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Preface

Sessional Paper No. 1 of 1986 (SP86) is the Kenya Government's statement on long term
planning and structural adjustment objectives. The paper states that private sector research
in Kenya will be promoted. Currently, the Government is laying strategies and programmes
for the achievement of the objectives stated in the SP86. This is therefore an opportune
time to examine in depth how private sector research can be promoted, including linkages
with public research institutions and the diffusion of the technologies developed.
It is in this context that the National Council for Science and Technology hosted a
fellowship provided by the Kellogg International Fellowship Program in Food Systems to
look into the area of private sector research and how it can be promoted and coordinated
with public efforts.
One of the products of the fellowship was a survey on private sector R&D efforts in
Kenya. The survey showed that in 1986 the country was spending Kshs.550 million on
research and development (R&D). Out of this amount, about Kshs.50 million, or 10%, was
spent by the private sector involving nearly 70 firms. Therefore there already exists a
certain amount of commitment by the private sector in R&D activities. However these
activities have evolved on their own without clear incentives or major collaborative efforts
from the government. It is now recognised worldwide that the private sector can play an
important role in development through research in:
the development of technologies; and,
the effective transfer and diffusion of the technologies.
It is also recognised that in order to undertake the above-mentioned activities the
government must create an enabling environment, particularly because R&D programmes
are usually long-term activities with above normal levels of uncertainty but also with very
high rates of financial, economic and social returns once break-throughs are made.
There is therefore need to strengthen the national effort in R&D through
collaborative efforts with the private sector.
The general objective of the conference was to examine how the private sector R&D
can be promoted as stated in SP86 and other policy papers.
The specific objectives were:
to discuss the creation or strengthening of an enabling environment for private sector
R&D;
to determine ways and means to promote greater involvement of the private sector in
research, innovation and diffusion of technology through collaborative or other
linkages between industry, farmers and public research institutions; and,
to make appropriate recommendations and suggest follow-up action on the
recommendations.
Attendance of the conference from both the private and public sectors was very good
both in numbers and level of participation. The conference arrived at an agenda and
recommendations which the NCST is determined to see implemented as soon as possible.
v
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At the same time individual scientists will be called upon to open dialogue with the private
sector in order to help in the implementation of the conference recommendations.
Co-sponsorship of the conference by the Kellogg International Fellowship Program in
Food Systems, Michigan State University, and the Ministry of Research, Science and
Technology, Kenya is gratefully acknowledged. The NCST wishes to thank all the resource
persons, chairmen, rapporteurs, the organising committee, support staff, participants and all
other persons who made the conference the success it was.
F. J. WANGATI
Secretary, National Council for Science and
Technology
Nairobi, July 1989.
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The general objective of the conference was to examine how private sector R&D can
be promoted as stated in Sessional Paper No.1 of 1986 and other policy papers.
The specific objectives of the conference were:
a)
to discuss the creation or strengthening of an enabling environment for
private sector R&D;
b)
to determine ways and means to promote greater involvement of the private
sector in research, innovation and diffusion of technology through
collaborative or other linkages between industry, farmers, and public research
institutes; and,
c)
to make appropriate recommendations and suggest follow-up action on the
recommendations.
In his opening address, the Minister for Research Science and Technology, Hon. G.K.
Muhoho said that the conference was unique in that it was the first of its kind to be held
between research scientists, policy makers, businessmen and academicians from a wide
range of institutions to discuss Research and Development (R&D). After reviewing the
role of R&D in our national development, the Minister made an appeal for closer
cooperation between all the sectors. In recognition of the fact that R&D should be a joint
venture among all of us, the Minister urged that:
a)
Universities should gear their teaching and particularly research for
post-graduates thesis towards specific national problems in order to link up
with the rest of the economy.
b)
Universities should endeavour to give more post-graduate places to research
scientists in order to enhance the competence of our research scientists.
c)
The private sector should try to establish R&D units in their organisations in
order to improve their production processes. In general the sector was urged
to step up its contribution to R&D in the country.
d)
Joint meetings of this nature should be held regularly, if possible yearly, to
increase exchange of ideas and review past achievements.
Thanking the Minister for Science and Technology, the Chairman of the National
Council for Science and Technology Prof. F.F. Indire, said that the conference was a
landmark in the history of science and technology in Kenya. He said that there is need for
greater cooperation and coordination between colleges/universities, industry and
government if the country is to benefit from all the activities in these institutions and get
better value for the money spent on R&D in the country. He thanked the Kellogg
Foundation for providing a three year fellowship which enabled the Council staff to carry
out research and develop baseline data on ongoing R&D in the private sector and for
providing a grant towards the cost of the conference.
vii
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Prof. D. Fienup, Associate Director, Kellogg International Fellowship Program in
Food Systems (KIFP/FS), noted the successful implementation of the fellowship which led
to the conference and added that KIFP/FS was proud to be associated with the conference.
Before delivery of the main conference papers was undertaken, a review on previous
conferences related to the present conference theme was presented by Dr. F.J. Wangati,
Secretary to the NCST, on the basis of a paper prepared by J. Marete and A. Onyango. It
was noted that the Kenya Industrial Research and Development Institute (KIRDI) had
participated in several previous conferences related to the theme of the present conference.
The review highlighted four such conferences held in the last 10 years. These are:
a)
The Regional Symposium on Industrial Policies and Strategies for Internally
Self-Sustaining Development and Diversification and Collective
Self-Reliance During the Period 1978 -2000, held in Nairobi from 11th to 18th
September 1979.
b)
The first National Symposium on Industrial Research and Development, held
in Nairobi from 7th to 11th December 1981.
c)
Kenya's Industrialisation Strategy: Building an Industrial Base for 40 Million
Kenyans, held in Nyeri from 4th to 8th August 1986.
d)
The Role of R&D Institutes in the Development of Kenyan Industry, held in
Nairobi from 2nd to 3rd July 1987.
It was noted that these conferences resulted in recommendations that were relevant
to the theme of the present conference and have resulted in a number of actions including
the formation of the National Industrial Research and Development Committee,
NIREDCO, which brings together representation from both public and private sector to
discuss and promote research and development matters related to industry. It was agreed
that the recommendations arising from those conferences will be merged with discussions in
the present conference to come out with recommendations covering all the economic
sectors.
The paper by Mr. J.M. Hungu, Permanent Secretary, Ministry of Planning and
National Development relates the current national structural adjustment program to
investments in R&D. It looks at returns to R&D; the role of R&D in markets, competition
and technological capability within Kenya, the Preferential Trade Areas (PTA), Africa and
worldwide; as well as the relationship of R&D to the technological balance of payments.
The paper arrives at the conclusion that considerable investments in R&D both in the
public and private sector are justified on the basis of the impact of R&D on the
above-mentioned considerations.
Mr. Hungu noted that it is the government's policy to create an enabling environment
in which risk and uncertainty is reduced in investment, including investments in R&D. He
went on to enumerate the various existing instruments which are available for the creation
of such an environment. These include a record of sound political stability in the country;
constitutional and other legal guarantees for the protection of ownership of property; a
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o n e - s t o p , fast p r o c e s s i n g of a p p l i c a t i o n s f o r i n v e s t m e n t s ; r e b a t e s ; duty d r a w b a c k a n d tax
a l l o w a n c e s s c h e m e s ; a n d , relaxation o f p r i c e c o n t r o l s t o w a r d s m a r k e t b a s e d incentives. H e
m a d e t h e following r e c o m m e n d a t i o n s :
individual r e s e a r c h e r s s h o u l d e n d e a v o u r t o b r e a k d o w n i n t e r p e r s o n a l b a r r i e r s
a n d establish e a s i e r r e l a t i o n s h i p s with industry;
institutions b o t h i n t h e p u b l i c a n d p r i v a t e s e c t o r s s h o u l d establish R & D
liaison offices;
t h e e s t a b l i s h m e n t of a f u n c t i o n within t h e N a t i o n a l C o u n c i l f o r S c i e n c e a n d
T e c h n o l o g y ( N C S T ) o r t h e Ministry o f R e s e a r c h , S c i e n c e a n d T e c h n o l o g y t o
d e a l with c o n t r a c t r e s e a r c h ;
t h e re-vitalisation a n d r e - v a m p i n g o f t h e N C S T r e s e a r c h f u n d ; a n d ,
t h e e s t a b l i s h m e n t o f cross-sectoral c o m m i t t e e s t o look a t R & D priorities a n d
advise g o v e r n m e n t o n v a r i o u s R & D issues such a s financial a n d o t h e r
i n c e n t i v e s d e s i g n e d t o d r a w t h e p r i v a t e a n d p u b l i c s e c t o r s i n t o closer
cooperation.
T h e p a p e r b y M r . S.N. M u t u r i o n p e r s p e c t i v e s a n d p r o s p e c t s o n R & D i n K e n y a
r e v i e w e d t h e d e v e l o p m e n t of science a n d technology in K e n y a f r o m b o t h a historical a n d
c o n t e m p o r a r y p e r s p e c t i v e , a n d i n c l u d e d a r e c a p o n t h e political a n d e c o n o m i c p h i l o s o p h y
of o u r n a t i o n a l d e v e l o p m e n t goals.
H i s p a p e r r e c o m m e n d e d t h e following m e a s u r e s f o r a n e n a b l i n g e n v i r o n m e n t f o r
R & D : t h e c r e a t i o n of a viable a n d c o o r d i n a t e d science a n d t e c h n o l o g y policy; i n c r e a s e in
R & D e x p e n d i t u r e s t h r o u g h t h e e s t a b l i s h m e n t o f t h e n a t i o n a l b u d g e t f o r science a n d
t e c h n o l o g y a n d t h e n a t i o n a l r e s e a r c h d e v e l o p m e n t f u n d ; a p p l i c a t i o n o f cost-sharing t o t h e
b e n e f i c i a r i e s o f r e s e a r c h ; providing incentives f o r t h e b u s i n e s s s e c t o r t o c o n d u c t m o r e
r e s e a r c h ; utilization o f t a l e n t s i n o u r v a r i o u s institutions t o u n d e r t a k e R & D ; f o r m a l
e s t a b l i s h m e n t of p o s t - g r a d u a t e schools in o u r universities; s u p p l e m e n t i n g university
e d u c a t i o n with a d v a n c e d colleges of technology a n d technical training; r e - t r a i n i n g t h e large
n u m b e r of available g r a d u a t e s i n t o technologists; an a l e r t n e s s by scientific c o m m u n i t i e s in
acquiring beneficial technologies f r o m elsewhere; widening the research agenda and
establishing R & D institutions t o c a t e r f o r insufficiently a d d r e s s e d i m p o r t a n t topics such a s
e n g i n e e r i n g design, b i o t e c h n o l o g y , a n d m i c r o e l e c t r o n i c s ; e n c o u r a g e m e n t o f b a n k s a n d
financial institutions
to support innovation ventures; commercialisation of indigenous
t e c h n o l o g i e s ; d e v e l o p m e n t of a policy f o r t h e p r o t e c t i o n of inventions; u s e of cess to f u n d
r e s e a r c h in specific c o m m o d i t i e s b o t h in a g r i c u l t u r e a n d industry; c r e a t i o n of credibility in
servicing clients b y t h e R & D institutions; a n d , a p p r o p r i a t e d o n o r s u p p o r t .
T h e p a p e r s b y D r . C . J u m a , D r . A . G r o b m a n a n d D r . F . M e y e r - K r a h m e r e n r i c h e d all
t h e f o r e g o i n g discussions f r o m a technological policy analysis v i e w p o i n t ; an i n t e g r a t e d
n a t i o n a l agricultural R & D system m o d e l l i n g a p p r o a c h ; a n d , a look at t h e i n t e g r a t i o n of t h e
industrial i n n o v a t i o n system i n W e s t G e r m a n y , respectively. T h e p a p e r b y D r . J u m a a r g u e s
f o r systemic policy m e a s u r e s ( S T E M S ) t o s t i m u l a t e local i n n o v a t i o n .
Such m e a s u r e s
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include appropriate policy measures in public procurement, financing, intellectual property
protection and institutional collaboration arrangements. Dr. Grobman gives a step by step
approach in integrating public and private sector R&D in agriculture. Dr.
Meyer-Krahmer's description of the innovation linkages in West Germany ends by giving a
comparative assessment of the effectiveness of the various instruments for improving links
between universities, research institutes and industries. These papers made an important
contribution in arriving at the recommendations of the conference.
The paper by Mr. B.F. Makau presents data on private sector activities in Kenya.
The paper indicates that out of a total of shs.550 million spent on R&D in Kenya in 1985/86,
10% or nearly shs.50 million was spent by the private sector. There were at the time of the
survey 90 scientists working full-time and 97 working part-time on R&D in the private
sector as compared to a national total of 986 full-time scientists in R&D.
The private sector had indicated the following to be the constraints to their efforts in
R&D: lack of finance and high cost/risk of R&D; lack of technical personnel; lack of
appropriate government incentives; small market size; adequate R&D for the products was
said to be done abroad; lack of equipment and high cost of such equipment; competition
from overseas products and technologies; and, lack of public rewards system for researchers.
The sector further indicated that the following incentives would boost their efforts in
R&D: provision of grants to the private sector; tax incentives and compensation/subsidies
for R&D; making public R&D institutions more cooperative with private sector R&D
efforts; publicity for R&D activities and priorities; lowering of import duties on R&D
equipment and materials; creation of pooled R&D resources and facilities which are
accessible to the private sector, and, protection of local R&D products.
On a review of the regulatory and legal framework affecting private sector R&D in
Kenya, the paper concludes that there exists sufficient laws, regulations and Government
intervention powers which with appropriate action can give sufficient encouragement for
the growth of private sector R&D. The paper includes examples of R&D linkages in Brazil,
the Federal Republic of Germany, Norway and Zimbabwe.
At the end of the presentation of the above-mentioned papers, a critique/comment
was given on the papers by various institutions.
At the closing ceremony the Chairman of the Kenya Association of Manufacturers,
Mr. L.R. Ndungi, said that the private sector fully recognises and accepts the importance of
R&D, and the sector would like to see R&D helping to translate technology goods and
services. He called upon researchers to come out strongly to publicise the importance of
R&D and noted that R&D should be undertaken as a shared responsibility between the
public sector and the private sector and between institutions. He noted that even though
the private sector was paying other taxes and levies, its attitude was positive and it was ready
to cooperate and exchange ideas for the development of the nation.
In his closing remarks, the Chairman of the National Council for Science and
Technology (NCST) Prof. F.F. Indire said that the NCST was committed to the
implementation of the conference recommendations and would start work towards this end
x
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soon. He called on institutions and individuals to help towards achieving the objectives of
the conference.
In his closing address, the Permanent Secretary in the Ministry of Industry Dr. W. K.
Koinange noted that the private sector was open to dialogue and called upon the private
sector to involve itself more in R&D by financing their own in-house R&D, creating chairs
in the universities; sponsoring work at universities and research institutes; and, offering
expertise to supervise important R&D work at the university. He added that the
government was in the process of promulgating appropriate laws to protect innovation
rights. He said that the Ministry of Industry would be happy to co-sponsor a similar
conference in the future.
Recommendations

The following is a summary of the conference recommendations:
a)
R&D collaborative arrangements should be instituted at all the National
Sectoral, Institutional and Individual levels.
b)
At the national level, the NCST should strengthen its capacity to take on the
role of facilitating dialogue and collaboration in R&D and provide the
information necessary for this dialogue and collaboration.
c)
At the sectoral level R&D collaborative committees should be formed to
facilitate and advise in the formulation and execution of collaborative R&D
programmes and projects in their sectors of responsibility as well as in
cross-sectoral projects/programmes.
d)
At the institutional levels, efforts should be made to set up R&D liaison
offices.
e)
At the individual level, scientists should be encouraged to be a major driving
force behind collaborative R&D projects.
f)
Reciprocity and exchange of manpower between institutions and the various
sectors should be enhanced. Among other suggestions made in this regard, it
was recommended that laws and regulations should be adjusted to allow
inter-institutional movement of personnel without loss of benefits.
g)
Government was urged to raise its funding of R&D to 1% of the Gross
Domestic Product (GDP).
h)
Likewise, the private sector was urged to match the government by also
raising its funding of R&D to 1% of the GDP by:-its own in-house R&D;
donations, grants and contracts;
commodity cess;
sponsoring post-graduate work; and,
xi
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i)
j)
k)

1)
m)
n)
o)
p)
q)
r)
s)

sponsoring chairs at the universities.
R&D institutions were urged to establish high levels of credibility in delivery
of results and accountability in order to attract contract R&D.
R&D institutions were urged to rationalise their expenditures on R&D by
maintaining the share of salaries in their budgets at 60% or below of the
recurrent budget so that there are adequate funds left for operational
expenses to make R&D meaningful.
In order to offset the high risk and uncertainty inherent in R&D, the
following incentives were proposed:
fiscal incentives such as innovation support grants and tax
allowances/credits for R&D only in areas of high national priority;
reduction of tariffs for R&D equipment and inputs;
concessionary venture capital to assist industry in commercialising
R&D results;
public procurement system designed to support local R&D industries;
and,
promulgation of laws and regulations to protect local innovations.
A national fund for R&D was proposed. It would be funded through various
multi-faceted approaches.
Universities and research institutes were urged to form consortiums to
undertake consultations and research.
Technical assistance should be designed to help research institutions and
universities to acquire equipment and train Kenyans.
A national law geared to protecting local innovations be formulated including
the conferment of utility certificates.
Conferences of this type should be held annually.
A national award system for innovation should be set up. This should include
financial awards as well as national honours.
The possibility of posting science and technology attaches to some of our
embassies should be considered in order to keep up with trends in new
technologies.
The NCST should establish a journal or newsletter through which it can keep
various participants in the national R&D effort informed on new
developments.
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t)
u)

Some support for basic research should be maintained: this important part of
the R&D continuum should not be completely ignored by both public
research institutions and even the private sector.
The recommendations of the conference should be incorporated within the
national policy on R&D which is currently being written.

PARTI
OPENING SESSION

Opening address

Hon. George K. Muhoho,
E.G.H, M.P.
Minister for Research, Science and Technology, Nairobi
(Read on his behalf by Mr. Sospeter Arasa,
Permanent Secretary, Ministry of Research, Science and Technology, Nairobi)
Mr. Chairman,
Ladies and Gentlemen.
I am pleased to be here to open this unique conference today. It is unique in the
sense that it is the first of its kind to be organised in Kenya bringing together research
scientists, policy makers, industrialists and academicians from a wide range of institutions in
the republic to exchange views on the place of scientific research and technological
development in national development.
During the last forty years, following the second world war, the world has undergone
an astounding scientific and technological revolution. Knowledge through research has
increased several times. Translation of this knowledge into goods and services has
incredibly improved the quality of life in the industrialised countries of the world. It is
disheartening to note, however, that while the developed world now enjoys and will
continue to enjoy even more fruits of scientific research, science and technology is not
reaching and having a lasting impact in developing countries like Kenya. Indeed, suspicion
abounds that the same research developments that have helped to enrich developed
countries have indirectly contributed to the present state of indebtedness and
impoverishment in developing countries. As new research vistas such as biotechnology are
explored and exploited in developed countries, the scientific and technological gap is
certainly going to increase. Kenya must bridge this gap, not just for the sake of keeping up
with the joneses, but to be able to meet the real and looming problems of development.
We have to provide basic needs of the people - a decent life, adequate food and nutrition,
water, health, clothing, education and employment.
Mr. Chairman, I sincerely trust that during these two days this conference will handle
the agenda on research, innovation and diffusion of technologies from the viewpoint of the
practical need of the people and the country as a whole. Looking at the cocktail
participation in this conference - academicians, research scientists, administrators,
industrialists, businessmen and so forth, the appropriate theme of the conference might be
"from mind to market". In other words, we want to explore ways and means by which
scientific and technological ideas can be translated into goods and services to improve the
quality of life for all Kenyans.
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Past Research and Development Experience in Kenya

Mr. Chairman, if my remarks so far have given the impression that, research and
development has contributed little to Kenya's development, then I might be forgiven for
overstating the issue. Our past performance and achievements in research, innovation and
diffusion of technologies, both in terms of direction and concept has much to do with our
colonial background, and natural resource endowment. As an agricultural country with
little mineral resource, our attention has necessarily been on development of the
agricultural sector. Research development and diffusion of technologies for the production
of cash crops (coffee, tea, sisal and wheat), and livestock (cattle and sheep) is, perhaps one
of the success stories in Africa. Added to these pre-independence achievements research
and development has made major contributions in food crop production (especially maize)
and horticultural crop development. These achievements would not have been possible
without research on crop and animal husbandry and on devastating diseases of animals and
crops.
I have deliberately chosen technological innovations in agriculture because this is an
area most Kenyans are conversant with. It is also the driving force of our entire economy. I
want to take this opportunity to illustrate when I suggested that the theme of this
conference should be "from mind to market". Scientists know that when individuals of a
species (plants or animals) from geographically isolated areas are crossed, the offspring
shows hybrid vigour or "Heterosis".
Linkages

As you all are aware, research is a joint venture among all of us. In this regard I
would urge that:
1.
Universities gear their teaching and particularly research for post-graduate
theses related to specific national problems.
2.
Also universities should endeavour to offer post-graduate places to research
scientists in order to enhance the competence or our research scientists.
3.
The private sector should try to establish research and development units in
their organisations in order to improve on their production processes.
4.
Joint meetings of this nature should be held regularly to increase exchange of
ideas and review past achievements or otherwise.
Financing of Research and Development

Mr. Chairman, Kenya realised very early, following her independence, that science
and technology should be applied to meet her socio-economic needs. An enabling act (cap
250) was enthusiastically passed in 1979 to facilitate and accelerate the application of
science and technology for development. This instrument has greatly enhanced latitude for
funding the activities of publicly funded research institutes. It makes it possible for boards
of management to receive donations, gifts, raise fees and do all other legal things necessary
for the upkeep of the institutes.
4
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The Government spends about K£ 53 million per annum on research. The private
sector on the other hand spends only £2.5 million per annum. In addition to the challenge I
have made to the private sector to establish research and development units, I urge the
private sector to step up their contribution towards research development in the country.
You all know that investment in research and development pays dividends. I end by
assuring you that this is not yet another appeal for research fund donations. It is only an
appeal for closer cooperation between the private sector, the public research institutes and
the universities to expedite research innovation and diffusion of technologies for the benefit
of Kenya.
I wish to thank all those that have come to this conference and those that have made
this conference possible. We look forward to your recommendations with eagerness.
With these brief remarks I wish to declare this conference officially open.
Thank you.
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Opening remarks

Professor Filemon F. Indire
Chairman, National Council for Science and Technology, Nairobi
I wish to Thank the Minister for Research, Science and Technology for gracing the
occasion. It is my hope and belief that this conference will become an important landmark
in the development of Science and Technology in Kenya. It is largely for this reason that I
thank the Minister.
Although the private sector in Kenya has made valuable contribution in cash or kind
to research and development, especially in the field of agriculture and related activities, the
bulk of resources required for research have so far been provided by the Government.
At the same time, there has been widespread concern that a lot of research carried
out in universities and public institutions does not address the real needs of the private
sector and the results therefore remain largely unapplied.
One of the challenges which faces our schools, colleges and universities today is
perhaps to make a bigger and more direct contribution to the country's economic and
business life. If this thesis is acceptable then we should begin to see ways of dealing with the
weakness I have referred to a minute earlier on.
Later, I will refer to the presence in our midst of a least two people who may help us
to see possible methods which we may consider in our quest for greater cooperation and
coordination between universities, Research Institutes, Government and the private sector
efforts in research. For now it might be adequate to note in the North - South perspective
where basic research is conducted (universities and research centres) and where applied
research is generally and largely handled under the auspices of Research Councils or by
private industry.
While something can be achieved by starting at the top, there is much to be gained by
starting also at the lower levels to achieve the links we desire. One such way is for the
community to be a laboratory for learning. Another is that through work-study
arrangements students are made to appreciate the problems facing farmers and business
people at first hand. This should help in our endeavour to cultivate greater public
awareness and hence public interest that call for great "civic-mindedness" in our students in
our effort to remove parochial attitudes from our students.
I referred earlier to research. Universities and colleges conduct research,
Government conducts research and industry conducts research. There is need for greater
cooperation and coordination between Colleges/Universities and Industry and Government
if the country is to benefit from all this activity and get better value for the money spent on
research and development. Effective links must be forged between educational institutions
and Industry and research by all who undertake it. These should be translated as far as
practicable into technology for the benefit of the country. Research, it has been said,
promotes competition; the urge to be better is the father of success. Research must take a
front seat in our education system.
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The National Council for Science and Technology, the research institutes and the
national universities are keen to develop appropriate mechanisms which encourage and
ensure a high level of consultation with the private sector in determination of research
priorities and hence cooperation and collaboration in marshalling available resources and in
application of resulting research findings.
This meeting has been organised jointly between the public and private sector. Only a
few papers have been prepared in order to help focus discussions and it is therefore
expected that all participants will feel absolutely free to make proposals which would help
to remove any impediments and promote collaboration between all the sectors involved in
research, development and application of technology in Kenya.
The Council and the country as a whole is very grateful to the Kellogg Foundation for
providing a three year fellowship which enabled the Council staff to carry out research and
develop baseline data on ongoing research activities especially in the agricultural sector and
has caffed this fellowship with a grant towards the cost of this conference. Through this
grant, it has been possible to invite two experts from the developed world who will be
leading discussion based on experiences in their countries where the type of collaboration
we want to develop is highly developed.
Finally I wish to thank participants for attending this important conference.
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Professor Darrell F. Fienup
Associate Director, Kellogg International Fellowship Program in Food Systems, Michigan State
University, U.S.A.
Dr. Fienup explained that the conference was co-funded by the Kellogg Foundation
through the International Fellowship Program in Food Systems (KIFP/FS), managed by
Michigan State University. He added that the conference was funded as part of follow-up
support for a fellowship which had also been funded by the KIFP/FS and hosted by the
National Council for Science and Technology on studies related to private sector research.
This fellowship was one among some 30 fellowships awarded in 22 countries in various
development areas of interest to those countries.
Dr. Fienup noted the successful implementation of the fellowship which led to the
conference. He added that the KIFP/FS was proud to be associated with the conference
and wished it success.
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PART II
PAPERS PRESENTED

First keynote paper

Joseph M. Hungu
Permanent Secretary, Ministry of Planning and National Development, Nairobi
(Read on his behalf by Mr. J. Magari, Director of Planning, Ministry of Planning and
National Development, Nairobi)
Mr. Chairman, Ladies and Gentlemen,
I am pleased to have the opportunity to address you on private sector research and its
cooperation with public institutions at a time when the Government has clearly indicated its
desire to create an enabling environment for increased private sector participation in all
aspects of our economic development. As you know, right from Independence the Kenya
Government opted for a mixed economy in which both the public and private sectors have
been actively involved in development. However, the country was young and new
institutions had to be put into place and others restructured to fit in line with the aspirations
of the newly independent nation. The Government had therefore to institute a necessary
array of interventionist measures in the economy in order to lay the foundation for the
realisation of those aspirations. These measures included various protection instruments
for producers, investors and consumers in the form of high tariffs, bans on certain imports,
various regulations and price controls. The Government also participated fairly extensively
in the economic activities of the country through ownership of various business-enterprises
and through widespread provision of various services such as education, health, research
and extension.
These interventionist measures allowed the country to replace various imported
consumer goods with locally manufactured ones and enabled the creation of more
employment opportunities. It also enabled the Government to have effective control of key
industries which had been in the control of the departing colonial administration. The
Government was also able to lay a firm infrastructural foundation in the various facets of
the economy such as in agriculture, industry, manpower development, communication,
research and the various services such as agricultural extension, banking, etc.
It can generally be said, Mr. Chairman, that these measures were quite successful in
relation to the objectives they were set to achieve. For example, up to the mid-seventies,
the manufacturing sector made a major contribution to our national income since
Independence with an annual growth rate of 9.5% as compared to 6.0% for the whole
economy. Output in this sector increased 3.5 times, industry was generally modernised and
Kenyanisation in the various sectors of the economy continued at a good pace. The
percentage of consumer goods was reduced to 15% of the import bill. And up to 1971 the
rate of inflation in the country was negligible. The infrastructure for research, particularly
in agricultural public research institutions, and for manpower development was firmly
established.
11

Cooperation in research
However, from 1972 onwards, this rosy picture often referred to as the "era of soft
options" was already showing substantial limitations to the growth of the economy. Certain
developments began to impair the general economic performance.
In brief, these developments were-:
(a) The opportunities for import substitution had by now been considerably
exhausted as most of the profitable investments in the production of
consumer goods had been undertaken. The scope for further import
substitution investment was indeed limited by the small size of the Kenyan
market.
(b) Due to heavy protection from competition, Kenyan industries had indeed
become inefficient and underutilised with this resulting in highly priced local
products.
(c)
Industrialisation had tended to favour capital intensive investment as the
over-valued Kenyan shilling made capital cheaper. This resulted in less
employment than would have been desirable and less "trickle down" of the
benefits of industrialisation.
(d) Overvaluation led to parallel markets in imported consumer goods. This
tended to counter the objectives of import substitution.
(e) The across the board tariff and taxation structure was not selective enough to
be able to steer industry in the desired direction.
(f)
During the oil crisis of 1974 when the price of oil went up considerably,
import prices went up by 43%. As the import substitution industry depends
considerably on imported inputs, this resulted in high prices of the locally
produced goods. This way inflation was "imported" into Kenya.
(g) Droughts such as those of 1980 and 1984, have also contributed to a severe
shortage of foreign exchange as we have had to import essential foods.
(h) There was an increasing financial burden on the Government in relation to
the available revenues. This affected various services, including research.
In order to redress these ills, the Government decided that major changes in the
economy were desirable. These changes, as all of us know, are referred to as Structural
Adjustment. The Government has stated its structural adjustment programme in Sessional
Papers No.4 of 1980 and No.1 of 1986. The issues and strategies for action have been
further amplified in the 6th Development Plan which was published at the beginning of this
year.
The basic policies put forward in these policy documents can be summarised as
follows:
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(a)

Formulation and implementation of a new international trade policy, moving
away from import substitution towards export expansion with greater
productivity and competitiveness.
(b) Management of the interest rate towards greater savings and a more efficient
allocation of resources.
(c) Review of price controls to facilitate changes which truly reflect under-lying
market conditions of cost and demand.
(d) Re-vitalization of the food system through various policy packages which are,
of necessity, closely linked with efficiency in industry.
(e) A revised investment policy, including private investment in research.
(f)
Reduction of the burden on public resources through cost sharing in the
delivery of social services and through acceptable family planning practices.
Although I have not gone into details, Mr. Chairman, I have taken a little time to
outline the background and the essentials of the structural adjustment programmes because
they incorporate to a great extent the underpinning issues of this conference and the thrust
of development planning in Kenya in the medium and long-term. The call for increased
private sector participation in R&D is part and parcel of the structural adjustment
programmes and I would now like to discuss research, bearing in mind that my discussion is
made against the backdrop of the policies that I have just outlined. I propose, Mr.
Chairman, to tackle the subject by first looking at the justification for our country's
commitment to boost investments in research and the direction which we should take in the
allocation of resources to R&D. I will then look at the possible financial incentives that can
be used in order to attract more private investments in research.
Mr. Chairman, studies on Research and Development (R&D) in many parts of the
world have indicated that the direct economic returns to R&D are, on the average, usually
higher than returns to conventional development projects, usually in the range of 20 to 90%
internal rate of return. The social returns are usually even higher. One such study
undertaken on our own research programme on wheat in Kenya indicated a direct economic
internal rate of return of 33% in addition to indirect benefits. This translates into a direct
return of shs 2.30 for every one additional shilling invested in R&D. Another recent study
in our country has shown that the adoption of tissue culture biotechnology in potatoes under
small scale production doubles land productivity and increases labour productivity by 24%.
Its contribution to national income (value added) is about twice that of traditional
technology. We are also aware of the success story of our maize research program whose
impact, in qualitative terms, has been quite extensive throughout the economy.
It is thus evident that, although the contribution of R&D to growth is hard to
measure, its potential contribution to growth is indicated to be quite substantial. Thus the
Government has since Independence committed itself both at the political and executive
level to the promotion of research. This is reflected in the creation of the Ministry of
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Research, Science and Technology, National Council for Science and Technology and
Research Institutes in various scientific disciplines.
Kenya committed itself to increasing its National Expenditure on Research to 1% of
the GDP in the 1979/83 Development Plan. This target has not been realised mainly due to
budgetary constraints. Let me state here, Mr. Chairman, that I do not advocate the massive
allocation of funds to research as a panacea for redressing constraints to R&D in our
country. I do believe that a small research establishment staffed with highly motivated
scientists can be highly productive and a mere allocation of large amounts of funds without
an evaluation of the productivity of that research system may not necessarily be the best
indicator of the progress of research. However, scientists need facilities, equipment, inputs,
mobility, opportunities to exchange ideas with their peers and be informed, as well as
adequate remuneration in order to devote time to their work. First keynote paper
Measured against this background, we still consider the target of 1% of the GDP to be a
realistic target. Furthermore, though there may not be evidence of causation between
poverty and lack of research, if one classifies countries according to their National
Expenditures on R&D, the economically developing countries will be found to be at the
bottom of the list, with national expenditures on R&D being usually below 1% of the GDP.
It is evident then, ladies and gentlemen, that economic take-off is usually accompanied by
fairly heavy outlays on R&D.
Mr. Chairman, having noted the potential contribution of R&D to development and
our Government's commitment to this important activity, I would like to add that I am not
aware of any country in the free market economies which has reached the commitment of
1% of the GDP and above without noticeable private sector involvement in R&D activities.
Usually the economy has reached a stage such that the imperatives for efficiency, better
products and cost reduction so as to be able to be competitive in both local and foreign
markets, forces firms to search for improved methods of production using cheaper local
resources. I will be exploring this subject a little later as it is relevant to our Structural
Adjustment Programmes. What I want to note at this stage is that market forces can and do
play an important part in getting private firms to invest in R&D. I will shortly be talking
about some of the possible incentives that we can put in place to encourage and support
such investment. But before doing so, let me, Mr. Chairman, touch on sectoral priorities in
the funding of R&D.
In the allocation of resources to R&D as well as when we are formulating incentives
for private R&D, we must do so in relation to sectoral priorities as established in various
policy documents. This is because our resources are limited and we cannot at this stage
afford open ended research. This is not to say, Mr. Chairman, that private sector decisions
to invest in research should be under control by Government. Of course firms are free to
make their own decisions on what to invest in R&D so long as that research has no adverse
effects on the public good, in which case this would be dealt under the ethics of research.
What I want to point out here Mr. Chairman is that while firms are free to invest in
whichever areas they like, financial and other collaborative incentives involving public
resources should only be available for high priority areas. Agriculture, industry and the
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exploitation and conservation of our natural resources are areas of high priority in our
development strategies. These areas, however, are still too broadly defined and I would
indeed recommend that in putting up incentives for private R&D, we should still focus
further to more defined and limited areas, at least for a start. For example (and this is just
an example) R&D incentives could be applied for the development of local substitutes for
imported inputs into some of the nine core industries designated as of high priority in the
Sixth Development Plan. These areas are -: metallurgical industries; capital goods
industries; chemical and bio-technological industries; pharmaceutical industries; local
resource based industries including agro-industries; and, telecommunications and the
information processing industries. It is stated in the Development Plan that Government
will take firm measures in the form of various incentives designed to promote the
development of core industries with specific focus on the ones I have just mentioned. It is
also stated in Sessional Paper No.1 of 1986 that over the long run, Kenya will be able to
industrialize more effectively on a strategy based on greater supplies of low-cost agricultural
raw materials. This is an area that could be explored through cooperative R&D, and more
areas to be covered by R&D incentives can be added over time as we gather more
experience on the incentives. But let me say that in the selection of the priority areas in
which incentives can be applied, public institutions should work in consultation with the
private sector in order to facilitate transparency. The private sector should be incorporated
in the priority setting committees perhaps through their representative organisations such as
the Kenya Association of Manufacturers, the Kenya Grain Growers Cooperative Union, the
Kenya National Farmers Association, etc.
Having looked at the need for enhanced financing of research with the relevant
prioritization, I would now like to turn to another set of fundamental issues in private sector
research. The first of these issues that I will comment on relates to competitiveness within
markets in Kenya, the PTA region, Africa and the rest of the world as it relates to
technological capability and what has been called the "technological balance of payments".
In economics, Mr. Chairman, we term the need for research as a derived demand. It
is derived in the sense that it arises indirectly from the demand for better goods, services
and utilities at prices that consumers can afford. In the Sessional Paper No.1 of 1986 we
have, for example, said that Kenya needs a more efficient, low-cost and high productivity
manufacturing sector. Apart from other factors such as management which will be called
into play in order to realise this goal, the other important factor will be the adoption of the
relevant technologies which will bring into focus two main dimensions, that is, R&D and
technology transfer. I am well aware, Mr. Chairman, that there is a large amount of
literature and debate about these two approaches or models to acquiring technological
capability, i.e. R&D capability versus direct technology transfer approach. It has
sometimes been said that developing countries have no pressing need to develop a research
capability as they can transfer all the technology they need from developed countries.
However, without slipping into this debate and going of-course, let me state that the
two approaches are not mutually exclusive. Rather, they re-inforce one another. There is a
certain amount of weakness inherent in the development of one without the other.
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Secondly, in support of the development of a local R&D capability, as the PTA
market expands it will have a profound effect on Kenya's trade and I am fairly certain that
winners in the medium and longterm will be those countries whose private sector will be
able to innovate beyond available technologies. As preferential duty rates become uniform
and the Rules of Origin are placed more firmly in place, the products of local innovations
will take a more prominent place in the market.
Third, Mr. Chairman, studies undertaken by the Organisation for Economic
Cooperation and Development (OECD) seem to indicate a positive correlation between
R&D capability and the technological balance of payments. The technological balance of
payments can be defined as the balance between foreign currency receipts and payments for
operations such as the transfer of patents, manufacturing licensing agreements, and
provision of knowhow, including consultations and technical assistance. As we all know in
Kenya and most other developing countries the pattern of technological payments is a one
way track through which there is a great transfer of foreign exchange resources to the more
developed countries. The OECD study concludes that a positive relationship can be said to
exist between the technological balance of payments and R&D expenditure, particularly the
private sector R&D effort..
The study notes that the ratio of technological payments to the R&D expenditure in
the private sector can in fact be a measure of the ratio of dependency to external sources of
technology, but allowing for the fact that this ratio will also reflect to a certain extent the
degree of foreign ownership in the economy. The purchase of foreign expertise and patents
can be treated as an equivalent to an import of technology which supplements the national
supply. The balance of such payments can only be boosted if there is a local R&D capability
to enhance that national supply. Ultimately even in the technology transfer model, the
origin of most technologies can be traced to R&D capability without which, the dependency
on even simple foreign technologies will continue to take root. For example, in the
application for the establishment of local agro-industries in Kenya we are faced with
applications for approval of foreign consultations in such areas as crop development. This
country has invested considerable levels of public resources in agricultural R&D and I
believe this is one area in which the collaboration we are discussing in this conference can
be established so that instead of seeking foreign consultancies, local firms as well as
subsidiaries of foreign firms can have access to the local expertise in our research institutes
and institutions of higher learning. This will have the effect of not only reducing the use of
our meagre foreign exchange resources to pay for foreign consultants, but it will also
strengthen the capability and confidence of our manpower resources.
Let me, Mr. Chairman, turn to the environment in which the private sector operates
and relate it to investments in R&D or, if you like, to the supply side of private sector R&D.
In making investments, firms have to estimate the risk they are undertaking and the
uncertainties they are likely to encounter. Uncertainty involves the condition of the climate
in which business operates and incorporates a whole range of unknown parameters. Risk
is the more quantifiable parameter and easier to handle. Risk and uncertainty tend to
increase with the gestation period of the project. The problem with R&D is that the levels
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of risk, uncertainty and gestation period inherent in it are unusually high. However, when
breakthroughs are made, as I have already indicated, returns are very high.
It is the Government's policy, Mr. Chairman, to create an enabling environment in
which risk and uncertainty is reduced in investment. There already exists various
instruments for the creation of such environment for all investments in business, including
investments in R&D. These provisions are -:
(a) We have a record of sound political stability in the country.
(b) There are constitutional guarantees for the protection of ownership of
property. Kenya is also a signatory to the Convention on the Settlement of
Investment Disputes between States and this is incorporated in Kenya's
Investment Dispute Act. There are also relevant instruments in Kenya's
Arbitration Act. We are also signatory to the Multilateral Investment
Guarantee Agency which provides for the security of foreign investment.
Thus the climate for long term investments such as in R&D is well provided
for in Kenya.
(c) The Foreign Investment Act which provides for the issue of Certificates of
Approved Enterprise to foreign investors. This certificate gives the investor
the right to transfer profits freely subject to the applicable withholding and
other taxes and to repatriate the original investment on sale or realisation in
the currency of origin. This Act also incorporates the constitutional
guarantees on protection against nationalisation and discrimination.
(d) The Government has now established a one-stop office for the approval of
new investments within 3 months. Such approval used to take up to 3 years.
(e) There are provisions for refunds, rebate of duties and duty drawback schemes
under the Customs and Excise Act and Local Manufacturers Export
Compensation Act. It is also possible under the Customs and Excise Act to
exempt scientific equipment from duty for a specified period of time provided
the equipment is taken out of the country after the agreed period of time.
(f)
Deductions and credits can be accorded under the Income Tax Act and
remissions or refunds under the Sales Tax Act. There are also provisions for
the avoidance of double taxation under the Income Tax Act. This means that
special arrangements or treaties can be made so that an investor may not be
taxed twice both in his home country and Kenya.
(g) Other financial incentives can also be determined from time to time under the
Finance Act. This is done during the annual budget.
(h) The Government has also instituted the gradual relaxation of price controls in
order to stimulate market based incentives.
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I believe Mr. Chairman that investors do take advantage of the provisions I have just
outlined in their business investments, including outlays on R&D. However, because of the
peculiar risks and uncertainties associated with R&D, we find that many countries often
make special provisions for R&D within the existing framework of financial incentives as
outlined above.
Our observation Mr. Chairman, is that countries that have a strong national
innovation system usually have extensive subsidies for research to the business sector. The
problem is tainties they are likely to encounter. Uncertainty involves the condition of the
climate in which business operates and incorporates a whole range of unknown parameters.
Risk is the more quantifiable parameter and easier to handle. Risk and uncertainty tend to
increase with the gestation period of the project. The problem with R&D is that the levels
of risk, uncertainty and gestation period inherent in it are unusually high. However, when
breakthroughs are made, as I have already indicated, returns are very high.
It should be noted that R&D granting and contracting is a two way process either
from the public sector to the private sector or vice versa. It can also be done within a sector
for example from firm to firm.
The question arises as to what we as a country can do in this area of research grants
and contracts. We have already noted, Mr. Chairman, that the Government is involved in a
budget rationalisation programme, and the reality is that Government may not have much
flexibility in terms of committing additional substantial amounts of direct financial
resources to R&D in the way of grants. I would however, like to make the following three
recommendations for consideration by this conference in the area of generating research
grants and contracts. These recommendations can then be buttressed by Government
support through a number of fiscal measures which I will address myself to shortly. These
recommendations are -:
(a) Researchers need to break down interpersonal barriers and establish easier
relationships with industry. Enterprising researchers with good ideas should
develop close links with industry by visiting industry to get better acquainted
with the managers of industry in order to get to know better the problems and
R&D needs of industry. I am sure so long as they have good ideas industry
will welcome them. Indeed, our observations in the three countries referred
to above is that many research contracts are generated through the
informal-cum-personal contact channels. Many ideas are developed over tea
or even over the telephone. But this requires good interpersonal linkages
which in turn requires initiative especially on the part of researchers to
establish those links. Yet this approach costs very little but it is a
high-yielding approach in terms of generating funds for private /public sector
cooperative R&D.
(b) The establishment of R&D liaison offices in our universities and research
institutes would go a long way towards generating linkages with the private
sector. Their task would be -:
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to establish a climate of cooperation between the institution and the
private sector;
to assist in establishing contacts between scientists and industry;
to provide help in preparing R&D contracts; and,
to disseminate information and generate publicity regarding R&D
projects and capability at the institution.
In fact the establishment of R&D liaison offices have become a sin qua non for the
sustainability of research in many parts of the world including some developing countries. I
would strongly recommend that our universities and parastatal research institutes consider
the establishment of such offices. Our observations are that the establishment of such
offices would cost little in relation to the potential good they can accomplish if they are
manned by dynamic staff. In many big universities in various parts of the world, such liaison
offices (sometimes called technology transfer offices in some places) are usually run by one
or two qualified scientists and one office staff so that they operate on a very small scale. It
should be noted that these are not consulting offices but facilitating offices or just liaison
offices as we have named them. Yet their potential impact in the cooperation with the
private sector can be great.
(c) The third recommendation I would like to make is the establishment of a
centre or office or department for contract research either, initially, under the
Ministry of Research, Science and Technology or the National Council for
Science and Technology. Later, according to the experience gained, such a
centre could exist on its own right. The functions of such centre would be -:
(i)
To market cross professional scientific competence to both public and
private sectors in selected target areas. This, Mr. Chairman, would
provide an avenue through which private firms and others could
identify local consultants instead of using foreign ones where locals
would do.
(ii) To act as a contractor's gateway to research institutes, universities and
various expertise in the country.
(iii) To attract funding for contract research from public institutions, the
private sector, donor agencies, NGOs including foundations,
cooperative societies, private individuals, etc. I understand, Mr.
Chairman, that some donor agencies have informally shown interest in
such a fund which would be subject to collaborative projects between
the private sector and the public sector in areas of national priority.
Donations could be general or in support of specific areas or projects.
(iv) To assist in translating promising research results into industrially
viable and marketable products. The office could provide pilot
project grants, perhaps on a matching basis, to test the viability of
ideas for products and services based on research results. Venture
capital could then be sought in the normal way with the office of
contract research providing evidence on the feasibility of the ideas.
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At this point, Mr. Chairman, I would like to note that there is a research fund which is
operated by the National Council for Science and Technology. This fund has run into some
constraints because of Government budgetary constraints as Government has been the sole
source of the funds. By 1983 this fund was running at about one third of the envisaged
target of 1 million pounds. Over the years, the fund has increasingly taken a low profile in
the face of budgetary cuts and decrease in real value. It can also be said that although the
fund was open to anybody who had a good research idea, it generally never, in reality,
extended its coverage to private sector initiatives. There is need now, Mr. Chairman, to
revisit the principles and objectives under which that Research Fund was set up with a view
to making it an effective tool for promoting research linkages between the private and
public institutions, with the appropriate donor participation and funding from both sectors
through contractual agreements. An office for contract research as I have recommended
above would be an appropriate infrastructural instrument in realising this objective. Such
an office would not require a large number of staff but would be effective in the sense that it
would concentrate wholly on contract research while leaving other staff of the Council or
Ministry to concentrate on the other broader functions of the Council or Ministry as the
case may be. The R&D contract office staff would, however, still be part of the staff of the
Council or the Ministry.
I would like to add that the existence of R&D liaison offices or an office or centre for
contract research as I have proposed should not be to the exclusion of the personal
initiatives I have recommended as all these approaches are complementary. In other
words, so long as personal initiatives are in line with the regulations governing the
institution in which a researcher is working, it should not be mandatory for the researcher to
get endorsement of these offices in order to establish linkages with private institutions. But
if the researcher so wishes, he/she can seek the assistance or advice of the offices at any
point in the negotiations or implementation of a project.
Before leaving the issue of the funding of R&D through contracts and grants, I would
like to say that I am aware of the pitfalls of contract research. One such issue is that there
can be conflicts in institutional goals. For example, universities are geared towards more
basic research with a view to publishing the results. This may be in conflict with the
demands of private financiers who may wish to support practical R&D and claim exclusivity
to the results. Such conflicts need to be resolved, usually through appropriate institutional
policies so that socially desirable research is not totally suppressed and whole university
departments turned into private sector annexes, while at the same time helping the
economy to achieve its goals through private sector participation in R&D. Sometimes the
parties may agree on the lapse of an agreed period of time, such as 2 years, before
publishing during which the sponsor gets a lead time for exploiting the results before they
are made public. It is good to have the assistance of a person experienced in the
negotiations for contract research such as the staff of the office of contract research. Such a
person will assist in negotiations on exclusivity of results, costings, patent ownerships, the
sharing of proceeds thereof, etc. A contract document need not be long but it has to focus
on the relevant issues precisely.
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An issue related to contracts and grants is that of funding research and extension
through a commodity or service levy or cess. The advantage of such arrangement is that
accountability is usually very high and research is highly focussed. It also provides a very
good avenue for the adoption of the results of research. We are familiar with the very good
research effort in tea and coffee in Kenya which is funded this way. I would therefore
recommend that ways be explored of the possibilities of R&D support though such means in
specified commodities, both in agriculture and industry. In such an event, the idea must be
agreeable to those affected. Often, it is a good idea to implement such research through the
association of the industry involved. Various grants can also be channelled through such an
association to supplement proceeds from the cess for the general good of the industry.
I would now like to look at the issue of fiscal incentives for R&D. Since as noted
earlier, the Government is limited in its ability to provide direct grants for collaborative
research projects with the private sector, the other avenue of support would be through
fiscal incentives.
I have already outlined the main fiscal instruments we are using to attract investments
in general. However, because of the reasons indicated earlier, we find that many
governments tend to provide special fiscal incentives to involve the business sector in R&D
over and above the regular incentives for business investments. These mainly involve tax
allowances, tax credits, tax holidays, investment allowances, accelerated depreciations,
deductions for gifts for R&D, low interest loans and various compensatory measures. This
means that if a private firm funds research either in its own establishment or through other
means such as through the office of contract research or as a direct grant to an institution,
such expenditure is eligible for the special allowances and credits. These incentives can be
applied to varying degrees according to the priority of the area of research or according to
whether the research involves collaboration with other institutions etc. They can also be
applied according to the size of the firm. The fiscal incentives can be applied on both
expenditures and products. For example a tax holiday incentive can be made available for a
given number of years for a product of a really innovative nature. This could include special
export incentives for products of research which command a high export market.
In our own situation here in Kenya I believe that the existing infrastructure for fiscal
incentives can be exploited to promote research in the private sector. Of course, there are
revenue implications for the Government. However, as this is an area which Government
believes has a high development potential, the Government will listen to specific proposals
that will be made. I cannot make specific proposals at this point because there are
necessary details to be worked out such as priority setting, delineation of what should be
accepted as constituting investments in R&D and product innovation in order to avoid tax
evasion, etc. There is indeed need to apply R&D fiscal incentives selectively and in stages
because, as has been observed in some countries, the incentives may fail to generate the
intended effects. However, I believe that I have given you a framework within which these
details can be worked out. I would therefore like to propose the formation of a joint
Government/private sector committee after this conference to look at those details and to
assist the Government in making headway in this fairly new area of endeavour. I should add
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that financial incentives should be part of a whole package of other incentives addressing
issues such as patents, property rights, public procurement and its relation to innovation,
availability of land for R&D sites, possibilities for contract farming to small scale farmers,
networking, manpower exchange programmes, special technology development sites, etc. I
note that many of these will be explored in this Conference by various speakers.
In conclusion, Mr. Chairman, I would like to reiterate that Government has
committed itself to the encouragement of private sector research by a combination of
private and Government financing and various other incentives. I hope that we will succeed
in this Conference in setting up a concrete policy framework within which such
encouragement can be undertaken and that those subsequently charged with follow-up
action will work out the necessary details so that Government and other institutions can
strengthen their partnership with the private sector in R&D.
Thank you Mr. Chairman, Ladies and Gentlemen for inviting me to speak at this
Conference.
DISCUSSION

An appeal was made to the private sector to support R&D. Increased financial
allocations for R&D at the universities was called for, both to unable staff to undertake
more R&D and register more post-graduate students in the local universities.
A number of issues were raised with the speaker. The first one was that management
of tax rebates as an encouragement for R&D would result in additional costs. Why not
make direct financial support for R&D? The presenter of the paper noted that Treasury
was already doing similar functions and the additional capacity required to manage R&D
rebates would be marginal.
The second issue raised from the floor was that foreign researchers are allowed to
import equipment duty free whereas local research institutes have to pay duty. The
presenter noted that only in exceptional circumstances are foreigners allowed to import
research equipment duty free for a short period as these equipments are later exported out
of the country.
The third issue raised the question as to how the target of 1% of GDP for R&D
expenditures were arrived at. It was noted that based on analysis on expenditures on R&D,
this level of expenditures was established as a desirable target as expenditures on R&D
were always inadequate and below that level. As a target, it not a ceiling and can be
surpassed.
The question was also raised on the relationship between the recently introduced
presumptive income tax on farmers and the prospect for funding R&D through commodity
cess. The speaker replied that the presumptive tax was aimed at bringing especially well to
do farmers into the tax bracket just like everybody else in the country while an R&D cess
would be a voluntary contribution by farmers to solve problem associated with a specific
commodity in which they have an interest through R&D efforts. A cess is similar to a road
toll paid by those who drive, even though they also pay income and other general taxes.
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Research and Development in Kenya : Perspectives and prospects
Stachys N. Muturi
Director of Research Development, Ministry of Research, Science and Technology, Nairobi
1.

SOCIAL, POLITICAL AND ECONOMIC POLICIES

1.1. National Political Philosophy
Kenya's national political philosophy, aspirations, national development goals,
objectives and strategies, were laid down at Independence and have been articulated in
various documents including the Sessional Paper No. 10 of 1965 on African Socialism and
it's Application to Planning in Kenya; the various KANU manifestos; various Sessional
Papers; National Development Plans; the District Focus Strategy for Rural Development;
and, more recently, the Sessional Paper No. 1 of 1986 on Economic Management for
Renewed Growth.
The philosophy which has guided the nation's social, economic, political and cultural
development, and which is the bedrock of Kenya's national development policy including
her foreign policy is African Socialism, a philosopy rooted in the best African traditions
which emphasizes national development based on self-help at the individual, the family, the
local community, the region and national level. The emphasis on self-help and self-reliance
is not meant to describe a policy on aurtarky.
On the basis of the above mentioned national philosophy, Kenya opted right from
independence, for a broad development strategy based on the Harambee Spirit which was
authored and ably articulated by the founding father of the nation, Mzee Jomo Kenyatta.
The strategy has been and continues to successfully operate within the framework of a
mixed economy. The philosophy of African Socialism together with the Harambee Spirit
were given a boost in the late 1970's by H.E. The President, Daniel T. Arap Moi, who added
a much needed moral and ethical dimension in the form of the Nyayo Philosophy of Peace,
Love and Unity. Indeed, on the basis of these combined philosophies Kenya has continued
to enjoy enviable peace and stability which have led to impressive social, political, cultural
and economic development.
1.2 Political Aspirations

The broad aspirations adopted by the new nation at independence in 1963 and which
have formed the basis of each of the successive six National Development Plans, include the
following:(a) The pursuit of political equality in all national development endeavours;
(b) The pursuit of social justice, human dignity, and freedom from want, disease
and ignorance;
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(d)
A high and growing per capita income equitably distributed.
Thus, on the basis of these broad national aspirations, the country has over the years
developed a set of overall development goals and objectives whose principal aim has been
to develop the kind of nation Kenyans aspire to. Some of these overall development goals
and objectives include the following:(a) That Kenya must aim at building a nation of bright and full opportunities for
all her citizens and that in pursuit of this objective, all productive economic
activities and the fruits thereof, would be equitably distributed;
(b) That Kenya would endeavour to build a nation free from ignorance, disease
and poverty;
(c) That Kenya must strive to be a nation which is united, strong and self-reliant;
(d) That the nation Kenyans aspire to will be one which will remain forever free
and democratic; and,
(e) That notwithstanding Kenya's aspirations for self-reliance, the nation would
continue to cultivate mutually beneficial relations with other nations and that
in pursuit of this objective, the country would seek to play an active and
collaborative role in international affairs and especially in affairs aimed at
achieving global social, economic, political and cultural development through
peaceful means and in a sustainable manner.
13

Economic Policies for National Development

To achieve the above aspirations, goals and objectives, the government has evolved
and continues to evolve a set of social and economic policies for the various sectors of the
economy. Some of the key policies include:(a) That national socioeconomic development must be pursued within the
framework of a mixed economy; such a framework would make it possible for
the government and the private sector to play specific but complimentary role.
(b) That some sectors of the economy such as transport - (air, rail and sea); will
have their ownership vested in the public domain for as long as such a policy
is seen to be in the public interest.
(c) That due to the ever increasing labour force, employment creation will
continue to occupy centre stage in all national development activities and
especially in the activities of the private sector, and that to facilitate this sector
to generate the needed jobs, government will endeavour to provide the sector
with a suitable enabling environment.
(d) That the nation must vigorously pursue a policy of national food
self-sufficiency and security on a sustainable basis, and that to this end,
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(e)
(f)
(g)

(h)
(i)
(j)
(k)

(1)
(m)

attention must be accorded to increased agricultural and industrial output and
productivity.
That economic activities must be decentralised away from the two main urban
areas of the country - Nairobi and Mombasa.
That government will accord maximum assistance to small enterprises
including Jua Kali Entrepreneurs, since such enterprises have been shown to
be more efficient in employment creation and in the distribution of income.
That the country must pursue a balanced growth and development between
the agricultural and the industrial sectors, between rural and urban areas, and
between the various regions of the country. This policy implies the need to
give special attention to the development of arid and semi-arid lands. The
District Focus Strategy for Rural Development and the recently created
Ministry of Reclamation and Development of Arid and Semi-Arid Areas and
Wastelands would be the key instruments for the implementation of the
policy.
The indigenisation of the Kenyan Economy is now overdue and all efforts
must be made to accelerate this process.
That there is need to evolve a new Industrialisation Policy which lays
emphasis on production for export rather than import substitution. To
facilitate this shift in strategy, the government will offer attractive packages of
incentives.
The provision of basic needs in such areas as food and nutrition, primary
health care, education, housing, and water will continue to be an important
policy objective.
The development of basic infrastructure (e.g. rural access roads, urban and
rural transport, markets, telecommunication facilities, postal services,
electricity supply, mass communication) will continue to receive the attention
they deserve. This policy is particularly important since the proper
development of the basic physical infrastructure is a pre-condition for
accelerated national development.
The development and conservation of the country's natural resources and
environment will continue to receive increased government attention.
The development and improved management of human resources must be
vigorously pursued in all sectors of the economy. This is in recognition of the
fact that one of the basic ingredients in the quality and efficiency of
production reside in the human skill and the organizational capabilities that
are brought into play.
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(n)
1.4

Like many developing countries, Kenya is short of capital. It is therefore
important that improvements be made in the management of the country's
limited financial resources especially in the public sector.

Challenges of Development

1.4.1 Kenya fully recognizes and appreciates the problems of development that she faces
and is also aware of the possible solutions that have to be applied to solve these problems.
Some of the problems facing the nation and some of new the possible solutions have been
very well described in the Sessional Paper No. 1 of 1986 on Economic Management for
Renewed Growth. Nonetheless, even with this level of understanding of the problems of
development that the nation faces, the Government is also aware of the fact that there are a
lot of challenges that the nation will continue to face in her search for the kind of
development her people aspire to.
1.4.2 Some of the challenges of development that the country faces and will continue to
face in the foreseeable future include:(a) A very high rate of population growth accompanied by increasing
unemployment of the country's labour force.
(b) Threat to the environment especially the degradation of land resources, over
crowding in urban centres and pollution.
(c) Slow growth of the country's industrial sector which constrains growth in the
other sectors, especially agriculture. This is compounded by the existence of
weak linkages between agriculture and other sectors of the economy.
(d) The negative socio-economic impact of the country's growing international
indebtness, which has led to serious balance of payments problems and the
country's inability to raise sufficient development capital. The unfavourable
international terms of trade for the country's primary exports has exacerbated
the problem.
(e) A growing public sector budget, a large proportion of which is financed by
borrowing.
(f)
A constant threat of rising inflation, a continuing weakening of the country's
currency, and declining purchasing power leading to deterioration of the
people's standard of living.
(g) A slow rate of adoption and application of available technology in all sectors
of the economy, especially in agriculture and industry. These threaten the
country's goal of achieving national food self-sufficiency as well as the sectors'
ability to generate employment and competitiveness in the export market.
(h) Growing pressure on social services especially on education, health, housing,
and public transport, at a time when the country is experiencing financial and
other resources constraints.
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(i)
2.0
2.1

Difficulties in creating a favourable climate and strategies conducive to astrong and sustainable public support for research, science and technology,
mostly due to lack of awareness on the role of S&T in national development.

THE RESEARCH SYSTEM IN KENYA
Evolution of the Research System

The establishment of the national scientific and technological capacity has been going
on since the turn of the century. During the past two decades more effort has been placed
on the establishment of the necessary infrastructure that would enable the country to
develop and improve indigenous technologies and effectively implement the transfer and
diffusion of new imported technologies.
The pre-independence era coincided with the introduction, on a commercial scale, of
important crops including coffee, tea, pyrethrum, sisal, sugarcane, cotton, wheat, barley and
maize. It is also during this period that both commercial dairying and meat production
based on imported exotic breeds of livestock were introduced in the country. In each of
these agricultural industries the Government of the day established research stations which
were mandated to carry out scientific research on relevant areas. Those started in the
earlier years included the Scott Agricultural Laboratories (1903), closely followed by the
Coffee Research Services (1908) and the Veterinary Research Laboratories (1910).
Medical research was started later when the Medical Research Laboratory was established
in 1958. The agricultural research establishments were greatly expanded during the late
forties and early fifties.
There was very little scientific and technological research being undertaken in the
industrial sciences. The main research effort was by the Materials Branch of the Ministry
of Works. The Government and industrial sector of this period were content with imported
technology from the more industrialised countries and installing it with little or no
modification.
After independence and up to 1977, the above institutions continued to expand and a
few more were established. Together, they carried out research in close collaboration with
the Regional Research Centres under the East African Community which had been
established in the late forties and early fifties.
It was not until 1977 when it was realised that there was a need to create a mechanism
through which activities in the country could be co-ordinated and promoted. The outcome
of this realisation was the enactment of the Science and Technology Act in 1977 later
amended in 1979. The aims and objectives of the Act were described as:"An act of Parliament to establish machinery for making available to Government
advice upon all matters relating to the scientific and technological activities and research
necessary for the proper development of the Republic; and for co-ordination of research
and experimental development; and matters incidental thereto and connected therewith".
The National Council for Science and Technology (NCST) was created through the
act to serve as an advisory body to the Government. An amendment of the act in 1979
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provided for the creation of Research Institutes in the field of Agriculture (Kenya
Agricultural Research Institute); Industry (Kenya Industrial Research and Development
Institute); Fisheries (Kenya Marine and Fisheries Research Institute); Human Medicine
(Kenyan Medical Research Institute); and Trypanosomiasis (Kenya Trypanosomiasis
Research Institute). In 1986, Kenya Forestry Research Institute was established to
undertake research in basic and applied forestry.
Later on, it became evident that research activities of Government were too widely
spread throughout ministries and departments which made co-ordination of research
activities and policies very difficult. The main reason was that different ministries tended to
adopt different attitudes to research and research establishments. The NCST which was
supposed to co-ordinate research policies was advisory had no executives authority.
Consequently in 1987, His Excellency the President created the Ministry of Research,
Science and Technology (MRST). This provided the country with an institution that has
executive powers to oversee the evolution of a national science and technology base. The
base is expected to enable the country to upgrade the scientific and technological skills, and
to marshal the necessary resources in order to boost the country's efforts to generate, select,
adopt and apply Science and Technology in pursuit of her economic and social goals and
objectives.
22

Research Infrastructure

The research infrastructure in Kenya falls under four broad categories, viz;
(a) public sector establishments;
(b) commodity funded research institute;
(c) universities and other institutions of higher education;
(d) private sector establishments; and,
(e) international research organisations and agencies.
Public research institutions established through the Science and Technology Act,
Cap.250 of 1979 as bodies corporate, include Kenya Agricultural Research Institute
(KARI), Kenya Forestry Research Institute (KEFRI), Kenya Medical Research Institute
(KEMRI), Kenya Trypanosomiasis Research Institute (KETRI), Kenya Marine and
Fisheries Research Institute (KEMFRI) and, Kenya Industrial Research and Development
Institute (KIRDI). They are currently managed by their respective boards of management
under the general guidance of the Ministry of Research, Science and Technology. The
research institutes are funded by Government and their research activities must be in
concert with the national socio-economic priorities of the Government.
Commodity financed research institutions include Coffee Research Foundation
(CRF) and Tea Research Foundation of Kenya (TRFK) funded through a cess on the
commodities. The institutions are managed by their respective boards of management
elected by growers. Their research activities are confined to all aspects of commodity
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improvement. The Pyrethrum Board of Kenya researchers on pyrethrum quality and
processing technology.
Research at universities and other institutions of higher education is carried out at
three levels, namely by individual professors and lecturers, post-graduate students and
undergraduates. Most of the research activities are for furtherance of knowledge and
research undertaken is not necessarily directed at national socio-economic priorities. It is
claimed that there is no identifiable budget for research activities and that funds available
are not sufficient. This is a major constraint in the utilization of the highly qualified human
resources and specialised equipment available at universities and polytechnics.
The level of research activities in the private sector is considered rather low. This is
understandable in that most private enterprises are appendages of bigger mother
multi-national corporations (MNCs). Consequently most of the necessary research
activities are carried out outside the country and the Kenya based subsidiaries import
technology and apply it with little or no modification.
Some local industries, however, conduct research specific to their requirements. The
more visible ones are the Kenya Breweries Ltd. which undertakes production adaptive
research in barley, taking over from the results of the more basic type of research
undertaken by the Plant Breeding Station at Njoro, a research centre of KARI. Others are
the British American Tobacco, Del Monte on pineapples and Kenya Seed Company on seed
technology. A number of Agro-chemical industries undertake laboratory and field testing
experiments of their products to back their sales, mainly in collaboration with public
research institutions.
There are a number of international research organisations and non-governmental
organisations based in Kenya who undertake research in various fields. These include: the
International Centre for Insect Physiology and Ecology (ICIPE); the International Council
for Research in Agro Forestry (ICRAF); the International Laboratory for Research in
Animal Diseases (ILRAD); the International Maize and Wheat Improvement Centre
(CIMMYT); the African Medical and Research Foundation (AMREF); Kenya Energy
Non-Governmental Organisation (KENGO); and African Centre for Technological Studies
(ACTS). Most of the funding for these institutions is external, but they collaborate with
national institutions.
2.3

Funding of Research

Over the last two fiscal years the Government of Kenya allocated approximately
K£48.6 million and K£53.1 million in 1987/88 and 1988/89 respectively to its public research
and technology development institutions making a total of K£162 million in 2 years. The
institutions to which these funds were allocated are indicated in table 1. The 1987/88
expenditures represented 0.73% of the GDP for that year which was estimated at K£6,615
million.
The Kenya Agricultural Research Institute (KARI) had the largest share of the
budget in 1988/89 fiscal year (45%), indicating the priority accorded to the agricultural
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sector by the Government. Seven institutions under the natural and physical sciences
group claimed 18% of the budget. Health, industrial and social sciences had similar
allocations each equivalent to approximately 11% of the total budget.
Expenditure in research by the private sector is not impressive. Available data
indicates that the private sector spent only K£2.38 million in 1985/86 compared to a national
total of K£32 million in that year. The private sector's contribution to research that year
was therefore 6.9% of the total, which is way below the situation prevailing in the
industrialized countries.
3.
3.1

THE FUTURE OF THE RESEARCH SYSTEM
International Implications of Science and Technology

Technologies developments taking place in world laboratories may very well
determine the shape of human existence and the fate of national economies in the not too
distant future. Science and technology has been turned into "growth industries" in the
industrialised countries. Frontiers of science and technology are relentlessly being pushed
further and further into such areas as space science, microchips, fibre-optics new materials
and biotechnology. Any country that allows itself to be surprised by those changes may have
to pay heavy penalties in terms of national income and its citizens' welfare.
Science and technology have yet to become "growth industries" in Kenya. The
creation of capacities in the new frontiers of science will take time given the scarcity of
financial and scientific human resources that charaterise industrialised countries. The time
has come when Kenya must take stock of what is happening at the international scene and
initiate action designed to facilitate the transfer, adaptation and application of technology
based on the frontiers of science.
Kenya could claim to have built some scientific capacity that has enabled her to
participate in global S&T. Examples are in the field of agriculture principally in plant
breeding, production of hybrid seed and dairy cattle breeding. The capacity for genetic
engineering and biotechnology have not, however, been developed. Great strides have also
been made in solving problems peculiar to African tropics, such as production of drugs and
vaccines against livestock and human diseases. The existing capacities could be built upon
to form the basis for future dimensions of S&T.
To achieve the country's development goals and meet the challenges of the future,
Kenya will require to tap and apply scientific advances made elsewhere. It would appear
that in the short-run the nation may opt to source and transfer appropriate technologies
from elsewhere, especially in some of the hi-tech areas in which it may not be able to create
a national capacity in the near future. Such sourcing and transfer must, however, go
hand-in-hand with a concerted effort towards the enhancement of the national capacity for
R&D. An attractive cost-effective strategy would require a collaborative effort and joint
research programmes between public universities, public research institutions, the private
sector and international bodies willing to enter into collaborative arrangements with local
organisations.
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3.2

Priorities for Research

3.3

Enabling Environment for R&D

The scope for R&D in Kenya is wide and the challenge enormous. However, in view
of constraints in availability of resources (human, physical and financial), the country must
concentrate on those aspects likely to have immediate impact on national development with
wide application and at reasonable cost. The type of R&D that research organizations are
expected to engage in should be guided by the following broad objectives:-(a)Increasing the
national capacity and capabilities for R&D and other scientific and technological activities;
(b) Raising the standards of living and incomes of Kenyan households and
enterprises through the introduction of new products, processes and services
aimed at raising the output and quality of products;
(c) Attainment of broad food sufficiency and security on a sustainable basis;
(d) Diversification of the country's economic activities including the country's
export basket;
(e) Exploitation and utilization of natural resources in a sustainable manner;
(f)
Conservation and improvement of the environment;
(g) Creation of employment opportunities; and,
(h) Keeping abreast with the world economic and technological changes.
Government is therefore most likely to allocate resources to research projects and
programmes that aim at meeting some, if not all, of the broad objectives. In general the
desired research policies should be in accordance with the national development goals,
objectives and plans; taking into consideration the social values of the people; anticipating
future needs and initiating action to resolve them; and, finally, taking note of constraints and
availability of resources.
In the recent past there have been encouraging pronouncements by Ministers,
politicians, academicians and the scientific community in support of R&D activities in
Kenya. Although these pronouncements have been sectoral in nature, put together, they
call for a national policy on S&T and R&D. The main elements of the pronouncements
may be summarised as follows:(a) There is need for a viable and coordinated science and technology policy to
guide national development in the coming decades.
(b) S&T should be dynamic, future oriented and adaptable to the changing local,
regional and global circumstances.
(c) The creation of a viable and coordinated science and technology policy is a
prerequisite for setting clear and realistic priorities for R&D.
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The country should increase its expenditure in R&D and STS activities, thus
calling for establishment of the national budget for science and technology
and the national research development fund.
Resources available to the Government are not sufficient to finances R&D
and STS in the country, and the now accepted policy on "cost sharing" should
be applied to the beneficiaries of technology emanating from R&D activities.
The industrial sector and business concerns should be encouraged to play an
increasing role in research and Government might consider providing
incentives to encourage the private sector to invest in research.
Talents, capabilities and facilities available at national universities, colleges
and polytechnics should be utilized to undertake research in priority areas and
that the constraining factor (availability of funds) should be resolved.
Although the country has a large number of first degree graduates, the
number of post-graduates is still very small as demonstrated by the current
competition for scarce manpower by universities, R&D and STS institutions.
This calls for the formal establishment of post-graduate schools in national
universities.
The large number of graduates with bachelors degrees in natural and physical
sciences should be retrained and converted to technologists to provide them
with hands- on practical capabilities.
Tertiary education, currently the preserve of universities, should be expanded
to include colleges of advanced technology and technical training.
At the international scene Kenya is not on her own in a position to affect the
international trends in science and technology in an original and dynamic
manner. The scientific community should therefore be outward looking for
scientific opportunities that might arise elsewhere and which might be
beneficial to Kenya's development.
Research establishments in national research institutes, universities, private
sector and international organizations tend to work in isolation and there is
need for coordination of the national research effort to maximise utilization
of the limited resources.
There is need to widen the research agenda and establish R&D institutions to
cater for unaddressed important topics such as engineering design,
biotechnology, micro-electronics.
Kenyans should be responsible for the management of technology in the
country and their confidence must never be eroded.
The time lag between the generation and application of technology should be
reduced to the minimum.
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(p)

Investors should be encouraged to take up and commercialise innovations
emanating from research; banks and financial institutions should be
encouraged to provide venture capital; and the budding industries promoted
and protected.
(q) There are indigenous technologies unknown to the scientific community
which have potential for commercialisation and which should be promoted.
(r)
Kenya should now develop a policy for the protection of inventions made in
the country taking into consideration its technological base and interests of its
national intellectual property.
The Minister for Research, Science and Technology values the expressed views and is
in the process of formulating a policy on R&D.
3.4

Foreseen Constraints and Possible Solutions

The foregoing policy issues, if resolved and implemented, would go a long way in
streamlining R&D and STS activities in Kenya. The use of science, the undertaking of
research and provision of scientific and technological services in the country should
primarily be for the creation of wealth. Any system that does not accord high priority to
contribution to national development will not find support within Kenya.
It is now clear that the Exchequer does not have the necessary resources to meet the
cost of national research. Beneficiaries of technology must be prepared to contribute to
research. A possible source of funds would be a research cess from agricultural
commodities that have a well developed marketing system along the lines of coffee and tea.
Such commodities include, hybrid maize, dairy, wheat, pyrethrum, cashew nut, cotton, sugar
and horticultural produce. Funds so raised would be used for research in that commodity
and producers would have a voice in the research programme. The savings made from the
allocation by the Exchequer could then be utilized for improvement of commodities whose
marketing is not developed.
Some research disciplines such as soil science and plant protection are of general
nature and cannot be allocated to a particular commodity. Funds for such research could be
levied from research levy on imported fertilizers and other agro-chemicals. Similarly, the
forestry industry could raise revenue for research in forestry. A general taxation of
manufactured goods could raise revenue for industrial research, for example in food and
agro-industrial processing.
The private sector should utilise the available human resources and facilities at public
research institutes and universities to undertake research that constrains their production.
Research institutions should also establish or strengthen their existing research units to
accept research proposals and contracts. Research establishments must demonstrate their
capability and reliability in servicing clients on a sustainable manner through to the
production of prototypes. Similarly, the private sector should realise that it is cost-effective
to utilise local R&D capabilities, and that research takes a long time to complete.
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Finally, donors should support and strengthen the national R&D capacities through
infusion of foreign capital. In the past donors have only supported research projects of their
choice that may not accord with national priorities, and only for a limited period of time.
Donor support should principally be utilised in the development of human resources,
capital infrastructure and provision of equipment. Technical assistance should be
minimised, except in areas where local capabilities are not available.
There is unnecessary competition between local R&D institutions, particularly those
funded by the public. This leads to duplication of effort and unnecessary expenditure of the
scarce resources and under utilisation of facilities. A review of the various research
establishments and programmes is now overdue and the system should be rationalised.
DISCUSSION

The following were highlighted as the causes of failure to implement
recommendations:
Planners underplan and thus implementation does not take off the ground.
Planners have limited funds and must work on the basis of priorities: consequently
some recommendations may be left out all together.
There is lack of monitoring of R&D. Implementation of recommendations contained
in the NCST document of 1980 on Science and Technology for Development: It was noted
that the recommendations are very important and there is concern that little has been done
about the implementation. It was resolved that there is immediate need to evaluate the
extent to which the recommendations have been implemented.
It was noted that the main cause of delay in post-graduate studies in Kenya is
acquisition of research facilities which are not readily available in the country as compared
to easy acquisition in developed countries. However it was accepted that the constraints
faced in the local Universities by candidates gave them the true picture of what was
expected of them when they took up jobs and these gave them an innovative approach to
problems.
It was noted that there were many of the international research institutions in Kenya
which employ a big percentage of foreigners. It was resolved that there was immediate need
to re-examine the contractual obligations pertaining to these institutions with a view to
absorbing more nationals in the organizations thus improving the research capabilities of
our nationals.
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Review of previous conferences related to the present theme

J. Marete
Kenya Industrial Research and Development Institute , Nairobi
A. Onyango
National Council for Science and Technology, Nairobi
(Presented by Dr. F.J. Wang'ati, Secretary, National Council for Science and Technology,
Nairobi)

1.

INTRODUCTION

2.

CONFERENCES AND SYMPOSIA

The Kenya Industrial Research and Development Institute (KIRDI) has participated
in several previous conferences related to the theme of the present conference, i.e.,
cooperation between the private sector, public research institutes and universities in
research, innovation and diffusion of technologies.
However, this review highlights only four such conferences in the last ten years,
mainly because of their relevance to the theme of the present conference, and more
importantly, because of the high level of KIRDI participation in those conferences. The
following conferences have been preferred for referencing in forming the basis for the
review:(a) The Regional Symposium on Industrial Policies and Strategies for Internally
Self-Sustaining Development and Diversification and Collective
Self-Reliance During the Period 1978-2000.
(b) The First National Symposium on Industrial Research and Development.
(c) Kenya's Industrialisation Strategy: Building an Industrial Base for 40 Million
Kenyans.
(d) The Role of R&D Institutes in the Development of Kenyan Industry.
This paper will give the date and venue of each conference, its theme, sponsors,
participants, and the main recommendations made during the conference. There will also
be a chapter on follow-up action and the current status of the issues raised during the
conferences. However, only certain specific government interventions can be cited in the
chapter.
2.1 The Regional Symposium on Industrial Policies and Strategies for International
Self-Sustaining Development and Diversification and Collective Self-Reliance During the
Period 1978-2000.
2.1.1 This Symposium was held in the Kenyatta International Conference Centre (KICC)
Nairobi from 11th-18th September, 1979. The symposium was sponsored by three
organizations, namely:The Economic Commission for Africa (ECA);
35

Cooperation in research
The Organisation for African Unity (OAU); and;
United Nations Industrial Development Organisation (UNIDO).
Participation at this symposium was wide, and included nineteen (19) OAU member
states, and representatives from African Development Bank (ADB), East African
Development Bank, (EADB), African Industrial Property Office (AIPO), United Nations
Development Programme (UNDP), United Nations Environmental Programme (UNEP),
International Labour Organisation (ILO), United Nations Conference on Trade and
Development (UNCTAD) and the World Intellectual Property Organization (WIPO).
2.1.2 The symposium had two major objectives, as stated below:a)
To assist the African region in fulfilling its obligation to implement the Lima
Declaration and Plan of Action. The Lima Target required the African region
to raise their share in the world industrial production from the present 0.6 per
cent (1979) to at least 2 per cent by the year 2000.
b)
To initiate a new pattern of consultations on industrial and industry related
issues in the African region.
2.1.3 The participants preferred to discuss the main issues of the symposium under three
committees.
Committee I:
Discussed the relationship between industrialisation and :human resources;
natural resources; and,
the development of agriculture.
Committee II:
Committee III:
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Discussed issues relating to capital formation, technology, and the
role of small and medium scale industries in the process of
industrialisation.
Considered the problems of the existing industrial infrastructure,
institutional building, and international cooperation with a view to
re-orientating industrial policies and strategies to attain internal
self-sustaining development, diversification and collective reliance
during the period 1978-2000.
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2.1.4 Committee I came up with the following recommendations:(a) There was a general consensus that it was urgent for industrial manpower to
be given the same attention as that accorded to, for example, the natural and
financial resources. Industrialisation depended on human intelligence and the
systematic application of skills to the development of natural resources and
their transformation into goods and services. Africa's lack of skilled
manpower is aggravated by under utilisation of available skilled manpower
which has resulted in a brain-drain.
(b) Linkages should be established among research institutes involved in the
upgrading of technical capabilities within the region for the purpose of
eliminating duplication of efforts, and more importantly, of making it possible
for their staff to share experiences and to determine which institutes were
best suited to undertake research in particular fields.
(c) There is urgent need for the African countries to base their industrial
development increasingly on more national and efficient use of their
resources. The problem was that many countries in the region did not possess
full and reliable information about their own natural resource endowments.
Worse still, they had not developed the capabilities to exploit their resources
to meet their own needs; instead they had to rely on the advice given by
outsiders often with their own interests at heart. In such circumstances, it was
impossible for African countries to exercise control over their national
resources. It was agreed that raw materials for industry should be derived
mainly from a country's natural resource edownments, including its mineral
deposits, energy, and forestry reserves and from its agricultural activities, in
the broadest sense of the term.
(d) African countries should design comprehensive mechanisms for screening,
monitoring and exercising control over industrial location, technology, and
disposal of waste materials and by-products by transnationals especially with
regard to their effects on land degradation and depletion of natural resources.
(e) The participants felt that there was no dichotomy between the agricultural
and the industrial sectors, but that in fact the relationship between the two
sectors was a source of strength to them both. Therefore African countries
should not develop one sector at the expense of the other. The interaction
between agriculture and industry was such that neither sector could succeed
without the other. To that effect agriculture should be taken as the basis of
the economy and industry as the engine for development.
(f)
Since most African countries were primarily dependent on agriculture, they
should organise their agricultural sector in ways likely to promote maximum
production per unit of land. This calls for a serious examination of agrarian
problems with a view to instituting systems which could make a favourable
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impact on productivity and would favour the satisfaction of the basic needs.
Industry should be geared towards providing inputs for agriculture, especially
agro-machinery in the fields of irrigation, reclamation, gathering of crops, and
land treatment.
2.1.5 Committee II made the following recommendations:a)

Capital formation:

All types of resources should be increased through:measures to mobilise national savings by exercising national control over the
whole production apparatus, the monetary systems, and foreign trade;
local processing and improvement of raw materials;
taking measure to ensure that the highest earnings possible are derived from
exportation of raw materials; and,
an increase in external financing made available to African countries.

b)

Industrialisation and technology:

c)

Role of small and medium scale industries in industrialisation:

regional centres for the transfer, adaptation and development of technology
should be established to govern importation of technology;
national experts and national institutions should participate as fully and as
effectively as possible in every phase of the transfer of technology, especially
where investment transactions were concerned;
any policy aimed at the promotion of technology hinges on the establishment
of a national and dynamic policy for the development of existing technologies,
an inventory and evaluation of the technology now being imported, and the
judicious use of existing patents; and,
each large enterprise should set up repair shops, units for the manufacture of
spare parts and a technological research and development department, while
small production units should be organised into cooperatives so that they
could be modernised.

The committee characterised small and medium industries as labour intensive, easy to
distribute throughout the country, easy to manage, could be made to fit in with local social
conditions, they did not upset the environmental balance, and that they offer greater
facilities for the development of technological capabilities.
The committee thus recommended that appropriate measures should be taken to
encourage and promote the development of small and medium scale industrial activities
and units whenever possible.
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2.1.6 Committee III recommended the following institutional arrangements in order to
combat inadequacies of the existing system:(a) establishment of an office offering guidance in industrial information, market
data, and feasibility studies to potential investors;
(b) establishment of a flexible financing system to assist industries, especially
those in the rural areas;
(c) establishment and strengthening of industrial consultancy institutions to assist
in project feasibility studies, design, implementation and monitoring, among
other things;
(d) establishment of institutes dealing with acquisition of suitable technologies;
(e) establishment of standard quality control laws for production;
(f)
institution of pollution laws;
(g) establishment of institutional arrangements for formulating, promoting and
funding industrial training; and,
(h) development of physical infrastructure which should match the development
of institutional infrastructure so as to make linkages and interdependence
between the agricultural and industrial sectors possible.
2.1.7 Committee III further noted that political will and stability are prerequisites for
individual co-operation and development. With that in mind, the following
recommendations were made:(a) Regional and sub-regional institutions should be set up and/or be
strengthened especially for the purpose of enhancing the exchange of
information and co-ordinating economic activities with a view to safeguarding
the interests of member states and strengthening that bargaining position
vis-a-vis the donor countries.
(b) An effort should be made to establish multinational corporations owned by
African states for the purpose, inter alia, of undertaking joint ventures, taking
advantage of complementaries in natural resource endowments and markets.
(c) The uses to which foreign aid was being put should be carefully examined to
ensure that it was being employed for the purposes for which it had been
acquired.
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The first National Symposium on Industrial Research and Development

2.2.1 This Symposium was held from 7th-llth December, 1981 at the Kenya Institute of
Administration (KIA) - Kabete, Nairobi. The organisers were the Industrial Sciences
Advisory Research Committee - ISARC.
Participants for this symposium included government ministries, parastatal bodies,
industrialists, academicians, industrial research scientists and engineers, and regional and
international organisations and institutes.
The broad objective of the symposium was to identify ways and means of expanding
and strengthening national industrial research activities, identifying priority areas of applied
research, and stimulating programmes for the development of national technological
capabilities.
2.2.2 The key activities in industry were identified, in descending order of importance, as:
agro-based industries;
metals and engineering industries;
chemical and allied industries;
building and construction industries; and,
energy.
2.2.3 After five days of deliberations the symposium came to the following conclusions:
(a) Growth in industrial production over the last few years had been declining
and, to arrest the trend, it was necessary to plan more effectively.
(b) The present policies of mixed economy and protection of foreign private
investment are basically sound but the Government should promote and
motivate its human resources to fully participate in furthering industrial
development.
(c) In the whole industrial sector it was noted that there is a serious shortage of
personnel both at professional and non-professional levels. The limited local
capabilities that exist in terms of scientific, academic and professional
manpower are not effectively utilised. There is need to inculcate discipline,
positive attitudes, and dedication to work for the fulfillment of the objectives
and needs of the country.
(d) The present funding of the national research and development effort is not
sufficient, and in particular the funds for industrial research and development
are very inadequate. It was suggested that at least 20 per cent of the total
available R&D funds should be allocated to the industrial sector.
(e) In support of the major national objective of widening and diversifying the
industrial base, it was observed that there was need for direct government
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involvement in promoting and implementing certain selected projects
considered essential for the economy as a whole; these include:iron and steel;
machine tools;
agricultural machinery; and,
equipment and chemicals.
In regard to the contribution of the private sector to industrial R&D, it was felt that
this has been minimal. A call was therefore made to the private sector to be more effective
and forthcoming in their involvement in R&D.
23

The National Conference on Kenya's Industrialisation Strategy: Building an Industrial Base
for 40 Million Kenyans

2.3.1 This conference was held from 4th-8th August, 1986 in Green Hills Hotel, Nyeri. The
organisers of the conference were the Industrial Research Project of the University of
Nairobi, and the participants included government ministries, parastatals, industry,
academicians, research scientists, and regional and international organisations.
2.3.2 The conference narrated the industrialisation process since independence to the time
of the conference. The participants noted that industrial development strategies and policies
in Kenya have taken three major phases:(a) The first phase was dominated by the first decade after independence when
the dominant import substitution strategy proved a successful way of
mobilising industrial development in the country. Between 1964-73 the sector
grew in real terms at an average rate of 8.4 per cent compared with an overall
real growth of GDP of 6.6 per cent.
(b) The second phase is marked by the 1970's when world wide economy
recession resulting from major oil price increases had a major blow on our
economy.
(c) The third phase starts from early 1980's and it is still continuing. Government
turned its attention to the underlying structural problems and launched a
programme of structural adjustments designed to lay more emphasis on:import substitution industries;
encouraging export oriented industries; and,
eliminating quantitative trade restrictions.
2.3.3 The participants noted that Kenya had an impressive number of institutions to
facilitate industrial development. These include:institutions to provide finances;
institutions to provide industrial control; and,
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institutions to carry out research responsibilities.
But although these institutions state the right national objectives, the implementation
of the objectives is often poor and sometimes misdirected. For example, financial
institutions finance viable projects without critical assessment of their priority in the
economy.
There is also a serious lack of coordination among the various government
institutions even when they are handling related industrial issues. This has reduced the
overall impact of the existing institutions. But it was noted that resource constraints have
reduced the effectiveness of some of these institutions.
Some shortcomings of government institutions were attributed to policy makers in
various government organs lacking intimate knowledge of the structure of the Kenyan
industrial sector, its resources, and constraints.
2.3.4 The following recommendations were made based on the deliberations of the
conference, as well as a study conducted by a group of researchers from the University of
Nairobi:(a) New policies are required to control excess capacity in industry and to steer
investment into new activities.
The Ministry of Planning and National Development should regularly
inform the export/import department of the Central Bank which
industries are under-utilising their existing capacities in order to
curtail redundant investments.
The big investment banks, Kenya Industrial Estates, and the ministries
of Planning, Commerce and Industry should identify the priority areas
for industrial investment.
The Industrial Promotion Centre and the Industrial Promotion
Department should be fortified with additional competent staff to
conduct and evaluate feasibility studies for projects in
under-developed industrial sectors.
(b) The Government should perceive and use its purchases better to help new
local industries to get started and later enhance technological capabilities.
(c) Research should be immediately initiated to identify the best ways to
completely rationalise the vehicle assembly industry. Both the reduction in
number of makes and models and the economic benefits achievable from
merging some or all the vehicle assembly plants should be conducted.
(d) A national campaign should be initiated to encourage the use of tiles rather
than galvanised steel roofing. The sales tax on tiles should be removed.
(e) Small manufacturers of similar products should be encouraged to band
together into buyer's associations to negotiate as a group with suppliers of
inputs, to cut out the middlemen.
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(f)

(g)
2.4

Manufacturers in selected industries (e.g. plastics, textiles, steel, and
pharmaceuticals) should be requested to designate a jointly owned, private
trading agency through which all the large-volume, big-value purchases of
imports would be channelled in order to achieve bulk purchase and freight
discounts and to minimise the occurrence of transfer pricing.
All companies, including multinational corporations should be required to
advertise locally all positions including top management posts.

The National Seminar on the Role of R&D Institutes in the Development of Kenyan Industry

2.4.1 This seminar was held in Silver Springs Hotel - Nairobi from 2nd-3rd July 1987.
Participants included government ministries, parastatals, industry, universities, research
institutions, international organisations and executive committee members of the World
Association of Industrial and Technological Research Organisations - WAITRO.
2.4.1 The broad objectives of the National Seminar on the Role of R&D Institutes in the
Development of the Kenyan Industry were the following:(a) To provide an opportunity to review different functions of R&D institutes in
the country, available for the development of both public and private sectors.
(b) To provide an opportunity for local industrialists to mingle and exchange
ideas on current and future research programmes as well as development of
products and processes.
(c) To provide an opportunity to examine the government policy on the
development of industry as it utilises local resources.
(d) To provide an opportunity for WAITRO Executive Committee members who
are chief executives from other R&D institutes in the world, and
representatives of donor agencies to learn of the R&D as well as processes of
product development that are taking place in the Kenyan institutes and
faculties.
(e) To provide an opportunity to examine the management of our industry and
the role R&D institutes play in the improvement of these management
capabilities.
(f) To provide an opportunity for local researchers and industrialists to learn of
problems and successes in developing research capabilities especially in
developing countries.
(g) To provide opportunity for the industrialists and researchers to look into the
mechanics of cooperation of R&D institutes and industry.
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2.4.3 After two days of deliberations, the seminar participants came up with four main
recommendations:(a) The Kenya Industrial Research and Development Institute (KIRDI) and the
Kenya Association of Manufacturers (KAM) should work out the modalities
of forming a permanent body for interaction between research institutes,
industry, universities, government and consumers.
(b) In order to implement research findings, research institutes should properly
package their technology and the Kenya Industrial Estates (KIE) should set
up ways of implementation.
(c) There should be permanent mechanism for providing data on which new
programmes for R&D should be based, to enable formulation of new
programmes which relate to the national industrial aspirations.
(d) There is need to increase the national allocation for industrial R&D since
currently the bulk of the money available goes to paying salaries of personnel.
3.

SOME NOTABLE GOVERNMENT INTERVENTIONS

The following are some notable Government interventions since these conferences
and symposia were held:(a) Expansion and diversification of the national education system; including
development of suitable curriculum in the universities, polytechnics, and
other colleges of science and technologies to train manpower for industry.
(b) Government incentives to farmers to better their yields through better
pricing, expansion of markets, and provision of agricultural machinery and
also agricultural chemicals.
(c) The establishment of institutions such as the Ministry of Technical Training
and Applied Technology and the Kenya Industrial Estates (KIE), as well as
the district focus for rural development strategy, have played a key role in the
establishment of small and medium scale industries.
(d) The establishment and/or restructuring of various institutions such as The
Kenya Industrial Research and Development Institute (KIRDI), The
Industrial Promotion Centre (IPC), The Kenya Association of Manufacturers
(KAM) and The Kenya Bureau of Standards (KBS) has provided the services
necessary for industrial investment.
(e) The National Industrial Research and Development Committee (NIREDCO)
has been formed. The committee enjoys top level representation of
institutions and has already drawn out programmes with a view to bringing
about interaction and mutual cooperation between researchers, industry,
Government and the implementors and financiers of industrial projects.
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(f)

Industrial data banks have been established both at KIRDI and at the
National Council for Science and Technology (NCST), on which high priority
national industrial programmes can be based.

DISCUSSION

The following comments were made:
There is need for African countries to form Regional Centres for the transfer,
adaptation and development of technology. The centres should have a data bank to provide
sound data on which new programmes for R&D should be based.
There is immediate need to establish an inventory of technology currently imported
and to evaluate its application to national aspirations.
Government should endeavour to increase its level of funding of R&D activities.
There is need for establishing a body to co-ordinate interaction between universities,
research institutes, industry, government and users for the maximization of the utilisation of
research findings.
The Kenya Industrial Estates (KIE) should be involved as much as possible in
implementing technological packages emanating from research institutions.
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Promotion of technological innovation:
The case for institutional and legal reform
Calestous Juma
African Centre for Technology Studies

1

Francis Bacon observed almost 400 years ago that three great mechanical inventions printing, gunpowder, and the compass - had "changed the whole face and state of things
throughout the world; the first in literature, the second in warfare, the third in navigation."
What Bacon did not observe was that none of these inventions, which so changed the course
of human history, had originated in Europe, although it was from that continent that their
worldwide effects began to spread. Rather, these inventions represented successful
instances of technology transfer - possibly, in all three cases, from China.
- Nathan Rosenberg
Inside the Black Box
1.

INTRODUCTION

Successful technology acquisition is associated with the accumulation of local
technological capability. The capacity to benefit from international technology transfer
depends largely on the capability that is already available in the country. It is in this context
that issues that relate to local Research and Development (R&D) cannot be separated from
international technology acquisition. This paper argues that although Kenya has made
major policy changes to support the process of innovation in general and R&D in particular,
major steps need to be taken to change the institutional and legal environment to allow for
the successful implementation of the policy initiatives.
This argument is based on the notion that advances in the application of science and
technology to development cannot be effectively achieved without adjustments in the
institutional environment . In order to identify what kinds of institutional or legal reforms
are needed, the paper suggests the use of the notion of "systemic technology policy
measures" (STEMs) which provides policy guidance under conditions of limited resources,
institutional fragmentation and political pressure to show results.
The economic and ecological crisis facing Kenya has led to a search for alternative
approaches to economic development. It is becoming clear to Kenyan leaders that they
cannot renew their economies unless they increase the application of science and
technology to development. However, the range of policy options open to the country is too
wide to be implemented effectively. Moreover, the country has a very small number of
2
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people trained in science and technology policy matters. It is thus important to introduce
systemic technology policy measures which can have long-term impact on the technological
base without requiring massive investment or administrative support.
In order to introduce such measures, the countries need to examine their own
economic structures in the light of international trends and identify a few STEMs which can
be used to stimulate technological innovation. This paper proposes that since the
government is the largest consumer and producer in most African countries, long-term
policy measures should be linked to procurement programmes as well as the management
of foreign exchange earnings. These policy measures are chosen on the basis of the internal
features of African governments on the one hand, and the external factors influencing the
acquisition of technology, on the other.
Such policy measures are consistent with the structure and organisation of production
and tally with the growing emphasis on better resource management. Other policy
measures, especially those requiring direct financial disbursement may be implemented.
However, the funds that are likely to be allocated for such programmes are too low to have
any impact on the economic structure. Such finances should go to basic research
institutions working on specific technical problems. The process of promoting the
commercialisation of the research findings should remain in the domain of STEMs.
2.

CRISIS MANAGEMENT AND TECHNOLOGY POLICY

The notion of systemic technology policy measures is based on the view that an
economy that is in a crisis is very sensitive to policy interventions which have the capacity to
introduce system-wide effects. Minor policy interventions may have far-reaching
consequences. The choice of such policy interventions is a crucial policy matter which
requires a detailed understanding of the economic structures, the prevailing institutional
links, the capacity to respond to new ideas and the time scales involved in introducing new
policy measures.
African countries are currently undergoing major ecological and economic changes
which have forced national governments to start searching for local initiatives. These efforts
have taken a nationalistic outlook with renewed appeal to sovereignty. The recent pressures
from institutions such as the World Bank and the International Monetary Fund (IMF) to
reform their economies has also raised a number of questions on national sovereignty in
relation to international trade and development assistance. The search for solutions to the
recurrent problems is starting to move into the arena of technological innovation and issues
of sovereignty are also being invoked during this search.
3
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For a systems approach to the analysis of economic change, see Clark and Juma, Long-Run Economics.
See Juma and Ojwang, Innovation and Sovereignty for an examination of this theme in the context of the
current economic and ecological crisis in Africa.
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African industrial growth has been sluggish and contributed marginally to overall
economic growth. In most countries, agricultural output earns the necessary foreign
exchange and industry spends it in the form of imported machinery, spare parts, industrial
inputs, professional services and repatriation of profits.
The import substitution policies adopted by most African countries in the 1960s did
not have any significant effects on the industrial structure. Most countries still rely on a
few sectors for a large share of their manufacturing output and some of the innovative work
and product diversification comes from the so-called informal sector. The scientific
community still remains marginal and contributes very little to the industrial sector. This is
partly because most of the industries are subsidiaries of foreign firms and they rely on
research results from their mother corporations.
The scientific community has not forged any strong links with indigenous
entrepreneurs. Some of the African scientists have been "marginalised at the top". While
some of their research is based on the state of the art trends in the industrialised countries,
the emerging indigenous industrialists require basic technical skills to adapt imported
technology to local conditions. Like in the pre-industrial revolution days of Charles
Babbage in England, African scientists are starting to knock on the doors of government
offices offering their skills and knowledge to development planners.
But most planners, especially conventional economists, are yet to come to terms with
the role of science and technology in development. They still treat technology as another
exogenous variable, thereby clinging to a myth that was debunked nearly 30 years ago. To
compound the problem, the current economic adjustment programmes that are being
adopted in Africa have very little consideration for technological issues, except where they
require these countries to open up their markets for exports from the industrialised
countries.
The adoption of structural adjustments policies, if not coupled with the generation of
indigenous technological capacity, could lead to the erosion of the little technological
capability that was built up over the years. The adjustment process, on the other hand, will
not involve enhancing indigenous technological capacity at the national and regional levels.
Africa is thus in a state of technological discontinuity which in fact coincides with major
5
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technological adjustments in the industrialised countries. It is a period of ferment; the
situation looks dismal but the conditions for new beginnings are ripe.
Most of the industrialisation policies adopted in Africa in the 1970s and 1980s did not
take into consideration the role of learning and the need to build local technological
capability. It was assumed that the mere construction of industrial plants constituted
industrial growth. The continent is now dotted with failed industrial protects, making some
countries look like technological zoos of white elephants. Almost every development sector
has its share of failed or ailing projects. Governments, local private investors, donors, or
combinations thereof have their portfolios of such projects.
The policy responses to these failures have varied considerably in the 1980s. For
example, Kenya is considering reviving some of the mothballed projects while Tanzania has
announced the government will not revive such projects. Since these projects involved
considerable private and government finances, it is likely that the revival issue is going to
become a subject for public debate. In addition to direct equity participation, governments
also guaranteed foreign loans and now have to pay them back. This has created pressure on
governments to find ways of recovering some of the costs from the projects themselves.
The economic problems facing African countries are also coupled with major changes
in the ecological base for food production and industrial output. The current concern over
the declining availability of fuelwood is one of the manifestations of the worsening
ecological problems on the continent. Land degradation, deforestation, loss of biological
diversity, and other problems are starting to affect productivity in agriculture and the
related industrial activities. Calls for more sustainable development strategies, especially in
line with the recommendation of the
World
Commission on Environment and
•
9
Development, are starting to be taken seriously.
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See Juma, Rust in Peace. The challenge for the continent is to learn from these projects and ensure that
future investment programmes minimise the rate of failure. Unfortunately, in most countries, data on
such projects arc unavailable or arc treated as official secrets. Some of the officials who were involved in
the setting up these projects arc still in positions of authority. Given the importanceof learning from
past mistakes, it may be necessary for the governments to provide a measure of immunity to those
involved in planning the projects and allow these ventures to be thoroughly studied to provide policy
lessons to planners and investors. A study of failed projects, in addition to successful ones, will yield vital
policy lessons.
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These economic and ecological problems have created new conditions for
re-evaluating the continent's development patterns and lifestyles. The crisis is viewed
largely as a result of persistent droughts, an unfavourable international economic climate,
and increases in external debt (and its related costs). These underlying factors have
contributed to chronic food shortages, worsening terms of trade between the African and
the industrialised countries, and extensive ecological degradation. In response, the African
countries, under the auspices of the Organisation of African Unity (OAU), have worked out
a series of plans of action to deal with the crisis.
These plans emphasize the need to strengthen the internal economic demand of the
African countries. This in turn entails substantial expansion of capabilities at the national,
sub-regional and regional levels for the identification, evaluation, extraction and
management of natural resources and raw materials for processing to meet domestic needs.
These broad policy guidelines suffer from two major limitations. First, the guidelines
cannot be effectively implemented unless translated into national and regional strategies
and activities. Second, any major expansion in economic activity cannot be achieved
without major changes in the scientific and technological capabilities of these countries.
There are several reasons why the technological considerations are important. First,
it has been shown that the capacity of the African countries to meet their basic needs and
diversify economic activity relies largely on the available technological capability. Second,
the economic problems facing Africa have forced a large section of the population to
engage in innovative activities. Most of these are reflected in the rise of the so-called
informal sector. Third, the major advances made in fields such as microelectronics and
biotechnology have undermined the presumed "comparative advantage" of African
countries in the world economy. Some African countries are currently reforming their
policies to reflect technological imperatives.
Traditional economic theories led to policies which emphasised the production of raw
materials in African countries. It was presumed that land, labour and capital were the main
factors of production. However, recent studies have shown that the main sources
of
12
economic growth lie in technological innovation and institutional re-organisation. Over
the decades, innovative activity in the African countries has not been effectively encouraged
and institutions have remained static. As a result, the industrial performance of the African
countries has been sluggish, with most of the effort going into agricultural production.
These trends are starting to change and the African countries are starting to recognise
that they cannot free themselves from the current impasse without transforming their
10
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technological base. However, this recognition is emerging in an era of growing economic
nationalism. Issues of sovereignty have become the main determinants of international
co-operation and technology is now becoming a central issue in foreign policy.
In the meantime, African countries are under pressure to make major structural
adjustments in their economies. The fiscal and monetary policies being pursued in an
increasing number of African countries have been formulated in line with the stabilisation
and structural adjustment policies proposed by the World Bank, and the IMF stabilisation
measures encompass demand management policies which control domestic budgetary
trends and improve the balance of payments. Exchange rate devaluation, real wage
reductions, and positive interest rate realisation are some of the measures introduced to
redress macro-economic imbalances.
To complement these policies, structural adjustment programmes are accompanied
by measures to improve the incentive system, raise the efficiency of pricing mechanisms,
promote investments, and restore medium-term and long-term growth. The countries are
also expected to adopt export-led development strategies and move away from the current
import-substitution practices introduced in the 1960s. These policy adjustments have been
criticised on various grounds, especially in relation to the worsening living conditions of the
very poor in the African countries. Other effects, especially on the ecology and democratic
institutions are yet to be analysed.
One of the issues that is not adequately addressed is that of technological
development. The ability of the African countries to adjust their economies to conform to
the World Bank and IMF requirements will entail major adaptations in the technological
base of the developing countries. It is notable that these measures are being introduced at a
time when it is obvious that international competitiveness is largely determined by the
ability of the economy to undertake technological innovation and adapt its industrial
processes and products to the imperatives of the world market.
It is becoming obvious that technological sovereignty is a major issue in international
relations. This is exemplified by the current efforts in the United States of America (USA)
to keep the latest innovations within the country. There has been an increase in
13

13

It is not yet clear what happens to institutions established to administer justice, maintain internal
security, provide defence and guarantee other elements of national sovereignty when a country rapidly
cuts back on public expenditure. Although the erosion of some of these institutions is possible, it is also
likely that political leaders will look for other ways of maintaining these institutions. For example, it is
likely that some African countries will seek to strengthen parallel institutions - such as ruling political
parties - which are relatively immune to external pressures and enable them to perform the functions
that were previously delegated to the government departments. Such extra-executive functions may be
construed as going beyond the legitimate powers bestowed upon the leadership by constitutional and
legal instruments. Such an interpretation, however, ignores the fact that institutions and legal
instruments need to adapt to the development imperatives. This understanding is likely to change the
entire domain of public policy formulation and necessitates a new look at the capacity of the African
nations to adapt to the international environment and introduce new forms of institutional organisations
which appear to be at variance with what is received from legal textbooks. For further details, see Juma,
C. and Ojwang, J.B., eds., Institutional Innovation in Africa.
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government efforts to prevent competing nations such as the Soviet Union from having
access to certain technologies which might erode the technological advantage of the USA.
Pressure has been brought to bear on USA allies to prevent them from passing on USA
technology to the Soviet Union. Most of such cases have involved military technology.
However, some of the technologies also have commercial civilian application.
It should be noted that whenever the US imposes any sanctions against other
countries, most of the restricted items are usually technology or technology-related
knowledge. Indeed, technical co-operation agreements have become a major item of
negotiation between nations. It is clear therefore that technological innovation is a matter
of crucial importance on the agenda for national survival and should belong to the domain
of national sovereignty.
The evolution of African economies in the last three decades has been marked by
rapid shifts influenced by internal and external factors. The traditional economies that
characterised the pre-colonial period were transformed by the introduction of new
economic activities and forms of social organisation. These irreversible changes have come
to play a significant role in influencing the current situation in Africa. This, however, does
not mean that the economic situation in Africa can be blamed on one primary factor. Far
from it. The economic conditions are partly a result of the complex interplay between the
initial conditions and other factors that have emerged over the post-colonial period.
The fact that the global economy is an open system makes it difficult to establish the
exact cause of particular economic problems facing the continent. What is noticeable,
however, is a persistent lack of technological advancement, a pre-condition for economic
development. Part of this can be explained by the fact that most African economies were
based on raw material export and there was little or no incentive to build a strong
technological base as a tool for international competition. . These biases were inherited at
independence and the role of technology still remains peripheral in most countries.
Most African countries continued the economic structures developed over the
colonial period. This, however, does not mean that they had the option to restructure and
introduce technology-based economic policies. The wave of political independence came
soon after the publication of the earliest quantitative studies in the industrialised countries
on the role of technical change in economic development. The implications of the studies
were not readily grasped by the countries and science and technology policy continued to be
ignored.
The African countries have gone through two major crises which have far-reaching
technological implications. The first was the 1973-74 oil price increases which led to
significant technological changes in the industrialised countries. The second is the debt
crisis which is closely associated with technology imports from the industrialised countries.
Also related to these have been the indirect technological pressures placed on the African
14
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The use of technological change as a competitive tool is analysed by Abernathy et al., Industrial
Renaissance.

Promotion of technological innovation
countries through the competition for raw materials. Amid these changes, the industrialised
countries have been undergoing a major technological revolution through the application of
microelectronics to all aspects of industrial and social organisation. All along, the African
economies have had to react to such changes, often without adequately understanding
them. Some of these changes have been undermining the very premises on which
international trade is based. Concepts such as the "comparative advantage" theory are now
being challenged by evidence arising from the widespread application of revolutionary
technologies such as microelectronics.
The African countries have also continued to face the protectionist barriers placed by
the industrialised countries on their goods. The industrial countries have moved away from
dependence on tariff barriers and are applying a wide range of non-tariff measures. These
barriers have not only undermined the potential benefits of international trade for
developing countries, but have also raised major questions on the types of technologies and
industrial adjustments these countries should introduce in order to compete favourably on
the international market.
The 1960s were dominated by two major misconceptions about technological
development in Africa. The first myth was that the existence of scientific research
institutions necessarily contributed to economic change. The second was that technology
was readily available and could be easily obtained through technology transfer
arrangements. The first misconception led to the proliferation of science and technology
institutes and research councils in many African countries. These institutions were
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Some of the trade and development impacts of the emerging technologies such as microelectronics arc
outlined in UNCTAD, Impact of New and Emerging Technologies.
See Kaplinsky, Computer-aided Design, for a critique of the comparative advantage theory.
There are hundreds of non-tariff barriers (NTBs) to international trade. NTBs are defined as all those
public regulations and governmental practices which introduce unequal treatment between domestic
and foreign goods of the same or similar production. They fall into five major categories: quantitative
restrictions; non-tariff charges; government participation in trade; customs procedures and
administrative practices; and technical barriers. The concept of comparative advantage loses its
meaning under conditions of trade protectionism. For details on NTBs, see Deardoff and Stern,
Methods of Measurement of Non-tariff Barriers, pp. 13 -14.
The 1962 United Nations Conference on science and technology for the underdeveloped countries held
in Geneva asserted that the developing countries could "leap across the centuries" by applying the
technologies that were already available on the international market and did not need to go through
their own industrial revolutions by re-inventing some of the available technologies. The conference also
stressed that there were no vested interests that could have hindered the transfer of the technologies to
the underdeveloped areas: United Nations, Science and Technology, pp.3. The failure of the high hopes
led to the 1979 UN Conference on Science and Technology for Development, (UNCSTD) held in Viena.
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established mainly with the support of the United Nations Educational, Scientific and
Cultural Organisation (UNESCO).
Most of these institutions have remained marginal to the technological requirements
of the countries. This should have been anticipated because scientific institutions do not
emerge as abstractions but are closely linked to specific social and economic factors. Some
of these institutions, however, have attempted to deal with local problems and come up with
technical innovations. But most of these innovations have remained at design or prototype
levels because of limited knowledge on the way technology articulates itself through
society.
The process of technology transfer to Africa has had its problems. The assumption
that technology could easily be transferred has turned out to be misleading. The number of
failed projects bears testimony to the complexity surrounding the transfer of technology.
Some countries have accumulated large foreign debts as a result of massive investment in
large industrial projects. Some of these projects were abandoned long before they were
ready for commissioning. Others that are operating are doing so at low levels of capacity
utilisation.
In addition to the genuine pre-start up problems, some African countries became
victims of machinery suppliers who were more interested in making money out of the supply
of equipment than in the subsequent profitability of the ventures. Such patterns of
technology transfer had negative effects on the recipient economies. In addition, the high
rate of technological failure has fostered an "anti-technology" climate in some sections of
the African society. Technology is seen as the main cause of some of the social problems
and no consideration is made to view the technological failures as part of a more complex
socio-economic problems.
Some of the contractual arrangements entered between the suppliers of machinery
and the recipients made it difficult for the African countries to build up firm-level
technological and managerial capacity. In many cases the African countries did not put
emphasis on these requirements and continued to rely on expatriate services (which had to
be paid for in foreign exchange). The capacity of the African countries to negotiate for
favourable technology acquisition terms was limited by inadequate information on the range
of options available on the international market and their suitability to their local
conditions.
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Recent attempts to introduce seemingly simple innovations such as improved stoves in Africa have
revealed how social complexity shapes technology and vice versa.
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See Juma, Rust in Peace, for an analysis of project failure in Africa.
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The rate of project failure in Africa underscores the fact that technological
development is not only time-dependent but it requires extensive technical, financial and
managerial investment. The type and quality of investment required is not deterministic but
varies with technology or industrial sector. The non-deterministic nature of technological
change makes planning more difficult to undertake. The fact that most African countries
undertake central planning makes it even more difficult to deal with the uncertainties of
technological change.
Moreover, the short-term nature of most development plans limits the scope for
incorporating long-term technological considerations. The uncertainty and diversify that is
often associated with the process of technological change requires flexible policies and
institutional arrangements for their implementation. So far very little is known about the
technological behaviour of African countries. There are no historical precedents to go by.
Past developments elsewhere can only give possible indicators but cannot serve as an
adequate source of policy insights because of the significant historical differences between
those experiences and the prevailing conditions in Africa. The challenge therefore is to
undertake venture research to generate new information and analytical approaches suited
to the current situation.
21

3.

GOVERNMENT INNOVATION POLICIES

Although the policy instruments applied in various countries may look alike, it is
important to recognise the underlying differences, especially in conceptions about
international trade. While in the western world technology policy has often been conceived
in the context of casual relationships, the Japanese strategy has tended to take a systems
approach. These are important considerations when examining the transferability and
relevance of some of these policy measures. The problems facing the African economies
cannot be dealt with adequately without taking a systems view. The fluctuations in the
economies will select out any limited policy measures and render most discrete
interventions ineffective.
National policies on technology have often been influenced by differences in scientific
and technological capability, industrial potential, as well as political and economic idealogy.
Technology policy measures started receiving increased emphasis in the industrialised
market-economy countries in the 1960s This followed the recognition that science and
technology played a key role in the growth of the USA economy over the previous 50 years.
It was felt at that time, in the spirit of the Keyanism tradition, that government intervention
was necessary to facilitate the role of science and technology in development.
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Conventional economic theory deals with this uncertainty factor by treating technology as a 'given.
Planning requires a certain measure of certainty. It also assumes a high degree of linearity. However,
technological change is usually nonlinear and stochastic. The outcome of investment in a particular
technology will also depend on the behaviour of other economic actors.
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See Solow, "Technical Change and the Aggregate Production Function."

55

Cooperation in research
It was also felt at the time that market and institutional imperfections affected the
rate and direction of investment in research and development (R&D) and government
intervention was necessary. Researchers showed that firms were failing to make full use of
their own research results. In addition, risk, uncertainty and the high costs of R&D
investment reduced the rate of investment in research and development. This situation, it
was argued, would reduce the social benefits of R&D and shift research towards short-term
goals. Policy intervention was therefore required to maximise the social gains of R&D.
There are two broad technology policy approaches adopted by the industrialised
countries. The first category includes countries which have integrated technology policy
into broad national development strategies. Such countries include Japan, France and Italy.
In these countries, technology policy is used to shape the direction of economic change.
These countries have set up a wide range of consultative and co-ordinating procedures as
well as institutions within government and industry. In addition, other institutional
measures have been introduced to facilitate the linkages between industry and government.
The role of the Ministry of International Trade and Industry (MITI) in Japan has
been a major subject of study. What is significant is that MITI was conceived as an
instrument for promoting technological innovation as a tool for international
competitiveness, and not simply to promote trade in the context of comparative advantage.
The approach has been systemic from the beginning. The people who shaped MITI had no
sympathy for conventional economic theory. Their aim was to promote the most
advanced technologies with the widest possible world market. In countries such as the
Federal Republic of Germany, Denmark, and the Netherlands, technology policy is one of
those policy instruments aimed at creating a suitable environment for economic change and
international competitiveness. Technology policies in these countries are not formulated in
the context of national plans. This, however, may change as countries such as the
Netherlands start to review the role of science and technology in development.
The USA, on the other hand, has introduced a wide range of measures aimed at
enhancing its international competitiveness. Policy measures in the past have been selective
although government funding for new technologies has been a long-standing practice. The
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See Arrow, "Economic Welfare and the Allocation of Resources for Invention."
UNCTAD, Trade and Development Report, 1987.
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"Some of these advisors were engineers who had been drawn by the war into the management of public
affairs. They were the last people to allow themselves to be guided by the half-light of economic theory.
Their instinct was to find a solution to Japan's post-war difficulties on the supply side, in enhanced
technical efficiency and innovations in products. They thought in dynamic terms. Their policies were
designed to furnish the drive and to raise the finance for an economy that might be created rather than
simply to make the best of the resources it then possessed," Allen, "Industrial Policy and Innovation in
Japan."
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For more details, see Freeman, Technology Policy and Economic Performance.
UNCTAD, Trade and Development Report, 1978.
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total R&D budget in the USA was estimated at US$ 127.7 billion in 1987, divided between
the private sector and the government. US government allocation for R&D has increased
by 60 per cent in constant terms over the 1980s.
Most of the technology policies introduced in the western industrialised countries fall
into two main categories. The first includes a set of measures that allow the government to
procure technologies at the early stages of their development. This approach was
extensively used in the development of the electronics industry. In the USA for example,
public procurement has been used to stimulate military technology. Other countries,
especially in Europe, used public procurement to promote innovation in renewable energy
technology in the 1980s. Such strategies have not been used by governments alone. The
World Bank, for example, has used its procurement power to direct innovation in
photovoltaic water pumping.
The second category of technology policy measures covers financial support for
innovation. Tax credits have been used in countries such as Japan, Canada and the USA to
stimulate and promote innovation. Other well-established measures such as grants,
risk-sharing in investment and loans are used in most industrialised countries. In addition,
new financial support schemes are currently being introduced in the industrialised countries
to support small and medium-size firms.
These two categories are currently being supplemented by measures which focus on
specific sectors and are implemented through international collaborative programmes. The
European Research Co-ordination Agency (EUREKA), launched in 1985, is designed to
bring together industry, university and government researchers in market-oriented
information technologies in a bid to compete against the USA and Japan. Other
collaborative research measures include the Programme for Basic Research in Industrial
Technologies for Europe (BRITE) and the European Strategic Programme of Research and
Development in Information Technologies (ESPIRIT). In June 1985, the European
Economic Community (EEC) Council of Ministers approved a plan for a "European
Technological Community".
The socialist economies of eastern Europe have in recent years formulated
programmes aimed at raising the level of R&D and promoting the utilisation of research
results. In 1985, the member states of the Council for Mutual Economic Assistance
(CMEA) launched the Comprehensive Programme to Promote Scientific and
Technological Progress among the member states. The programme focuses on
computerisation of national economies, industrial automation, alternative sources of energy,
new materials, and biotechnology. The recent policy shifts in the Soviet Union are also
aimed at acquiring technology through joint ventures and technology transfer arrangements.
More new policies are expected to emerge in the Soviet Union to take advantage of
the interest on the part of international firms to set up joint ventures in the country.
Already, the intellectual property regime is under review and it is expected that new
measures which are in line with some of the practices in the industrialised countries will be
put in place. It should be noted that the current perestroika programmes have a strong
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technological component. The Soviet authorities have realised that "the previous
magnitude, structure and forms of Soviet foreign trade and economic and technological
relations were hardly consistent with the needs and new goals of the country and that the
management mechanism of these relations had to be radically restructured in line with the
changes in the whole economy".
Unlike their industrial counterparts, the developing countries' technology policies
have emphasised technology acquisition. A few countries, however, have introduced fiscal
incentives and financial assistance. Countries such as South Korea, Singapore, Malaysia,
Mexico and Peru have tax incentives. Financial assistance, however, is more widespread in
the developing countries. Singapore, for example, has experimented with a number of
R&D and product development schemes in the last 10 years.
28

4.

THE CONTEXT OF POLICY FORMULATION

4.1

National Conditions
Policy formulation is usually an endogenous process influenced by economic, social
and political trends at the country level. In addition, a number of sectoral factors influence
the formulation and effectiveness of technology policies. However, a number of systemic
policy measures can be identified and utilised in other countries. Effective science and
technology policies should lead to the enhancement of the capacity of the African countries
to generate technologies. This is a gradual learning process which does not emerge without
investment in resources and time. Moreover, it requires technological strategies that are
carefully worked out and reflect the long-term national development orientation. The
generation of local technologies requires a wide range of capabilities.
Most African countries have three subsectors of the economy in which technologies
are generated. These are the formal capital goods sector, the so-called informal sector, and
the scientific, research and academic institutions. The formal sectors are often divided into
foreign and locally-controlled enterprises. Most of the foreign enterprises rely on imported
designs of products and processes from their mother firms.
The local firms on the other hand import the machinery. In some of the countries, the
capacity to design and produce products and processes exists but there are no effective
policies for promoting the process. In some cases, policies on trade and technology import
inhibit the local generation of technology. The informal sector is highly creative in these
countries but does not receive the financial backing or training that is required to improve
their innovations. A few African countries, however, are starting to take the informal sector
seriously and are formulating a number of relevant policy measures.
Kenya, for example, has created the Ministry of Technical Training and Applied
Technology which is charged with the responsibility of promoting the role of the sector in
national development. Financial incentives, training programmes, infrastructures and other
28
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measures are currently being put in place to promote the development of the sector. These
policies, and variations thereof, may be relevant in other countries.
Highly skilled design capability exists in some of the research and academic
institutions. However, the capability is not effectively linked to the productive sector. The
process of linking the design capability with the productive sector is complex and needs to
be examined carefully. This is even more crucial given the traditional gap between the
scientific establishment and the private sector. A number of measures are being introduced
in various countries to promote the links between local research institutes and the private
sector. One of the most widely used measure is to require these institutions to seek funding
from the private sector.
Facilitating the process of technology generation or technological innovation may
require the formulation of a wide range of policy measures such as tax incentives, financial
assistance, government procurements, industrial property protection, and the strengthening
of the R&D institutes. The effectiveness of such measures will depend on the existing
policy regime. Some of the existing policies are inimical to the process of technology
generation. Moreover, innovation is risky because of uncertainties of the market
environment and therefore requires supporting measures from both the government and
the private sector.
4.2

International Technology Acquisition

Apart from the machinery that is already in place, the African countries will still rely
on technology importation for a long time to come. Evidence from various countries
indicates that defects in the process of technology acquisition have led to excessive project
failure. There is need to look into the current patterns of technology acquisition to identify
the key policy issues that have led to these failures. The diversity that exists among African
countries and the institutional variation within countries makes it difficult to make general
statements about technology acquisition. However, there are some generic issues which
need be researched.
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See UNCTAD, Promotion of Innovation, for a detailed account of policies and instruments that could
be used to facilitate technological innovation in developing countries. Selected measures are covered by
various UNCTAD case studies. For example, the role of public procurement in facilitating
technological innovation in the South Korean power plant sector is detailed in UNCTAD, Technological
Impact of Public Procurement. Other case studies in the local accumulation of technological capability
are presented in Fransman and King, Technological Capability. African countries are starting to
examine the role played by patents acquiring technology as well as stimulating local technological and
scientific innovations. This issue is likely to feature more prominently in technology policy discussions in
the coming years. See Juma and Ojwang, Innovation and Sovereignty.
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In the first place, the process of technology acquisition implies a selection process.
But selection presupposes the existence of technological options. Most ex post studies tend
to study technological acquisition in the context of previously existing options. However,
there are numerous factors which may make it difficult to select technology from a range of
options available.
In the first place, the amount of information available on the range and on individual
options to the potential buyer is crucial in determining the quality of the decision-making
problem. Imperfections in the information flow make it difficult for technology importers
to make well-informed decisions. It is not clearly understood how the African countries get
their information on the available range of options. This subject requires detailed studies
to establish the policy implications or the current patterns of information flow on
technological development.
Second, much of the technology flow to the African countries is linked to long-term
financial arrangements. The fact that these countries have to use foreign exchange to
import technology makes finance a major determining factor in technology choice.
Complex interrelationships have therefore emerged between government officials,
machinery suppliers, foreign banks and consultancy firms on international technology
transfer. An understanding of these interrelationships may provide the African countries
with insights into the patterns of technology and finance movement and therefore add to
their policy process.
Most of the technology acquired by African countries comes from the advanced
countries. Recent studies conducted by the United Nations have stressed the importance of
South-South trade in the area of technology. This may be a suitable option, especially in
intermediate technologies which may be more suited to the condition of the African
countries. Not much is known about the possibilities of technology acquisition from other
developing countries and there are numerous cases where machinery is acquired from other
developing countries and sold to Africa through European firms, often at exorbitant
prices.
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The neo-classical school uses the production function to show the existence of a wide range of options
that are available by merely making different combinations of labour and capital. This view has lost
most of its ground. See Stewart and James, Economics of New Technology, for a collection of studies
which challenge this view.
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Recent UNCTAD studies have also looked into the benefits of acquiring technologies from
medium-size and small firms instead of the traditional suppliers of machinery. This focus may also allow
the African to import technologies from other developing countries. Recent evidence from Kenya
shows that technologies imported from small and medium-size firms are more labour- intensive than
those acquired from transnational corporations. See UNCTAD, Trends in International Transfer of
Technology.
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Third, the patterns of negotiation play a crucial role in the subsequent operation of
imported technology. It is at the level of negotiation that the competence accumulated by
various countries is put to the test. The fragmentation of the African countries and their
small markets makes it difficult to strengthen their bargaining strength. Collective
bargaining would not only take advantage of the perceived large markets, but it would also
enable the countries to specialise in certain aspects of the process.
Research into the patterns of collective negotiation is needed, especially in view of
the emphasis on collective self-reliance and co-ordination in recent political statements
from the African heads of state. There are numerous non-technical obstacles that may
hinder collective bargaining. These obstacles need to be studied so that alternative
approaches could be tried. The issue of negotiation also relates to the legal aspects of
international technology transfer. This issue has recently become controversial as a result
of recent changes in patent law, especially in the biological innovations. Major changes in
international legislation are underway to protect innovations results from genetic
engineering and biotechnology These changes are raising fundamental questions related
to the international exchange of genetic resources and the resulting innovations.
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Locus of Policy Initiatives

It is difficult to determine the central locus of technology policy formulation in most
African countries. The existence of institutes, departments or ministries of science and
technology does not necessarily show where the policies are formulated and implemented.
Although certain ministries or departments have been charged with the responsibility of
formulating technology policy, the impact of other policy measures on technology has often
been ignored.
Creating a department or ministry responsible for technology policy is not enough.
Efforts must be made to ensure that such policies have systemic effects on the economic
structure. In many countries technology is starting to be identified as a sector in its own
right and sectoral plans or institutions are being put in place to implement technology
programmes in isolation from other activities. The fact that such institutions have a sectoral
slant ignores the intersectoral nature of technological change. There are no major studies
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This is a major theme in the Lagos Plan of Action as well as the regional economic arrangements that
are operating in various regions of Africa. See also United Nations, The Critical Economic Situation.
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These issues have been extensively debated at the Food and Agricultural Organisation (FAO) and other
international fora but have not been adequately resolved. Much of the discussion related to plant
genetic resources and plant breeders rights (PBR). However, issues such as the patenting of parts of
plants arc starting to acquire international significance and will in the near future make the current
debates even more controversial.
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which have examined in detail the science and technology policy instruments of the African
countries.
Science and technology policy should be an integral part of development strategies.
This, of course, assumes that African countries have consistent development strategies. It
can therefore be argued that the introduction of suitable science and technology policies
presupposes the existence of long-term economic strategies. Realistically, such strategies
would tend to vary depending on the specific historical evolution of the countries. Some
countries' economic policies are based on agricultural production while others emphasise
industrial output. These variations may lead to differences in focus. Science and technology
policies are therefore part of the historical development of specific countries.
In this respect, a study of science and technology policy requires an understanding of
the economic history of specific countries or regions. It is only through this that the initial
conditions which affect the current patterns of development can be identified. Failure to
review the historical development of these countries may lead to the abstract application of
certain policies on a uniform basis without considering the existing diversity.
Policies which aim at using science and technology to reduce poverty and enhance
equity may be different from most of those in operation today. Such policies will have to
take into account the fact that the majority of the poor people have little influence over the
science and technology system. Efforts must therefore be made to ensure that the focus of
technological innovation is relevant to the needs of the poor and their capacity to
participate in the implementation process.
It is important to recognise that there are at least two types of policies: explicit and
implicit. Explicit policies are often outlined in documents and are associated with some
specific implementing institutions. Implicit policies are usually linked with practices which
are not specifically designated as technology policies. In many cases, implicit policies (such
as pricing structures, tariffs, custom duties and export strategies) may have a more
significant impact on technological development than explicit policies. This suggests that
research must look beyond those areas that openly manifest themselves as technology policy
issues.
Technological development is largely a learning process; it is the introduction of new
forms of socio-economic organisation. Not only does this rely on the existing knowledge
base, but it also creates demand for the generation of technology-specific knowledge.
Technological development should therefore add to the knowledge base that helps in the
formulation of policies. This, however, is not always the case.
It is common to find mistakes that are repeated despite the existence of previous
failure experiences. This may suggest that the conscious need to learn from project
34

34

62

A study conducted in the 1970s on the science and technology instruments of Latin American countries
made major contributions to the understanding of the policy regime in these countries. See Sagasti,
Science and Technology for Development, for a summary of the findings. A similar study for the African
countries is long overdue.
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implementation is not usually part of the implementation of industrial projects. As a result,
valuable knowledge that could be used in subsequent project implementation processes is
lost. It may also be the case that the knowledge is stored at firm level and is not diffused
into other firms. Learning may therefore be occurring at firm level and not at the national
level.
Facilitating the learning process may require changes in the manner projects are
implemented, the patterns of project information dissemination and the level of public
accountability. In some cases, the degree of secrecy surrounding investment projects makes
learning more difficult. Moreover, some of the contractual arrangements entered in the
transfer of technology are inimical to learning. For example, in certain contracts, the
technical knowledge pertaining to the project may not be disclosed in less than 10 years
after commissioning. If the project fails before commissioning, it becomes difficult to
analyse the reasons for the failure, especially if they relate to the technical details of the
plant. Policy formulation is therefore not merely the setting of rigid guidelines but an
adaptive process which involves the accumulation and displacement of knowledge over
time. It is influenced both by past development patterns as well as anticipation of
development needs.
The capacity to adequately review investment or technology agreements is still
nascent in Kenya. The emphasis is usually placed in the absolute costs of the technology
and not on the capacity of the machinery to enhance local technological capability. The
development of indigenous technological capability should be a significant criterion while
negotiating for technology imports. Amendments in the legislation governing foreign
investment, borrowing and development assistance will enable the country to facilitate the
accumulation of technological capability.
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4.4

Institutional Issues

It appears from recent studies of technology policies in various countries that the
policy formulation regime is mediated through institutional organisation. It is thus
important to understand the structure, behaviour and performance of institutions in the
various countries. Even in countries such as the USA where free enterprise is the dominant
political ideology, institutions (especially state organs) have played a major role in
facilitating technological development.
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See Juma, Evolutionary Technological Change, for details of such obstacles to technological learning.
The secrecy issue may also be related to the patterns of investment in various countries. For example, in
countries where government equity is a major source of investment capital, projects with large
government equity participation become parastatal organisations. Information on such projects
becomes official secrets and it becomes difficult for researchers to have access to it. Moreover, any
criticism of such projects (however constructive) may be construed as anti-governmental. Such
situations may create hostile climate to research.

36

This is the theme of numerous case studies in Nelson, Government and Technical Change.
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A detailed study of institutional behaviour is expected to uncover some of the major
obstacles to innovation. Such findings would contribute significantly to science and
technology policy studies. A review of the work of some of the scientific and technical
research centres suggests that some fundamental innovations have not taken root in the
economic sector because of institutional factors. An examination of the efforts to market
charcoal stoves in Kenya, diffuse biogas technology in China or introduce producer gas in
the Phillipines suggests that institutional factors are extremely crucial to the process of
technological innovation. This is therefore a priority area for science and technology policy.
The process of technological development, especially the generation of new
technological variants, occurs over time and is associated with changes in institutional
interrelationships. Although generic patterns in the role of institutions may be identified,
every technology has its own institutional requirements. This realisation alone raises a
number of research issues. First, the structure of most institutions does not allow for the
flexibility that is required during the process of technological innovation. On the other
hand, a loose network of institutions may not provide the long-term commitment and
continuity that is required for technological innovations to be brought to maturity.
The fact that technological change is purposive and is associated with both
hierarchical and non-hierarchical forms of organisation requires an institutional setting
which guides the evolutionary process over the long-run. There are several reasons why
technological development is closely associated with institutional change. In the first place,
innovation is a social process which requires networks for bringing different ideas,
individuals or groups of people together. The emergence of such networks implies the
necessity for institutional re-organisation. Second, since the direction and consequences of
evolutionary path are difficult to determine in advance, institutional arrangements are
required to provide a broad stage for identifying, selecting and retaining particular goals and
tactical methods. Policy is thus mediated through institutions.
Since an evolutionary process requires the generation, selection and retention of
options, policy formulation has a similar pattern. Technology policy may hence be viewed
as guidelines for the appraisal, search, generation, selection and retention of technological
options. Since the process of implementation is associated with constant change, policies
themselves get enriched by the implementation process because of cumulative learning.
This would lead us to the partial conclusion that policy itself could be a result of the process
of implementation just as implementation could arise from policy.
The policy implementation process takes place in a holistic environment influenced
by technical, economic and political factors. Policy formulation and implementation are
articulated through institutional mechanisms. This, however, does not mean that the
articulation is restricted to institutions alone. Far from it. This articulation is a complex
interplay between a wide range of factors. The uncertainty in the consequences of any
evolutionary route is associated with differences in expectations, strategies and tactics. This
suggests that institutions are not homogeneous and manifest extensive internal differences
which may lead to conflicts. This is what gives institutions their political character. It is
therefore not a coincidence that national or party politics (and its ideological
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underpinnings) is largely about the generation, selection and retention of development
options.
The interrelationship between the various institutions is closely associated with the
flow of information, knowledge and other resources such as finance. Information flow is
important because the process of technological innovation is largely adaptive and involves
learning and numerous adjustments both in the technology and the related organisational
aspects. Thus institutional organisation is an integral part of the process of innovation and
economic change.
One of the major problems with some conventional economic theories is that
institutions are treated as exogenous to the process of technological and economic change.
It is assumed that institutions (especially government bodies) distort economic functions
and therefore need to be curtailed. The removal of some institutions may have a negative
effect on the process of technical change. Since technical change is at the core of economic
growth, such steps would undermine the ability of the economies to industrialise. The issue
in not whether institutions are required or not; what is at stake is the nature of institutions.
Institutional innovations need to be accompanied by legal reform and vice versa. It is
common to find major legal reforms which are not accompanied by institutional
re-organisation to facilitate its implementation. This is often the case where national
governments sign international conventions or introduce legislation as a result of
international concerns. Alternatively, new institutions may be established without looking
into the legal implications of their operations. Existing laws and institutions may be so
contradictory as to retard the pace of technological innovation.
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5.

FEASIBLE SYSTEMIC TECHNOLOGY POLICY MEASURES

Given the current state of the African countries, there is need to identify a few
systemic technology policy measures (STEMs) which can be used to stimulate and promote
the development of indigenous technological capability. Such measures are defined as
policy interventions which have the capacity to achieve systemic gains by re-organising the
economic system as well as the institutional terrian with minimal investment, administrative
requirements, staff and infrastructure. The main factors behind STEMs is information flow,
technical content and institutional networking. The STEMs approach differs from other
policy formulation strategies in the sense that it utilises the synergistic links between
sectors. It is a systems approach instead of relying on linear casual relationships.
Technology policy formulation is closely linked to prevalent trends in international
trends and the related institutional arrangements. The current emphasis on technology as a
tool for international competitiveness makes it increasingly difficult for most African
countries to acquire emerging technologies. Although some of the experiences of other
countries may be relevant for Africa, it is important to place these in the context of
emerging design trends and institutional arrangements relating to access to technology and
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the related information. Technology policy formulation has in the past been characterised
by the enactment or publication of distinct laws or policy papers. The situation is changing
and technology policy formulation is becoming a dynamic process which is guided by
continuous review, analysis and research conducted by a wide range of institutions. The
process requires continuous research and monitoring of both internal and international
trends in innovation.
A number of policy measures have been used in different countries to facilitate
technological innovation with varying success (Table 1). The feasibility of these measures
depends largely on the current technological level of the country, existing institutional
arrangements and flexibility, and internal capacity to implement such policies. Not all the
measures identified are transferable to the African countries. Measures related to direct
financial assistance for R&D may not be suitable, especially given the current pressure on
the African countries to reduce their public expenditure and rationalise public sector
operations.
One of the main problems with technology policy in Africa is the absence of
experience in this field. The checklist of policy options is too long and therefore a country
may need to start with a few policy measures which are likely to stimulate supplementary
initiatives in related areas. It is assumed that by the time such a policy measure is put in
place, the government is committed to placing technology at the heart of the development
process. In this respect, a few policy measures which are linked to the local generation of
scientific and technological capability would be a vital starting point. In addition,
supplementary measures need to be introduced to deal with the external environment
(especially in relation to imported technology).
This approach is based on the view that the introduction of a systemic policy measure
may re-organise the entire institutional terrain and enable the economy to adjust to new
technological imperatives. The problem is how to determine the effectiveness of the policy
intervention. First, the intervention must be associated with guaranteed or regularly
available financial resources. Second, such resources are not associated with strict
guidelines on returns and profit rates. Third, the administrative requirements of the policy
measures must be simple and easily translated into technical criteria. Fourth, the systemic
policy measure must have links with a wide range of other complementary policy measures.
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5.1

Public Procurement

The role of public procurement in promoting technological innovation has not been
given adequate attention in the African countries. So far, most African countries operate
38

66

It is notable that Kenyan lawyers have not paid much attention to technological issues. Evidence from
different parts of the world shows that technological innovations change the way people relate to each
other and therefore alter the traditional patterns of social contract. Technological innovations are not
only changing the socio-economic environment that lawyers operate in, but it is also changing the very
nature of legal practice. See, for example, Okech-Owiti, "Regulating Technology."
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tender systems which emphasise comparative prices. Under such a system, the lowest
tenders are usually awarded contracts. This helps to reduce public expenditure. However, it
also undermines the capacity of local manufactures to enter the market, especially where
the products are new and the prices are high due to low volumes. A public procurement
policy would ensure that local products are sold and that markets are created through
government purchases.
Table 1: Government innovation policy measures
Measure

Procurement
International trade
Public enterprise
Scientific and technical
Education
Information
Financial loan
Taxation
Legal and regulatory
Political

Examples

Central and local government purchases and contracts, public
corporations, R&D contracts, prototype purchases, setting of
design criteria, choice of priority technologies.
Trade agreements, technology acquisition agreements, tariffs,
foreign exchange regulations, export compensation, import
subsidies, licensing.
Innovation by publicly owned industries,setting up of new
industries, pioneering use of new techniques by public
corporation, participating in private enterprises.
Research laboratories, support of researchassociations,
learned societies, professional associations, research grants.
General education, universities, technical education,
retraining.
Information networks and centres, libraries, advisory and
consultancy services, databases, technology monitoring, liaison
services, public awareness.
Grants, loans, subsidies, financial sharing arrangements,
venture capital, provision of equipment, buildings or services,
guarantees, duty and customs remissions, export credit.
Company, personal, indirect and payroll taxation, tax
allowances, tax exemption for private foundations.
Patents, utility models, plant breeders regulatoryrights,
environmental and health regulations, contractual
arrangements, conventions, inspectorates, monopoly
regulations.
Planning, regional policies, honours or awards for innovation,
encouragement of mergers or consortia, public consultation,
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Public services
External assistance
International relations

creation of new institutions, setting up of research funds,
initiating legal reforms.
Purchases, maintenance, supervision and innovation in health
service, public building, construction, transport,
telecommunications, infrastructure.
External aid, technical assistance, local and external training.
Sales organisations, trade and diplomatic missions (science
attaches), technical co-operation.

Sources: African Centre for Technology Studies, Nairobi.

The situation seems to be changing and there are indications that African policy
makers and politicians are starting to recognise the role of public procurement in promoting
technological development. For example, the Kenyan Minister for Technical Training and
Applied Technology, Prof. Sam Ongeri has reportedly said that he will help jua kali
operators to get some government tenders to supply goods and services. This, if
well-ordinated, could form a basis for a major policy shift in directing and supporting
technological development in Kenya. Since governments are major buyers in Africa, a
procurement policy would enable the government to put pressure on manufactures to
improve the quality of their products, reduce prices, and improve the design. The
difference in cost between the lowest price of a product and the cost of the local product
could be considered as government investment in R&D. With this level of investment, the
government would have the power to influence and direct the pace of technological
innovation.
Implementing a technology-based procurement policy would require a change in the
composition of skills in the tendering agency. This would require engineers, designers,
materials scientists and other relevant technologists depending on the priority products
supported by the government. The policy would also require a review of the current
standards policy adopted by most African countries. So far, standards are enforced without
due consideration to the technological needs of the country. They normally do not account
for the fact that standards evolve and therefore efforts should be made to allow for this
gradual improvement.
Such a procurement policy would also be linked to an intellectual property system
which protects innovations which lack novelty (in the legal sense of the word), especially
those that are based on information from the public domain. Utility certificates could be
used to protect such innovations with the provision that improvements be undertaken over
shorter time scales. It should be pointed out that procurement programmes can also be
abused, as has been shown in the case of USA military R&D. Since the procuring agencies
will have extensive powers and influence on the direction of technological change, it is
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important that criteria for choice of technology be made in the context of national
priorities. In addition, government procurement programmes should emphasise
innovations that come from the private sector or those for which commercialisation options
already exist.
This will force public sector R&D institutions to forge links with the private sector.
There is always the danger of the state procuring from itself in such a way that the
technology does not get established in the market place. The aim of the procurement
programme should be to promote technological innovation in the pre-commercialisation
stages up to the stage when the technologies have established their own market niches.
Given the importance of government procurement, it is necessary to introduce new legal
measures, especially in relation to the operations of the Central Tender Board and other
government purchasing agencies, to bring in force this vital instrument of technological
change.
5.2

Foreign Exchange Management

In situations where the government is not a major buyer, it may be necessary to
employ other systemic policy measures. Foreign exchange management can be used as a
tool for technological innovation. This can be done in conjunction with public procurement.
Zimbabwe (under the colonial rule) used this as a systemic measure to stimulate local
innovations. The government required investors to recover the foreign content of their
ventures in one year.
This seemingly simple policy measure aimed at saving the foreign exchange earning of
the country had the effect of stimulating the expansion of the capital goods sector. The
measure forced investors to search the local industrial sector for inputs so as to reduce
foreign exchange expenditure. This search led to the emergence of a local engineering
consultancy sector that helped in creating a network of suppliers of a wide range of
industrial inputs. Industrial plants were constructed by using skills from different firms
assembled for the purpose of setting up the plant.
This measure also forced investors to carry out more detailed project appraisals to
ensure that their projections on foreign exchange savings are realistic. In addition, it also
forced the investors to monitor technological development in other countries as well as
search the international market to ensure that they had access to those technologies that can
be unpackaged to maximise their local content. Foreign missions were used in helping to
identify technological options.
It can be argued that the situation prevailing in Zimbabwe at the time was not typical
and cannot be applied in other countries. This is not the case. The situation in Zimbabwe
then, despite the war, was similar in many respects to what is happening in many African
countries. The lessons can be applied in other countries. In Kenya, for example,
39
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restrictions on foreign exchange allocation has often led to an increase in the search for
local industrial inputs. However, this trend has not been translated into a policy measure
for stimulating the local industrial base. This policy measure can also be linked to
technology acquisition criteria which emphasise the role of learning at firm-level. Such
criteria should discourage the importation of "turn-key" or "push button" plants.
So far a large number of imported technologies are controlled by the public sector.
Such public sector enterprises have not established dynamic links with the market place.
They are normally heavily protected and operated using normal bureaucratic practices.
Historical evidence shows that Japan and Russia were both involved in 'reverse
engineering' programmes earlier this century. However, Japan was able to maximise
technological learning largely because the locus of the activities was the firm and not in an
isolated state enterprise. Given this background, it is necessary to review the legislation
governing foreign exchange interactions to see to what extent institutions such as the
Central Bank of Kenya could play a key role in promoting technological development.
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5.3

Financing Local Research
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There is a general assumption that financial support for R&D should come from the
government. Efforts have in the last few years been made to fix support for research as a
share of the Gross National Product (GNP) or Gross Domestic Product (GDP). Although
such efforts guarantee a certain level of support for research, there is an inherent weakness
in the approach. This relates to the fact that an economy which is performing poorly will
have limited resources available. But it is precisely under such conditions that the country
needs more resources for R&D. Such approaches to research allocation need to be
supplemented from private sources. But so far, the institutional and legal environment does
not allow the private sector and individuals to support local research.
There are several measures that can be introduced which can help in bringing private
funding to local research. The first relates to the role of individuals in supporting research.
A large number of developing countries (including Brazil, Argentina, Philippines and
Nigeria) have a growing number of local entrepreneurs who provide support for local
research. In addition, private foundations which make funds available for research are also
emerging in a number of developing countries. Individual support for development
activities is a well-established Kenyan practice and it should not be difficult for local
entrepreneurs to support research. However, there is need to make it attractive for the
people to put funds in activities that are associated with a certain measure of risk. It is
easier for people to support the construction of a building because of the visibility of the
results. However, research is normally a long-term venture whose contribution to
development is not always obvious.
In this respect, it is necessary to provide incentives, for example, tax relief for
individuals who provide support for research. Such measures are widely used for donations
of different kinds in a large number of countries and would provide a legal basis for
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mobilising local support for research. Such individuals may even wish to establish private
foundations which provide support for research by providing grants and scholarships to
other institutions and individuals. The government should encourage such efforts. In order
to facilitate the process and bring the activities of such foundations in line with government
priorities and policies, it may be necessary to establish a desk under the National Council
for Science and Technology (NCST) charged with the responsibility of encouraging and
overseeing the establishment of private foundations.
Such tax incentives would also apply to private firms which set aside funds for
in-house research or for support to other institutions and individuals. It is therefore
necessary to examine more closely the provisions of the Income Tax Act and the Sales Tax
Act to determine the extent to which tax deductions can contribute to local research. It is
important to note that such exemptions can also be abused. For example, it is possible for
firms to show in their books that funds had been allocated for research even where this has
not happened. Such allocations should be linked to a monitoring or reporting process that
would reduce the possibilities for misusing the tax incentives provisions. The same case
would apply for private foundations. Measures should be put in place to ensure that the
foundations operate in line with their objectives.
One of the key obstacles to innovation in Kenya is the lack of venture capital to
support technology development. Kenyan banks operate on non-risk principles under
which only proven innovations can be supported. There is enough historical evidence
showing that banks can play a crucial role in industrialisation, especially if they support local
innovations. Modern banking institutions are applying technology to the provision of
financial services.
However, it is often forgotten that banks used to play crucial role in delivering
technological services. Indeed, the evolution of some of the major US banks were
associated with technological developments. The close link between finance and
innovation does not exist in Kenya and bankers are only interested in financing sales and not
ideas. This of course presumes that ideas are being generated elsewhere and therefore
there is no need to invest funds in research. The situation, however, calls for a different
approach and banks and financial institutions need to take more responsibility in supporting
innovation. There is a large number of laws dealing with public finance, commercial and
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The African Centre for Technology Studies (ACTS) is currently preparing a proposal to study the
prospects and challenges of setting up private research foundations in Kenya. The study is expected to
provide guidelines on how such foundations can work.
"Citibank offers an interesting example of the historical linkage between technology and banking, for its
fortunes during the nineteenth century were closely linked to technological innovation. The basis of the
bank's wealth and influence and that of dominant shareholders progressed from trading coal to
dominating the New York lighting utilities, whose technology was based on gas manufactured from coal.
The activity led to heavy investment in the railroads that brought the coal to New York City and
investment in iron manufacturing, another heavy user of coal. The bank was involved in the progress of
the metallurgy industry in the United States and financed the introduction of the Bessmer steel process
at the Lackawanna Iron Company. Citibank was also active in the development of communications
technology, then the largest enterprise in the world," Reed and Moreno, "The role of Large Banks in
Financing Innovation," pp.454-455.
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financial institutions and international financial agreements which could be amended to
enable local banking institutions to support local research.
5.4

Intellectual Property Protection

The issue of intellectual property protection has dominated the debate on science and
technology policy in Kenya in recent months. Innovators from the informal sector and
scientists have in recent years increased their appeal for the protection of their innovations.
This has been partly because of reports that some Kenyan innovations were being granted
protection to other people in foreign countries. Although these allegations have not so far
been substantiated, pressure for a national intellectual property law has continue to mount
with innovators visiting government offices seeking property rights for their innovations. In
addition, the Press has continued to carry reports on local innovations and to consistently
call for a national patent law.
In the meantime, Kenya was pursuing the formulation of a national patent law based
on the model law by the World Intellectual Property Organisation (WIPO). Recent studies
carried out by the African Centre for Technology Studies (ACTS) have argued that the
model law did not adequately reflect the structure of production in Kenya and could not
therefore effectively protect the most innovation sectors of the economy. The main sources
of innovation in Kenya are the informal sector technologies and biological research.
The pressure for an intellectual property system in Kenya has now shifted from the
call for a patent law to an appeal to first consider the structure of production and offer a
system that would protect the informal sector and biological innovations. Kenya has in
recent years recognized the role that intermediate technologies play in long-term economic
development. The informal sector has now been given political recognition and a number
of financial incentives as well as facilities have been deployed to support the sector, which is
currently enjoying political support.
The government has provided sheds for informal sector operations in various parts of
the country. In addition, training facilities as well as financial resources are now being set
aside to facilitate innovation and production in this sector. These facilities are likely to
stimulate the innovative potential in the sector and therefore lead to product differentiation
as well as the introduction of new products. One of the main problems likely to face the
sector relates to property rights over new products or processes.
The informal sector is renowned for the innovative activity - often based on technical
information that is already in the public domain - and the incentives being provided will
make it possible for the artisans to make significant advances in the production process.
Although such improvements may appear insignificant when viewed in the context of global
technological change, their contributions to local production as well as the economy are
significant. While the formal sector in Kenya operates on the basis of established
intellectual property and licensing arrangements, such instruments are not available for the
informal sector. Already, members of the sector are calling for the protection of their
innovations and claiming that innovations are being taken and produced on a mass scale in
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the formal sector. As a result, the informal sector is becoming less open as devices and
processes are kept as trade secrets, a factor that may limit the diffusion of technology.
The technologies being generated in this sector are relatively easier to replicate or
copy and therefore the need for intellectual property protection is more urgent. Since the
informal innovators have very limited capital for R&D and rely on relatively smaller and
more vulnerable markets, any copying of innovations or technological imitation may
eliminate the original producer from the market. Furthermore, since the innovators largely
draw from technological knowledge that is already in the public domain, the possibility that
other innovators will come up with a similar design are relatively higher than in the state of
the art technologies. Finally, informal sector innovators cannot rely on the political system
to grant them monopoly rights over their products; they have to face the destructive wave of
innovation from their competitors. These factors make the need for protection much more
urgent.
It is therefore not a surprise that the call for patent protection is much stronger in the
informal sector. The scientists have for years been calling for the introduction of a national
patent law. However, their call has not been as urgent as that of the informal sector. While
the call by scientists has largely been based on the need to protect inventions, the appeal
from the informal sector relates directly to the capacity of the country to assimilate
imported technology and generate modified versions. This is what is often referred to as the
development of indigenous technological capability.
The international patent system largely affects innovations which are at the frontiers
of technological advancement. In most cases, such innovations are not appropriate for most
of the developing countries. The question is not the technological vintage at hand, but the
relevance of such technology to development. Evidence from different parts of the
developing world shows the potential for blending traditional technologies with some of the
latest innovations such as microelectronics and biotechnology. In this respect, the debate
over patents was misplaced in so far as it ignored those technologies that could be applied in
large sections of the developing population. The main issue of technological development is
therefore the ability of the people to blend some of the existing technologies with imported
ones. Not only does this enable them to build local technological capability, it also allows
them to recapitulate the various stages of technological development.
The recombination of technologies from different historical moments is a major
aspect of innovation. This is indeed the impulse that keeps the informal sector ticking. The
innovative capacity in the informal sector depends largely on having access to information,
material and knowledge that is already in the public domain. Most of the work in this sector
does not rely on the knowledge of the principles behind the operation of certain machines.
However, the knowledge and information already available, especially on mechanical
devices, is enough to keep the sector growing.
The informal sector is relying on very limited access to technological knowledge.
This is partly because the main source of information is knowledge embodied in functioning
devices. The accumulation of technical skills and basic principles on key technologies
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makes it possible for the sector to innovate. The large pool of information that is available
in the industrialized countries is not accessible to the informal sector. As a result, the little
that is available is kept as trade secrets and only made available in product or design
configuration.
There is a large body of technological knowledge which is in the public domain and is
not currently affected by the international patent system. The development requirements in
large sectors of most of the developing countries can be met by tapping this pool of
knowledge and recombining it with local innovations to generate alternative technologies.
This is precisely the basis of innovation in the informal sector. What a country like Kenya
needs is an intellectual property protection system that would promote the search for
innovations in the public domain as well as the local generation of appropriate or
intermediate technologies. Appropriate or intermediate technologies are becoming
increasingly important in Kenya and have already been given political recognition through
the formation of the Ministry of Technical Training and Applied Technology. Not only do
they represent the rising innovative culture in Kenya, but they also account for the
decentralized expansion of industrial activity in the country. These innovations are so
crucial to the economy that they are increasingly being recognized in national planning
strategies.
In some cases, the innovations are starting to attract venture capital. Already, the
government has announced that a foundation will be set up to support informal sector
activities. It is usually the alliance between capital and technology that turns innovations
into a viable economic activity. Increased investment in intermediate technologies under
market conditions is likely to increase the need for intellectual property protection. What is
needed is not merely a protection system that guarantees that investors recover their
innovation costs, but an intellectual property system that would promote innovation and
bring these countries closer to the frontiers of technological change. Since the informal
sector represents a transitional phase towards the state of the art, any measures which
facilitate innovation in the sector will also help in the enhancement of the technological
base of the country.
The existing and proposed patent laws in Africa do not adequately reflect the need to
stimulate and protect innovations that are normally referred to as appropriate or
intermediate technologies such as cook-stoves, windmills, water pumps, grain stores, oil
presses and ploughs. The definition of a patentable invention under the law precludes a
large number of socially-useful technologies from protection. An invention is defined to
mean the solution of a specific technological problem.
Inventions are required to be novel, constitute an inventive step and is not anticipated
by previous inventions. Inventions constitute innovative steps if they are not obvious to a
person skilled in the specific art at the time of the filing of the patent application. In
addition, an invention must be reproduceable. This requires the applicant to disclose the
information in such a way that the invention can be made to work by a person skilled in the
relevant art. This requirement is becoming difficult to achieve, especially in biological
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inventions where it is difficult to repeat experiments. However, intermediate or appropriate
technologies would easily meet this requirement.
The requirements for novelty and inventive steps would preclude most of the
applications that are likely to come from small-scale innovators. Technologies such as
improved stoves, locally-designed water pumps and other applications that fall under the
category of appropriate technology would not qualify for patents. In addition, innovations
resulting from modifications or recombinations of technological knowledge that is available
in the public domain would also be precluded. Such innovations could be encouraged and
protected through utility certificates as a supplement to the patent system. These 'petty
patents' or utility certificates were extensively used by West Germany and Japan in their
efforts to upgrade their innovative capacity. Innovation in the Japanese textile industry,
especially in weaving technologies, was largely stimulated through utility certificates. This
was partly because the innovations were based on local handlooms which were improved
with additional technical knowledge from the Batten and Jacquard designs imported from
Europe.
The Japanese use of the utility model law is of interest to countries such as Kenya
which are attempting to upgrade their technological base. The utility model law was
introduced in Japan in 1905 to protect the booming household industries. The sector was
largely based on practical but novel contrivances which could not be protected by patents.
In the first six months of introducing the utility model law 1,986 applications were filed. The
number rose to nearly 8,000 the following year, of which over 3,300 were registered. The
number of utility model applications increased as the application for patents rose. Over
time, the country was able to use utility models to move closer to the state of the art in
technology by upgrading and improving the innovations that had been protected by the
utility model law. The introduction of the utility model law in Japan encouraged innovators
to search the information that was already in the public domain for potential application.
As a result, Japanese innovators travelled to other countries to search for technologies that
could be used in Japan. The law protected some of the resulting innovation. It should be
pointed out that this period was also characterized by the "reverse engineering' approach to
technology acquisition. Machines were imported from other countries and disassembled to
enable Japanese technicians and engineers to understand how they worked. It was through
such learning, as well as through repair and maintenance that the early expertise in
mechanical engineering was built up. This learning process was stimulated and rewarded
through the utility model law.
Reverse engineering had several impacts on the Japanese approach to innovation.
First, managers and engineers became used to thinking about technology in an integrated
production system. Second, they learned to use the factory as a laboratory and therefore
management and production became more integrated. Third, reverse engineering activities
helped to promote communication between various sections of the production process.
Finally, the process involved emphasis on product quality, especially through the
establishment of 'quality circles'. Similar processes of collaborative learning are being
observed in the informal sector of numerous developing countries.
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It should be noted that reverse engineering is applicable largely in the mechanical
sections of the industrial sector. Currently advances in micro-electronics, especially their
incorporation into capital goods, is starting to make reserve engineering as a method of
technology acquisition more difficult. Moreover, innovation is becoming more
science-based and understanding technical details of particular products may require
scientific knowledge in various fields. In addition, the need to maintain monopoly rights is
leading to products that are specifically designed to reduce the pace of learning through
reverse engineering. The design-based industrial property protection is largely a result of
the fact that it is more difficult to maintain monopoly over long periods of time by relying
on patents alone. The protection of property rights over innovations is now being embodied
in the design of the products themselves.
The current international patent system is based on the notion of international
novelty, among other requirements. Given the long head-start that other countries have
made, it is unlikely that African countries will soon be able to bring themselves to the
frontiers of technological advancement without also finding ways of fostering national
novelty levels. This role could be played by utility certificates based on national or regional
novelty. A ranking system could be introduced through the various regional economic
organizations in Africa under which innovations would first be judged on the basis of
national novelty and later on regional novelty depending on their closeness to the frontiers
of technological advancement.
In addition to allowing for protection at lower levels of novelty, the financial and
administrative costs of utility certificates are lower. The duration for utility certificates is
usually lower (three to seven years instead of 15 years). In countries such as Brazil and
South Korea, utility certificates are normally issued to nationals and individuals as opposed
to foreign corporations and large firms. In some countries, utility model applications are
combined with those for patents so that such certificates may be granted where patents are
denied.
In countries such as France, utility model applications must meet the same
requirements as patents. The only difference is that the novelty search report or
"documentary report on prior art" is not required. The French law grants utility certificates
for all innovations except those relating to medicine. The protection is six years instead of
the 20 granted for patents.
Intermediate innovations are significant for several reasons. First, they can be a
vehicle for improving traditional technologies which are usually not protected under the
existing patent law. Traditional technologies are often displaced by frontier or modern
technologies, with consequent loss of income and knowledge among the traditional
technologists. This issue is often taken for granted because it is assumed that such
technologies are often associated with traditional systems which have not been integrated
into the market. The case of basketry in Kenya and its integration into the international
market is an example.
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The emergence of mass-produced, plastics-based baskets from Asia is undermining
the position of Kenya in the international market. The Kenyans can only hope to maintain
their market lead if they adopt technological responses and offer certain forms of
intellectual property rights to the producers. The basket industry has indeed shown a high
degree of innovativeness and numerous new design concepts have been developed.
Although the basic idea is not patentable, efforts should be made to find alternative ways of
protecting the new variants.
It is notable that the Kenyans have been exporting the baskets without seeking any
form of intellectual property protection. As a result, they have no basis for arguing against
any unfair trade practices on the part of the new entrants into the world basket market. One
of the marketing responses by Kenyan manufacturers has been to add labels stating that the
baskets are made in Kenya. This does not provide adequate protection against
counterfeiting nor does it offer the dealers any significant basis for maintaining the market
niche so far created through improvements on a technology that was hitherto treated as
traditional.
Second, utility certificates would allow improved traditional technologies to play a
more significant role in economic development. This would also reduce the pressure of
making distinct choices between local and imported innovations. Moreover, competitive
pressure would force craftsmen to improve on their technologies in order to benefit from
them over the longer period. The stringent quality and patent requirements make most of
the traditional technologies obsolete and consumers are forced to move onto a new level of
products, often imported. This shift also creates discontinuity in the accumulation of
technological knowledge. With the introduction of imported products, local knowledge and
skills are quickly scrapped before they are recombined with other imported know-how.
Utility certificates would guarantee continuity in the skill and knowledge base while at the
same time enabling it to accumulate and be used in improving some of the existing products
and processes.
Third, the innovations represent a transitional or intermediate stage between
industrial designs and patents. Encouraging and protecting these technologies would enable
the community to raise its innovative capacity to higher levels. It is through such a process
that the society can gradually move to the cutting edge of scientific and technological R&D.
Fourth, the innovations do not require massive research funding and can be afforded by a
large section of the population. The existence of a local market for intermediate inventions
would also help the inventors to make improvements on subsequent innovations depending
on the information provided by the users.
Finally, the granting of utility certificates would provide a data base for which the
direction and rate of the country's innovative activity could be ascertained. Currently, it is
generally accepted that informal sector is the most innovative section of these economies.
However, there is no systematic information on the nature or extent of these activities. A
few countries are starting to recognize the potential role that this sector plays. But this
recognition should be based on long-term strategies that would facilitate improvements in
product and process innovation.
77

Cooperation in research
The need for product or process improvement could be built into utility certificates
issued to the inventors or their licensees. One of the ways of ensuring that improvements
are made is to grant short periods of protection with the understanding that subsequent
certificates would be issued only for innovations which embody distinct improvements.
This would also open up the possibilities for competition between various design concepts.
Competition in the area of design concepts will lead to a new level of innovation
which will require knowledge of basic scientific and technical principles. This may in turn
force the designers to start using patent information as well as other sources of technical
information. Such a process would enable the society to move more quickly to the level of
patentable inventions. In addition, it may spur more activities in the training of informal
sector workers in engineering design.
The introduction of effective utility certificate systems will require major changes in
the current intellectual property law of many of the African countries. If taken seriously,
especially in the case of Africa, new local technological innovation may require alternative
forms of legislation. It is expected that advocates of the patent system will oppose the
introduction of utility certificates, especially since most of the informal sector innovations
are treated as 'inferior' by those who see patents as a reflection of technological perfection.
With the rise of the informal sector and its growing contribution to economic development,
this perception is going to change.
The provision of utility certificates should not be seen as promoting inferior
innovation, but as a way of enabling countries that are starting to industrialize, to take
advantage of the knowledge that is already in the public domain and use it as a basis for
further improvement. Furthermore, the process is likely to improve the indigenous
technological capability of the local people.
One of the issues being discussed internationally relates to biological innovations. A
large section of the research conducted in Africa is in the biological sciences. Moreover,
the growing emphasis on agricultural research is likely to lead to more innovations that are
essentially biological. Traditional patent systems do not allow patent protection for
innovations which are based on essentially biological processes. Innovations arising from
plant breeding are normally covered under Plant Breeders' Rights (PBRs). However, the
situation is starting to change and the industrialized countries are now reforming their laws
to protect biological inventions under the patent law. The traditional demarcation between
PBRs and patents is currently being eroded by the pace and pervasiveness of technological
change.
The private ownership of biological innovations has been a major source of
international controversy, evoking fierce economic, political, social and ethical arguments.
Not only have improved plant and animal varieties been subject to patent and patent-like
protection, but their genes are also now being patented. The USA was the first country to
grant patents for plants. Other countries maintained a demarcation between patents and
PBRs.
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African countries cannot continue to remain silent on the issue of biotechnological
innovations, especially since local scientists are already starting to come up with patentable
inventions. Scientists at the University of Zimbabwe have developed a diagnostic kit for
salmonella using genetic engineering. The kit is already available for commercialization.
Researchers at the Kenya Medical Research Institute (KEMRI) in Nairobi are testing
several products of biotechnology research. In both cases, the issue of intellectual property
protection has been a crucial subject.
While the Zimbabwean law allows for the protection of such inventions, Kenya does
not have a national patent law and therefore the scientists are not likely to receive any
property rights until the situation changes. As noted elsewhere, the government has
recognized this matter and efforts are underway to come up with a policy position on the
matter and subsequently prepare a national law. In the meantime, the government has
created a division of patents in the Ministry of Research, Science and Technology.
With the increase in biological research and the growing importance of
biotechnology, African governments will soon find themselves under pressure from the
scientific community to reform their laws to allow for the patenting of biological
innovations. The pressure is also likely to come from other sources, especially from those
industrialized countries currently reforming their laws to accommodate biotechnological
innovations. As in the case of the informal sector, the African countries may also start
looking into alternative property rights that reflect their economic situation, especially as
major sources of the genetic resources utilized in biotechnology research.
The issue of intellectual property protection has shifted from public debates to
attempts in government to come up with a viable system of protection. The government has
created a division of patents in the Ministry of Research, Science and Technology which is
responsible for intellectual property issues. Several options are open to the Ministry on the
issue. The first is to adopt the model law of the World Intellectual Property Organisation
(WIPO). This, we have argued, is not politically tenable since it leaves out major aspects of
intellectual property protection in Kenya.
The second option is to draft a new law for consideration. This is likely to take a long
time and those calling for intellectual property protection may start feeling that there is no
progress on the issue. The third option is to make major amendments in the existing Patent
Registration Act to allow for the basic functions of intellectual property protection,
especially those leading to the introduction of utility certificates. Given the difficulties of
getting a new law in place with all the necessary administrative and financial requirements,
it is preferable for the government to adopt an incremental approach starting with the
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A number of research programmes are being started to promote biotechnology activities on the
continent. For example, the International Federation of Institutes for Advanced Study (IFIAS) and the
African Centre for Technology Studies (ACTS) have launched the International Diffusion of
Biotechnology Programme which deals with policy issues. One of the research themes under this
programme, executed by ACTS in Nairobi, is intellectual property rights.
See Juma, The Gene Hunters, and Juma, Biological Diversity and Innovation.
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documentation of technological innovations, and moving to utility certificates, designs and
patents.
This matter needs to be resolved soon because concern over patents has raised
enough public awareness on issues of intellectual property and cases of violation are likely
to start emerging, especially in relation to designs in art and industry. It should also be
pointed out that intellectual property protection does not need patent legislation to be
enforced. There are several other ways that can enable innovators to protect their ideas.
For example, contracts between various parties while exchanging material containing
intellectual property should serve as a way of reducing violation.
5.5

Institutional Collaboration

6.

CONCLUSION

One of the main features of successful innovation programmes is the level of
collaboration between different institutions. Recent research in the commercialisation of
research products has revealed the importance of forging links between the private and
public sector. In recent years, such links have been made possible in the industrialized
countries through a wide range of funding and legal reforms. The growing support of
university research by private firms in the industrialised countries has helped to create
closer links between universities and industry. However, these links have become a source
of controversy, especially in relation to the choice of research subjects, erosion of basic
science research, and the secrecy that surrounds industry-funded research.
The situation in Kenya calls for a closer examination of the relationship between
research institutions and the private sector. In a country where there are relatively few
innovations from the public sector reaching the market, it is important to look for ways that
will enhance the commercial application of innovations through collaboration between
private and public sector research. Legal reform may play a role in ensuring that the private
and public sectors collaborate in their research activities. Such reforms, however, should
not be too strict as to force institutions to "collaborate" even where it is not viable to do so.
One possible way of establishing links between universities and industry would be
through research conducted to solve specific problems in industry. The government, for
example, may make grants available for research identified by local industrialists. Such
research may initially constitute incremental innovations at plant level. It may also include
more sophisticated design of machinery. Such collaborative arrangements would rely on
the view that the market for the innovation has already been identified and the researcher
is not taking any undue risks. Indeed, the government would cover part of the research
costs through specific grants.
This paper has presented the idea of identifying systemic technology policy measures
(STEMs) as a starting point for most African countries. There are several factors prevalent
in Africa which make it relevant to pursue this approach. In the first place, most African
economies are undergoing rapid fluctuations. Such conditions make it possible for minor
policy interventions, if carefully identified, to have far reaching effects on the economic
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system. Second, the lack of management capability in most African countries makes it
difficult to implement a large number of policy measures used to facilitate technological
change in the industrialised countries. It is therefore appropriate for these countries to opt
for policy measures which are likely to help in re-organising the economic system and
institutional arrangements in ways that will facilitate the accumulation of scientific and
technological capability. Public procurement, foreign exchange management, funding of
local research, intellectual property and institutional collaboration can qualify as STEMs in
most African countries. The implementation of these approaches can be facilitated through
reforms in the current institutions and legislation.
DISCUSSION

Most of the discussion commended the author for an in-depth treatment of the issues
of the conference. The issue of internship for university students in industry was
highlighted. The need to give support to local innovations and "Jua Kali" through the
public as well as private sector procurement system was also stressed. It was also mentioned
that basing R&D financing on a percentage of the Gross Domestic Product (GDP) or sales
of a commodity would result in fluctuating income. However, it was felt that an absolute
target may not always be met either. The target by percentage would always generate some
funds. The key thing would be to manage the resources well so that surpluses in good years
could meet deficits in lean years.
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1.

INTRODUCTION

Research as a process is the organised search of information leading to the proof of a
hypothesis or to the development of an invention. It may fail in any of these counts, without
impairing the definition.
Research is conducted for any of the following basic causes that originate and support
it:
for the satisfaction of intellectual curiosity;
(a)
(b) to justify the holding of a position;
to provide needed information;
(c)
(d) for the generation of new technology;
for the adaptation of existing technology to new conditions;
(e)
for prestige; and,
(f)
(g) for the development of saleable products - goods and services.
As would be expected, the various causes lead to different objectives, each compatible
with the interest of the developer and the supporter. They also lead to quite different
perceptions on how to carry out research. University researchers tend to dwell in an
environment of freedom to define research goals on their own or by committee, without any
outside interference. The free-thinking atmosphere of universities has very often made
their scientists suspicious, resentful, and outright defiant towards administrators and
research grant accounting custodians, for their constant nagging and pressing for detailed
accountability. On the other hand, it is understood by scientists working in the private
sector, that their objectives are, in general, fixed for them, as is a general time frame and the
leeway they are allowed to explore lateral fields of their own interest. There are cases when
the situations are reversed, but they are in the minority or are exceptions. International
institutional research, such the one conducted at the Research Institutes of the Consultative
Group on International Agricultural Research (CGIAR), is by definition "mission oriented
research" similar to a certain degree to that conducted in the private sector.
Be it the society of a country, the international community, or the directors of a
private firm or institution, all agree in assigning a high priority to research in relation to
their respective scales of values, or interests. The private firms are quite forthright about
measuring such interests, and quantifying them in terms of funding their research, as a
proportion of their sales. A good average might be 5% of their annual sales going to
research. Public institutions, on the other hand, must compete for funding from
government with scores of other needs, many of them pressing, and requiring short term or
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urgent action. Therefore, priorities in values may not, and usually are not translated, in
their case, in terms of priorities in funding and support. Both developed and developing
countries fall out in obtaining appropriate budgets for their publicly based research
endeavours, basically because they are unable to finance them, in the face of strong
competition for funding from all other unsatisfied demands of their societies.
While the situation for research support in developed countries is characteristically
subjected to internal criticism, for not being sufficient, it is a fact that most of these
countries go well beyond 1% of their Gross National Product (GNP) in research support.
In the U.S.A., agricultural research spends 4 billion dollars per year, of which roughly half
is privately, and half publicly funded, representing 1.5% of Gross Agricultural Product
(GAP). In the same sector Brazil spends about 1% of GAP in agricultural research. The
International Service for National Agricultural Research (ISNAR) in its data base has
information indicating that 52 developing countries spend less than 1% of their GAP on
agricultural research, while 18 industrial market countries have reached nearly 2.2% of
GAP. Furthermore, many of these industrial countries are either food exporters, or else
have sufficient annual savings in hard currency to allow them to import their total food
deficit, and a good share of their needs of technological and consumer good requirements.
Their agricultural research needs might not, therefore, appear superficially as critical as
they are for the less developed countries.
The financial limitation situation on research in general is exacerbated in developing
countries by political uncertainties, inflationary pressures, lack of hard currency, lack of
incentives, and cumbersome fiscal budgeting and disbursement procedures.
The world is in the midst of a scientific and technological revolution that, at this time,
doubles human knowledge every 25 years. It contributes new vistas, products and potential
in four key areas: informatics, biotechnology, materials, and energy. Yet, they are not
reaching developing countries with full force, and helping in their development. While the
developed world enjoys the results of research, and it propels their development further
ahead, they enter as a trickle, and in some cases not at all in the developing countries. It
appears that developing countries leaders, with notorious exceptions, have not been able to
grasp a clear understanding on how to attract the holders of technological know-how, and
the resources that might bring such advanced research and development home to establish
roots in their countries. They have also failed to motivate and support the potential
indigenous efforts of their own citizens, and the added participation of foreigners in
conducting research.
The result is that the research establishment in most developing countries, in
particular in the agricultural sector, is government operated, with scant participation, if any
of the private sector. The worst part is that the research system is constructed, legislated,
and operated in ways that purposefully or not, prevent or make it very difficult for the
private sector to participate. Abundant examples of this situation exist, and have been
documented in specific reports (Industry Council for Development).
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There are several country cases where this problem has been identified and
corrective steps have been taking place in recent years. In particular, countries in the South
American sub-continent have been active in opening up research participation of the
private sector. The examples of Japan, as a developing country after the Meiji restoration,
the case of China, and other East Asian countries in developing and introducing new
technology are examples to study and emulate.
This is not to say that advances in research are not being obtained in developing
countries through their government supported research services; quite to the contrary.
Significant advances have been and continue to be made in the area of agricultural research,
especially through the support of the CGGIAR system of international agricultural
research institutes (IARIs). Several National Agricultural Research Systems (NARS) have
made serious contributions to increase food production in their countries.
New crop varieties and hybrids obtained through their own research, through
introduction and adaptation, and improved management practices have resulted in
enhanced yields per hectare of land, and increased food output, in a scale of success that
varies between countries. In some countries of Asia and Latin America these results are
encouraging. Yields of maize and sorghum in the order of 6 to 7 tonnes per hectare are
regularly and normally obtained by farmers in Peru. Yields above 8 tonnes of rice are
regularly and normally obtained by farmers in Columbia and Peru. Similar cases can be
mentioned in Africa and Asia. One of them is precisely in Kenya with hybrid maize, which
is a well documented and classic case of the successful application of a locally generated
research program.
However, these efforts of increased food output have been wiped out in relative
terms, because of population growth. Taking as an example grain production per capita, it
has fallen 20% in Africa from 1950 to 1988, while it continues to equal population growth in
India, and has increased by one third in China, in the same period of time (Brown, 1988).
It is obvious that actions other than research are needed if problems in developing
countries are to be maintained within manageable boundaries. Such actions as utilisation of
additional land, the check of the degradation of the physical environment by uncontrolled
forest clearing leading to soil erosion, desertification, and climatic changes, and especially
population control, will have to be clearly discussed and decided upon. The last ones are of
special incidence in Africa. Several African countries are responding within their means,
and with the support of the international community to this challenge.
Kenya, because of its very large rate of population growth, and the large proportion of
its territory suffering from chronic low-rainfall requires a higher level effort in both the
organisation of its technological research, its technology capture and transfer system, its
development effort, and the orchestration of an array of concomitant actions, to secure and
stabilise the research and development function, for it to pay off in terms of the
achievement of social and economic goals.
The fundamental objective of development is people, and people must be at the
centre of all concerns. This is the basis of the "Instanbul Statement on Development: The
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Human Dimension" of the North-South Round Table of The United Nations Development
Programme (UNDP) in 1985 (UNDP, 1985). The statement urges for:(a) a general redirection of policy and planning towards the human dimension in
development;
(b) intensified action in four specific areas: education and training, nutrition and
health, the role of women, and new technologies;
(c)
international initiatives to break the impase many developing countries face
in the area of finance and adjustments; and,
(d) action to increase global awareness on the state of the human condition, and
convene a World Conference on it.
The role of new technologies is specifically stressed in the above mentioned
document. Also stressed is the case for nutrition and health, which brings about interest in
agricultural and food technology development and transfer. This interest should materialise
in the organisation of a sustained agricultural research effort in each country, as a priority
item.
I can state with definite assurance that the organisation of agricultural and food
research can be institutionalised in developing countries with a high probability of success,
provided the right ingredients are put together, and there is a clear understanding of what
the objectives to be achieved are. There must be firm adherence to accomplishing
objectives, while avoiding pitfalls and siren calls that might detract and confuse issues. This
requires constancy and tenacity of policy makers and research leaders.
It goes without saying that defining objectives is a serious national task. It is followed
by the design of a national research strategy, within which is inserted the agricultural
research strategy, and its chronological goals. This is followed by the identification of
resources to be used. At this point enters the need to induct the private sector (both local
and foreign) into this strategy, and assign to it a significant role, participating in partnership
with Government in the task of defining goals, and in achieving them. Creating policies
that will make the resources - human, physical, and financial available then becomes a
critical task.
2.

THE POLICY MILIEU

It is common knowledge that during the last 40 years, following the Second World
War, new emerging countries, developing and developed nations, have adopted various
political and economic models on which they base their development. A good part of the
developing nations and the emerging countries adopted a centrally planned economy
model. After the model failed, they started retracting from it, but without a clear picture as
to the alternatives. There is perception for the need to change models, but bold actions are
scarce, perhaps because it is difficult to break with habits or dogmas.
One of the alternatives that developing countries are considering is the induction of
the private sector in a major responsibility of supporting and managing the growth of the
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national economy. This involves both technology generation and transfer, as well as
production, marketing and distribution. A number of problems, however, befall
governments in their reaching a decision.
A key problem is for people in government to accept that they will have to share
some measure of decision making with the private sector, and that to a large extent that
process of decision making will be necessarily beyond their control. A second problem
resides in the notion of the distribution of wealth, before it is created. A set of strong
priority distributive policies may clash with developmental ones. A third one is to identify
the private sector and gain a different perspective on it. It is perceived variously as big
business, multi-national corporations, and greedy merchants, all ready at the first
opportunity to grab what they may. It is rarely examined carefully that farmers, truck
owners, and village merchants, to cite some examples, are the strongest elements of the
private sector, since they are capable and do exercise independent decision making in large
numbers, and are not at all, when unbound of the ties and restrictions to their freedom of
economic action, the peasantry and landless proletariat they are purported to be.
All these dissimilar elements when motivated, and orchestrated within an indicative
general planning, with freedom of action, education, support in credit and government
good-will, and a reasonably free market may bring about considerable advances in the
general health of an economy, generating resources with which government may partially
count on for financing its social and development programs.
This policy milieu is presented as a larger frame into which smaller reference frames
may fall in. It has been found to be a pre-requisite for a private sector being motivated to
grow, and enter into research activities.
A second frame of reference is that of the policies translated into law. New
Legislation, clear as to the role to be played by the private sector and its obligations to
society is of immediate and extreme importance. The stability of these measures is crucial.
Government should be very careful to avoid placing itself as a competitor of the private
sector, or in the position of an aggressive policeman. It may doom right away the
possibilities of private cooperation.
In this second frame, belongs also the insertion of the legal mandate of the National
Agricultural Research Institution (NARI) in functional, organisational, spatial and linkages
terms. The linkages to the National Council for Science and Technology, to the universities,
to the central and regional instances of the government, and especially to the Ministry of
Agriculture, and to the private sector, must be clearly expressed and defined in real
functional terms. The technology diffusion function, and the system through which it will be
carried out must be concomitantly developed, and carried in legislation.
The third frame is the operational frame. In it the various public institutions - NARI,
the universities and the private sector firms and research institutes, are considered as
operational entities.
The National Agricultural Research System (NARS) comes then into being as the
fully functional aggregation of research entities in the public and private sectors, operating
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in full coordination, within an established legal framework, and a set of well defined and
consistent policies.
The construction of the National Research System, can be made in successive,
orderly alterations, necessitating that the sequence of policy, legal and administrative
decisions, outlined above be made to conform to its structure (see figure 1 and 2).
3.

THE STRUCTURE OF THE NATIONAL AGRICULTURAL RESEARCH SYSTEM

(NARS)

The NARS structure comprises several independent institutions (NARI, universities
and private sector research institutes) working towards attaining their own specific
objectives, and yet fully coordinated by policies, law, and operational agreements.
The research policies developed as a consequence of definition of priorities at the
national and regional levels are formulated by government, as components of national
planning, hopefully in consultation with farm leaders, input producing and distributing
firms, agro-industry and consultants. The policies are then translated into programmes, and
these are developed into component projects.
Figure 1:Structural relations of the National Agricultural Research System
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Public and private institutions can then, on a voluntary basis, establish cooperation
agreements among themselves to carry on jointly, to participate in, or to fund research
projects. They can also formulate baseline general agreements, and individual projects or
groups of projects, spelling the obligations of the partners.
The development of additional features in the structure of the Research System
proceeds with the acquisition of experience in its operation. Some of the important added
features of the System are described below.
Figure 2: Framework of a National Agricultural Research System

3.1

Research Advisory Board

An Advisory Board to take up the responsibility of examining research programs and
projects at their inception, relating them to diagnostic surveys, to stated agricultural
development and general national development policy, monitoring progress and
formulating recommendations, can be decisive in terms of instilling efficiency into the
Research System. This Board should be composed of professional scientists, and should
carry with it independence of judgement; it should be appointed by government and must
include a balanced representation of the NARI, the universities and the private sector
institutions, and companies engaged in research.
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3.2

Research Foundation

33.

Linkages with Regional and International Research Agencies

3.4

Extension Linkages

An Agricultural Research Foundation established with autonomy, and capable of
providing funding and logistic support to both public and private research could be created.
It would add funding support and advise to researchers seeking it for specific line projects.
It would also establish support on a longer term basis for research projects. The Foundation
could be made recipient of bilateral and multilateral foreign aid, and of government
funding, as a means of support to the whole spectrum of institutions working in research in
the sector.
Foundations such as the one described above have been formed and operate in
several Latin American countries. Good examples are Ecuador and Peru. These two
receive special funding support from USAID.

Effective support is being developed in geographical regions for specific projects.
While at the International Centre for Research in Tropical Agriculture in Columbia
(CIAT), my colleagues and I began an East African Bean Project, still active today after 10
years. Similar multi-crop projects have been formed and operate on a regional basis in
several areas of the world. Examples of successful programs are found in Latin America in
the Caribbean area, among English speaking countries; also in Central America the
PCCNCA carries joint research and evaluation tests on basic food crops, and,
PROCIANDINO is a joint research program for the five countries of the Andean Area,
supported by the Inter-American Institute of Agricultural Sciences. The Scandinavian
countries have pooled resources to jointly operate and maintain a Nordic Germplasm Bank.
Linkages through the establishment of local missions and representatives can be
secured with the International Agricultural Research Centres, as a means to reinforce the
collaborative efforts in technology development and transfer related to their programs. In
particular, one of them, ISNAR, specialises in providing technical assistance for the
organisation of National Research Systems (ISNAR, and ISNAR 1987).
Linkages can similarly be developed with bilateral and multilateral international
development support agencies.
Technology has a potential for application. Applied in-country research is carried at
NARs and in the private sector to generate useful technology and to test and adapt
technology imported from elsewhere. The establishment of strong channels between
research and extension functions is deemed of the greatest possible importance. It is here
where most developing country programs uniformly fail in designing efficiently structured
and operated extension systems. The results are there to see. It is a rare case where an
agricultural extension system operates in a developing country.
The causes are quite clear and can be picked up without much detailed study. First,
the extension system is usually under an administration different from research. Their
linkages are usually weak and their actions uncoordinated. They move at a different pace,
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with different objectives. Second, extension personnel have no experience in research, and
have poor performance in on-farm technology validation activities. Third, extension
personnel are not on mission-oriented projects, operating at a fast pace, under pressure,
except in training-and-visit systems. Quite to the contrary. They tend to be sedentary and
low scale performers. Finally their funding and logistic support, which in good programs
should match research funding, is usually meager compared to research.
3.5

Linkages with Seed Production and Distribution Programmes

3.6

Linkages with National Agricultural Development Programs

4.

THE ORGANISATON OF THE NATIONAL AGRICULTURAL RESEARCH INSTITUTE (NARI)

Seed as the first and most critical input - although one of the cheapest - in agriculture,
is a limiting factor in agricultural programs. Why is this so? Simply because high quality
seed of improved varieties and hybrids is rarely available in sufficient quantities. Again,
here governments tend to confuse the issue, and in the desperation to accelerate the
delivery of large quantities of good seed, take over the management of state owned seed
delivery systems. Seed is delivered at, or below cost, and the results show very quickly,
when the seed delivery system grinds to a halt, or else creeps at a slow pace. The more the
system is operated as a service, the greater the extent of failure. Most African countries
have gone through this experience, and their seed programs, with a few notable exceptions,
are dismal failures.
The establishment of a Regional Seed Training and Technical Support Unit is a felt
necessity in Sub-Saharan Africa. The experience of the CIAT Seed Unit, which I conceived
and collaborated its funding, development and operation back in 1977-79, could be an
example to emulate in Africa. When such a unit develops, it would need to establish strong
technical links with the research system. For more abundant reason, strong linkages would
need to be created with the national seed program.
A number of specific programs oriented to soil conservation, livestock production,
human nutrition, food security, etc., are of sufficiently large magnitude of concentration of
efforts, and resources, that will require permanent liaison and complementation from the
agricultural research system.
While each country has molded its NARI to its own overall national institutional
structure, as a dependency of its Ministry of Agriculture, such dependency takes different
forms.
In the absence of a private sector with significant research presence, the NARI
becomes not only the central but the only operational unit to carry on "mission-oriented"
research in a country. To exercise tighter control on the NARI, it functions essentially whatever its name - as a Division within the Ministry of Agriculture. Its budget comes from
the Ministry and is managed by it. In periods of short funding, it tends to be left in a second
priority, and its programs may, therefore, suffer.
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A more advanced system has been created and accepted in many countries, and
consists in letting the NARI be a fully independent entity from a budgetary and
management point of view. It maintains close linkages with the Ministry of Agriculture for
programmatic reasons, and for the sake of liaising technically with the Ministry , in addition
to carrying out the policies of the Ministry through operational programs and projects.
The Latin American experience is quite relevant here to Africa. Since 1960, when the
first NARI was created in Latin America - in Argentina - all countries, except three,
adopted the model of a National Agricultural Research Institute, with responsibilities of
research, and fully insulated from control and other service functions. Colombia included
some service functions by adding Divisions to its NARI, called ICA. Peru developed in
1961 a model institute with research, extension, and agricultural and livestock promotion
divisions. After a military coup with strong socialistic leanings occurred, this institute called SIPA - was closed for 12 years. It was recreated in 1981, again with research,
production extension, and rural marketing extension, as its main divisions, with the
production promotion actions transferred to the private sector. It is interesting to note that
this is one of the very few NARIS in Latin America where researchers and extensionists
lived under the same roof, worked in an integrated manner, and had comparable salaries
and motivations. During the period 1960-70 Peruvian agriculture production grew by 52%,
the highest growth in Latin America. As a consequence of the Agrarian Reform, and partial
destruction of the research and total destruction of the extension function (taken over by
training of leaders of large production cooperatives), the growth in the last 10 years was
negative i.e. -0.3%.
The structure of the NARI, the training of its personnel, creating critical masses of
trained people in key programs, transfer of highly trained personnel - even at Masters and
PhD levels - to link with extension as extension specialists, and developing a true "mission
oriented" research system - with all it implies, which may mean a major change in the way
projects are operated, could streamline the NARI, and make it an effective unit.
The weak points of most NARIS are usually two:
(a) management and administration; and,
(b) financing and budgeting. The two may be often interlinked because of
budgetary constraints.
Management of a NARI, of necessity, in order to be efficient, must be
institutionalised by law, within proper and adequate limitations, to emulate a privately run
system. Political and agricultural sector leaders must carefully assess the trade-offs involved
in establishing such a corporate management and administrative atmosphere in the NARI,
and reach a decision on this crucial point.
Financing the operations of the NARI should require high level expertise in
promoting its projects, and securing funds from a variety of sources, the most important
being government.
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Budgeting a NARI is perhaps the most critical exercise. Our experience is that for a
research organisation to be vigorous and operative on a permanent basis, it should budget
no more than in the area of 50% of its total revenue for salaries, wages, and personal
services. If it can not reach this figure, it should try to reduce personnel to a figure that
allows the stated proportion to be spent in personal services. This would leave not ample
but sufficient funds, for the remaining personnel to be efficient, and justify the salaries they
earn.
The NARI in addition to performing its own research - and extension duties - should
also accept the important additional function of being a center pivot of all the research
teams in the different institutions, private and public, as the coordinator of the National
Agricultural System. It should foster group meetings, training courses, and seminars;
establish collaborative projects with universities and private institutions, and be a research
facilitator in the true and most ample sense of the word.
5.

5.1

THE PRIVATE SECTOR IN AGRICULTURAL RESEARCH

Private sector entities participating in agricultural research can be of several types:
(a) Research Departments of producing companies, either local or foreign, or
partnerships of both. Examples of these would be seed companies,
agri-business, operations in forestry, livestock, tobacco, food conservation and
processing, fisheries, pesticides, feed, etc.
(b) Research Stations or Institutes of farmers groups or associations, either
regional, national, or crop oriented, or livestock oriented to specific or
general crops or livestock.
(c) Specialised Research Companies, which aim at selling their patents or base
products to other companies, who would be the final producers. Example
would be a biotechnology company aiming at securing patents or plant
protection rights.
(d) Non-profit Research Institutes, registered in the private sector in the
countries of constitution. Several of the International Agricultural Research
Centres fall into this category, as they have civil private charters of
constitution. Some Research Foundations carrying active research would also
be included.
Product Development

Research entities included in the first three categories are profit oriented. Profit
comes from the added value given to a product by conferring to it certain characteristics
which are of value to consumers, and who are willing to pay a certain price differential,
which in a true market is established by market forces of supply and demand.
If a true market is allowed to function, equilibrium prices for a given product tend to
stabilise within a narrow range of variation. The firm can then project consumption and
revenue figures, based on expected production and sales figures. Should the revenues be of
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interest, and have a high probability of overcoming risks, and short term losses, the private
organisation will undertake the task of creating, adapting and developing the product,
expecting that its costs of Research & Development (R&D) will be repaid over the life of
the product, and a profit surplus will remain for the benefit of the firm, its stockholders,
workers and suppliers.
Several ifs are involved here. They include none or minimum price interference from
government; no legal or hidden obstructions presented by government after initial approval
of the research endeavour; a relatively short period to develop, test, manufacture and sell
the product; that the effective life period of the product in years allows for repayment of
investments; that demand materialises; and, that performance in the field is maintained
over a sufficiently large area; that the market does not become saturated by similar
products; and, that similar products appear, showing better performance.
All the former considerations are valid and carry significant weight with corporate
direction. They have to be weighed carefully before research for the creation, adaptation
and development of a product starts.
A product can be a plant variety or hybrid, a certain pesticide; an animal vaccine, etc.
Research to develop it will consume time and require financial investment. Typically a
variety requires from 8 to 10 years until it is ready for the market, and could have behind it
from 600,000 to 900,000 dollars invested in it. The company making the investment will do
it on the basis of having expectations that the research team will move forward on time, will
perform within established budgets, will have a good variety developed and tested to their
own satisfaction, and released internally by the firm to its production and marketing
branches.
The product if accepted by farmers, and recognised as valuable, will have to be
promoted and marketed to return the investment and leave profits over a number of years.
This number is finite, as products acquire obsolescence and their performance diminishes
relative to average yields, to competition or to other technologies. Therefore, the company
has a time frame within which it has to rush its marketing, if it expects to make a profit.
5.2

Testing new products

Private sector institutions, especially companies have their own testing programs, and
release their approved products to the market, after carefully reviewing their own data.
Some products, such as plant varieties require approval by government before they can be
marketed, in some countries. Lengthy testing periods under conditions where the public
sector is incapable of performing efficiently may be a deterrent to private investment.
Therefore, this is the reason why the private sector requests governments to establish
verification tests over one or two seasons only, relying on the fact that companies will be
very careful about releasing products that the market will not accept. These verification
tests are useful as a final testing stage, and companies are willing to collaborate in their
establishment and conduction. In some countries verification tests are carried on for two
seasons and are non-compulsory. The reduction of testing from 4 years to 1 season for
provisional license and 2 seasons for final in Turkey, has been a pivotal point to accelerate
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the entry of 38 seed companies in the last 5 years, and changing Turkey from a seed
importing country to a major seed exporter in Europe and Asia.
5.3

Protecting the product

5.4

Private Sector Research in Biotechnology

Obviously research investments must be protected by law in their final products. This
is done either by the Patent Laws, Small Development Legislation, and pertinent special
legislation such as that developed for varietal protection at the seed level.
In the developing world a number of countries have enacted protective legislation for
new varieties. A model type legislation is available from UPOV, the International Union
for the Protection of New Varieties of Plants, located in Geneva, Switzerland. The
International Convention for the Protection of New Varieties of Plants of December 2,
1961, was amended on November 10, 1978 and on October 23, 1978. A Council was formed
and Rules and Procedures developed. Nearly 30 countries are members. They provide
technical assistance to countries wishing to become involved in plant varietal protection.
Countries interested may join. China has joined because of their growing seed exports to
Europe and the USA.
The USA has enacted a Plant Variety Protection Act in 1970, amended in 1980. After
a great deal of controversy between the seed industry and professionals usually located in
universities, the Act was approved. Mr. Allenby White, a Vice-President for Research and
Development at Northrup, King & Co. represented the seed industry. He was my direct
chief, and I had the benefit of many hours of discussion on the issues. The results of the
adoption of the PVPA are evident in the large participation of the private sector in
originating new plant varieties, not protected by the hybrid system.
Few developing countries have adopted a Plant Variety Protection Scheme. In Latin
America only 3 countries have that type of legislation. Peru established it with just one
article in its modern 1980 Seed Law. It is a unique example of practical, unconventional
legislation, that abstained from copying the same wornout molds found all over the world.
It does work. Royalties are being paid on hybrids and varieties. Research in the private
sector has been stimulated, and government and the private sector collaborate more fully
now than before, and again are viewing and already participating in the export market for
seeds.
Unless seed production is to be restricted to hybrids, it would be well for policy
leaders to establish interest in research on variety generation, in some species in particular,
through variety protection, and corresponding with other countries on a reciprocal basis.
This is particularly important to consider in developing the interesting market for
ornamental plants and flowers in developed countries, for export from countries such a
Kenya.
A special case is that of biotechnology. In this wide field of research, private
companies have taken the lead with sizable investments concentrated in a number of high
revenue potential fields.
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It is roughly estimated that some 13,000 million dollars are spent in agricultural
research around the world annually. Ten percent of that figure is spent by the private
sector, probably another ten percent is being invested today in biotechnology research,
again as a rough estimate, based on privately held studies, jointly by public and private
research. Since many figures are not disclosed these are approximations.
Private research has entered the field because it has sized the opportunities and has
found them interesting. It will probably alter the former relations between public and
private research in many ways. Some of them are evident in the large contracts given to
universities by the private sector, in joint university-company research projects, and in
grants to universities. The learning period for major company researchers is now past, and
they are active in genetic engineering research, industrial microbiology, and vaccine
development.
The benefits that biotechnology may produce will to a large extent be for both
developing and developed countries, being thus appropriate technologies. Some of the
products that will be developed are likely to be improved plant varieties, with resistance to
herbicides, insects and diseases, and with changed growth habits; industrial microorganisms;
animal vaccines; poultry and other livestock resistant to virus; growth hormones; new
inoculants; and, plants capable of fixing nitrogen.
It is likely that public sector research will enter the field of biotechnology. Some
developing countries have already started such as Brazil, India, Argentina and Colombia
(this one on flowers in the private sector and African oil palm in the public sector).
Investments in this area are large, but lower than those in heavy industrial research.
While it is expected that the cost of the products will be raised, this increase will be
small when compared to the benefits.
5.5

met:-

Removing Barriers to Private Sector Participation in Agricultural Research

The private sector could be interested in investing if the following conditions are
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
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there is a potential market, stable and growing;
the country is stable, and policies are reasonably stable;
there is no pricing interference from government;
the market is allowed to function normally;
laws and regulations favour investment, including a research component;
the operation of research is not impaired by quarantine, seed importation,
and testing requirements that make research difficult, if not impossible, and
investment in it riskier than otherwise to act as a disincentive;
low taxation rate;
favourable profit taking government policies;
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(i)
low or no duty on inputs used in research;
(j)
low inflation; and,
(k) favourable credit conditions on local currency.
Government support could materialise in making these conditions accessible to
companies.
When these conditions have been met research activities of both local investors and
foreign investors in agriculture take off. A number of African countries are embarking on
policies of opening agricultural research to the private sector. Among them, Kenya,
Uganda, Egypt, Sudan, Sierra Leone, Nigeria, Zimbabwe.
6.

UNIVERSITIES

7.

RESOURCE ALLOCATION MODELS IN THE PUBLIC AND PRIVATE SECTORS

Universities are in some countries institutions of excellence in research. Their
contributions to the enhancement of scientific knowledge, and the development of new
technological possibilities are fully recognised.
In most developing countries, however, universities have suffered from insufficient
funding, frozen salaries, or salaries that drop behind spiralling costs of living, forcing
professors to abandon research and seek other more lucrative activities in their spare time.
Added on top of this is chronic political unrest motivated by the perverse habit of
confronting political ideas not in the arena of ideological discourse, but in the classrooms
and courts of universities by direct physical activities.
The situation has led to the quasi-dismissal of universities in many countries as
serious centres for excellence in research. Exceptions exist, of course, but unfortunately
they are in the minority.
Universities have a role to play, when the negative conditions discussed above are
neutralised. My own experience was positive in conducting a national research program
under contract with the Central Government from a university position, quite successfully.
If a given university with capable staff decides to participate in "mission-oriented" research,
or is capable and willing to carry out in coordination lateral research activities to those of
central and regional government research at the NARI, there should be mechanisms for
inducing them and supporting such research.
It will be, nevertheless, a more normal situation that research is funded from the
universities own resources or outside resources to carry on their own projects.
Several models have been developed for optimising resource allocation for research.
They have especially tended to concentrate on conditional simulation and optimisation
methods in public sector allocation of resources.
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7.1 Public Sector Modelling.
7.1.1 The first group of models are computational models. Some of the better known are:(a) NASULG-USDA, developed jointly by the National Association of State
Universities and Land Grant Colleges. It classified research into 3 areas:
product or resource, activity, and discipline in science. Next it classified all
research conducted at research stations and universities into one or another of
the areas. Finally, it established national goals. Six large sectors of research
were then established, namely: (1) soil-water and air; (2) forestry; (3) field
and horticultural crops; (4) livestock and poultry; (5) agricultural marketing;
and, (6) human resources. Review panels were then developed for each
sector. These were formed by university professors, research workers and
administrators in state and federal agencies and private institutions and firms,
and groups of producers and industrialists. They provided their input and
prioritised research objectives, and estimated inputs required in terms of
funds and man-days.
(b) A point system and consensus development model was developed at North
Carolina.
(c) The Iowa model is also a grade-point model, with similarities in sector
sub-division to the NASULG-USDA model. It also has peer analysis of
projects, and assigns the grades or points in a scale, based on influence of the
project on growth, equity and security.
(d) Other point models are CRIS (Current Research Information System) and
PPBS (Planning, Programming and Budgeting System), and the World Bank
Model.
7.1.2 The second group of models is based on economic criteria.
(a) The Netherlands Agricultural Research Institute Model is based on assigning
to successes of research a net benefit value and relating it to cost. The model
includes the following factors: costs of the project, duration, possible benefits,
probability of success, and deterioration of the benefits.
(b) A study by Arajf, Sim and Garner (1978) involves elements of risks and rate of
return calculations. It involves the probability of adoption of technology by
farmers, and effect of government norms and regulations.
(c) A model was developed by Ramlho de Castro and Schuh (1977) in Brazil. It
set as objectives the following in order to assess the results of research:
increase of net returns in the agricultural sector; increase of employment and
income of workers in the agricultural sector; increase of the well-being of
consumers through decreased costs of food; and, maximisation of the
contribution of the agricultural sector to the general economy of the country.
This model has both growth and distribution concepts involved in it. The
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(d)

model assumes a certain increase in supply - say 10 percent of given
commodities, as a result of research.
East and Norton (1976) applied an ex-ante analysis to the benefit/cost ratio
for support to budgetary appropriation

