat,
barley and triticale (14.58%), horticulture (16.5%), and maize (13.6%),
accounting for nearly 458 of all crop scientists.

There are 39 expatriate scientists engaged full-time in crops research.
The discipline breakdown is as follows: breeders, 6) agronomists, 7p
soils, 2; entomologists, 63 pathologists, 7 irrigation, 1l; agricultural
economics, 3y and other agriculture, 7.

Forestry Research

Only 18 Kenyan scientlsts are engaged in forestry research.
Approximately 50% of forestry research scientists have only B.Sc.
(science) (11.1%) and B.Sc. (agriculture) (38.9%) degrees, and 38.9% have



Table 9. Stocks, Qualifications, and Experience Profiles of Crops Research Scientists by Major Discipline in Kenya.

_Lt-

Highest Qualification Known Postgraduate Work Experience (Years)
Total Number Attained (Kenyans)* Training 1980-83 (Kenyans)
Discipline Renyan Foreign BGn BAg MSc 2hD ? MSc PhD 0-2 3-4 5-6 7-10 10+ ?
Breeding and Genetics 60 7 18 9 29 2 2 11 0 24 15 5 6 8 2
Agronomy and Plant

Paysiology 74 7 13 23 36 1 1 9 1 33 21 5 6 8 1
Soils and Plant

Nutrition 34 1 17 0 13 1 3 3 0 16 4 3 3 4 4
Soil Physics,

Minerology, etc. 21 0 11 2 8 0 0 1 o 11 4 1] 3 1 2
Entomology 52 6 25 2 24 1 0 5 1 21 13 3 10 2 3
Plant Pathology 51 7 23 15 21 2 0 7 1 25 9 6 1 5 5
Soil and Water

Conservation 9 0 6 1 1 1 0 0 1 7 0 0 0 1 1
Irrigation 14 1 3 5 5 0 1 (1] 0 7 5 (] 1 1 o
Ag. Economics/Sociology,

etc., and Biometrics 28 3 11 6 9 (1] 1 5 (1] 16 6 2 2 1 