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UNIDO hos been taking interest in the promotic•n of new and 
emer~ing areas of technology and is assisting in building 
national capabilities in such areas and in improving 
international cooperation through networking of institutions in 
different countries, trainir.g in advanced technologies a1~d in 
establishing Regional and National Centres. Among these ayeas 
is Biotechnology which has considerable potential for 
application in several sectors such as agriculture, animal 
husbandry, human health, food processing, renewable energy, 
waste utilisation, environment, ecology and industry. 

The present visit was initiated by UNIDO, Vienna to 
have consultations with the Government of Kenya and prepare a 
Report on developing policy and programme for Biotec~nology in 
Kenya and on possible networking with other African countries. 
This initiative was taken in response to a communicatic•n from 
Professor l<arega Mutahi, Permanent Secretary, Ministry C•f 
Reclamation and Development of Arid, Semi-Arid Areas and 
Wast el ands of the Gr:•vernment of Kenya and based on suggestions 

r made by Dr. J. Bunders of the ~ree University, Amsterdam, 
Netherlands to Professor Mutahi CAnnexure-I>. Although the 
request from Professor Mutahi related to agricultural and 
animal husbandary in Arid and Semi-Arid Lands CASAL), in the 
initial discussions at the start of the present visit Professor 
Mutahi agreed that it is appropriate to study the basic infra
structure for biotechnology developments in Kenya and the 
opportunities for application more widely since this is 
necessary for contributions to ASAL. 

The programme arranged initially covered discussions with 
Ministry of Reclamation and Development of Arid and Semi-Arid 
Areas and Wastelands, Ministry of Agriculture, Ministry of 
Scientific Research and Technology and the headquayters of the 
Kenya Agricultural Research Institute. At the request of Dr. 
VaradardJan, visits were kindly aYranged tu Egerton University 
about ZOO Km from Nairobi which concentrates on agriculture and 
to the CoJlege of AgricultuYe and Veterinary Sciences of the 
University of Nairobi. Visits were also made to the Inter
national Centre for Insect Physiology and Ecology and the 
African Academy of Scienc~s. Details of the programme are 
given in Annexure-11. W1th1n the time av~ilable, it w~s not 
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possible to arrange visits to Research Institute or stations or 
discussions with Kenya Medical Research Institute Kenya 
Industrial Research Development Institute. Kenya Coffee 
Foundation. Kenya Tea Authority or to Coastal Marine Fisheries 
Institutions. Discussions with Faculty of the University of 
Nairobi, Egerton University and of the Insternational Centre 
for Insect Physiology and Ecology provided useful additional 
information to the valuable discussions with officials of 
Ministries and the Kenya Agricultural Research Institute 
<KARI>. A visit to the African Academy of Sciences was also 
very useful. 

Kenya has a pc•pulation of about 24 million and the rate C•f 
growth of population is 3.7 percent annually. The population 
is expected to rise to 36 million by the year 2000. The birth 
rate is S.2 percent and on average. a woman gives birth to 7 to 
8 children. The birth rate has remained the same for over 25 
years. The death rate has declined from 2.2 to i.1 per cent in 
this period. The rate of gro~th of population is among the 
highest in the world. About 40 peYcent of wormen are in the 
child bearing age groups. The urban population constitutes 22 
per cent of total population and is growing at the rate of 9 
per cent yearly. Nairobi has 57 per cent of the total urban 
population and is by far the single city with a very large 
population of 5.3 million. No other city in K~nya has a 
population of even one tenth of Nairobi. Infant mortality is 
declining but still high at 72 per 1000 live births. Life 
expectancy at b!rth has steadily improved and is 60 for females 
compared to 5E. for males. The ratio of females per 100 males 
is 100 and these are good indicatory of the position of women. 

The Development Plan 1989-1993 envisages the gradual 
decline of population growth rates through increase in 
education at all levels. It also aims at development of a 
large number of smaller urban gro~th centres in order to slow 
down the high rate of increase in the large city urban 
population. Simultaneously employment opportunities in rural 
areas and in particular ASAL areas through improvement of 
agriculture, grasslands and forestry and investment in industry 
in these areas are sought to be increased. 

Agri~ulture is the mainstay of Kenya's econc•my. Priority 
is for food production to ensure self sufficiency and food 
security through strategic reserves to meet shortages in 
drought period&. Agriculture provides raw materials for local 
1ndustr1es und processing for export, especially of cash crops 
such as coffee and tea. Production details are given in T~ble
I. 
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De•and and Production in 1'988 and estimates for 1993 
i!n Ih2H§~QQ§ Qf !Qnn~§i 

l'taize 
Wheat 
Sorghum & 
Millets 
Rice 
Beans 
Potatoes 
Sugar 
Beef 
Milk 

!~~~ 
E~Q~Y£!!2n Qgm~nQ 

2540 2250 
231 440 

181 175 
28 6'9 

309 300 
d21 760 
426 3'9•3 
172 183 

1534 2060 

!~~~ 
e~QQH£!~Qn R~m~nQ 

30'90 2670 
255 535 

210 213 
41 84 

3'94 366 
1048 '325 
525 523 
181 223 

16'93 2500 

While there is clearly good growth in production at the 
rate of about 4.0 to 4.5 per cent, demand is increasing at a 
slightly higher rate. The gap is increasing in the case of 
wheat, rice, beef and milk. 

The output in c•ther crops wi 11 al so grc•w at about the same 
rate. Detaiis are given in Table-2. 

l~§§ 12~~ 

Tea 160 204 
Coffee 123 150 
Sisal 44 51 
Pyrethrum 6.7 7.0 
Cotton 45 67 
Tobacco 6 8 
Horticulture 44 70 

Production of maize, beans and milk utilises approximately 
two thirds of the land area devoted to agricultur~l production. 
It is ~ot intended to increase this area and proprotion and it 
is necessary to increase producitivty steadily to ensure food 
self sufficiency. The balance of one third area is reserved 
for production of higher value added commodities such ~s tea 
and coffee which are the major sources of e~port earnings. It 
is also recogni~ed investm-nts in ASAL will be higher than in 
irrigated ares but it is necessary to effect improvements in 
the lives of relatively poorer people living in ASAL areas. 
Milk and m~at produ~tion are sought to be incra~~d through d 

strategy of ~tall f~eding and moving towards zero grazing in 
order to avoid denud~tion of land. 
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Kenya covers an area of 582,646 sq.km. of which 571,416 
sq.km is dry land and 11,230 sq.km is open waters. About four 
fifth of the land C47~,000 sq.km> is arid or semi arid. Only 
18 per cent (104,844 sq.km> constitutes the medium and high 
potential areas which supports two thirds C•f the cc•untYy' s 
population. While most of the arable land is utilised foY 
agriculture, 36,300 sq.km. have been set aside ior wildlife 
conservation and only 2080 km are- left to natural and exotic 
plantation forests. The forests include 62 sq.km of costal 
mangroves, 1700 km of indigeneous forests, 122 km of exotic 
plantations and 124 sq.km of private ownership. 

About 75 per cent of the total land area is aYid and semi 
arid with vegetation comprising woodland, bushes, shrubs and 
grasslands. One third of the total population and slightly 
over one-half of livestock pc•pulation is located in these 
areas as also four fifths of all wild life. The pYeseYvat1on 
of the environment in such areas and pYoviding im?Yoved 
livelihood for the people of these areas thYough betteY 
livestock management and productivity are major concerns of 
development. These have to be realised by expansion of fodder 
crops and substantial increase in animal feed for stall 
feeding. Mai~e, the present major ingredient ~f animal feeds 
is also needed for human consu~ption and has to be replaced by 
alternative sources such as sorghum, cassave, millets and by 
products from processing of sugar, pineapple, oilseeds and 
cereals. 

Intensive high yield livestock meat, dairy and poultry 
farming will need animal bYeeding, disease control through 
vaccines, chemical dips, artificial insemination, in vitYo 
fertilisation and embryo transfer. Feed materials of high 
nutritional value with low toxic ingredients have to be 
developed and monitored. 

Similarly, higher ·productivity of cereals, beans, 
oilseeds, sugar and cash crops requires new high yielding 
variety seeds and plants development, rapid multiplication and 
distribution of ~ertified. planting materials. Fertiliser 
inputs are about 55 kg per hectare of arable land and total 
fertiliser usage is expected to rise from 250,000 tonnes 
annually at present to 400,000 tonnes by 1993. The high 
foreign exchange costs in imports of these and local costs in 
transportation are constraints in increased usage. Control of 
•gricultural pests and weeds in intensive farming is also a 
m•jor chilllenge. 

Fish production has incYeased at the rate of 14 percent 
annually increasing to 138,400 tonnes in 1988 from 48,218 
tonnes in 1980~ Of these Lake Victoria accounts for 120,259 
tonnes and other la~es 8,813 tonnes. Inland fish fdrming 
resulted in 1,116 tonnes. There is a decline in fish in lakes 
other than Victoria. Marine fish and shell fish accounted for 
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7,795 and 418 tonnes respectively representing only a tiny 
fraction of the potential marine resources. There are clearly 
many opportunities for increasing fish production through 
modern scientific systems. Ocean fish meal and by products of 
fish processing have considerable potential for use in animal 
and poultry feeds. 

Kenya's energy requirements are increasing at the rate of 
4.4 per cent per annum. The total energy demand at present is 
32.43 million tonnes of Oil Equivalent <TOE> and of these 30.30 
M TOE or 93.5 per cent is met by wood, fuel. Hydro electric 
power and Coal form small proportions C1.0 per cent> and the 
balance C5.5) per cent is from petroleum fuels. These 
proportions are expected to continue and wood fuel requirements 
will therefore increase. The total supply from renewable 
resources currently is about 19 million tonnes of which 28 per 
cent comes from gazetted forests, 47 per cent from agro
forest ry and 25 per cent from Tange lands. The demand is 24.5 
million tonnes. 

Hence, the gap is 5.5 million tonnes and· is met by 
depletion of standing forests at_ the rate of 1 per cent per 
annum. Thus the standing stock of 1004 million tonnes in 1·:,eo, 
declined to 932 million tonnes in 1990 and will decline further 
to 800 million tonnes by year 2000. The consequences of 
wide~pread deforestation and denudation of grasslands ar~ 

extremely serious. 

Forests and rangelands are major contributors to Kenyan 
economy providing not only fodder and fuel but also sustaining 
wild life, which in turn generates foreign exchange income from 
touTism. They also form the basis of supply of timber for 
construction and pulp for paper mills. Wood is also needed for 
plywood panels, fibre board and particle board mills. Forests 
thus make signifi~ant contribution to industrial development 
and employment. Demand is growing at a high rate and in spite 
of the schemes for social and commercial forestry, supplies, as 
at present ~nvisaged will be inadequate. Details are given in 
Table-3. 

!e!:!!.~ =;a 
!n9Y§i~i!!!. ~~229 §yeel~ end Q~m!!n~ i!b2Y~~ng £~!:!!£ m~i~~§L~~~[l 

Y@~~ §!!~l.2gLE:!!n@!.§ f:y!.e~22g 
§yee!.~ l2@!J!!!QQ Di ffttrence 

-~--------
§yee!.~ Q@m!!m~ !h .. f!!!r.~n£@ 

19Cf0 18'95 066 102':1 577 672 '95 

1995 2073 1279 804 577 582 - ~,c-

-~ 

2000 21(18 1725 383 746 740 6 

2005 2100 :.!..iC.4 -304 620 -:,40 -320 
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Rapid reforestation to augment supplies, has been 
recommended by Kenya Forestry Research Institute CKEFRI) and 
several measures are envisaged by Government to increase supply 
with0ut depletion. 

vi> !~Q\J§!8Y 

Industry in Kenya is based largely-on agriculture, animal 
husbandary, fc•restry and to a smaller ex.tent on minerals and 
import substitution. Details are given in Table-4. 

Food Processing 
Beverages & Tobacco 
Textile 
Leather 
Paper and Wood 
Plastics & pharmaceuticals 
Basic Chemicals 
Cement and Glass 
Iron and Steel 
Electrical & Transport 

2800 
362 
359 

67 
156 
148 
128 

9 
421 
266 

4675 

3352 
440 
42·3 

81 
1~0 

180 
155 

11 
511 
324 

567:0: 

A growth rate of &.7 per cent per annum for ind~try and 
commerce sector is envisaged through several incentives for 
investment and for export. Among core industries, chemical and 
bio technological industries to prcvide fertilisers, 
pesticides, pharmaceutical industries for the production of 
medicinal drugs ~nd vaccines and agro industries based on local 
raw mdterials such as oilseeds, coffee, tea, milk, pyrethrum, 
sugar, grains, hides, skins and agro wastes and by products are 
specially listed in the Development Plan. 

Education has been of primary importance and currently one 
fifth of Government Budget is devoted to Education. The~e are 
5 million in primary schools and 522,000 in secondary schools. 
Enrolment 1n the four Universities is ov~r 17,000 and 3 
National Po~ytechnics and 16 Institutes of Technology provide 
training for over 11,000 students. It is noteworthy that in 
primary and secondary schools, ratio of boys to girls is 
107:100 and 144:100 fe5pectively. Women constitute 30 per cent 
of the total student population of Universities. The Ministry 
of Education exercises administrative and budgetory contfol 
over the Universities of Nairobi, Moi and Egerton ~nd the Jomo 



Kenyatta University College of Agriculture and Technology. The 
Ministry of Educational Training and Applied Technology is in 
charge of Institutes of Technology and National Polytechnics. 
These Ministries do not appear to prov1de any funds for 
research in the Universities and Institutions. 

There is an increasing demand for University education. 
Student intake rate is being doubled i~ the period 1988 to 1993 
and undergraduates and postgraduates population in 1993 will be 
52,300 and 3,400 respectively. There are currently 12,000 
Kenyan students pursuing University courses abroad. Of these 
7,200 are in North America and 2,900 in India. Only 10 per cent 
of these students overseas receive Government Scholarships. 

The standards of University Education are good. The 
Faculty, largely from Kenya, are excellent. Most have received 
extensive training in North America and Europe and have carried 
out research in noted Universities and Research Institutions 
abroad. They continue to maintain active contacts through 
periodical exchange visits and have excellent knowledge and 
awareness of contemporary advances in Science and Technology. 

The graduates in Science, Engineering, Technology, 
Agriculture, Veterinary Scienc.es and Medicine find ready 
employ-ment generally in Government organisations and 
Universities. A small number are also employed in private 
industry as well as by private plantations and medical 
institutions. There is clearly enough talent and trained 
manpower for undertaking research, development and extension 
work in most areas. This is particularly true in agriculture, 
forestry, plant breeding, entomology, veterinary sciences, 
m2dicine, surgery and dentistry There are also very good 
departments in basic sciences such as mathematics, physics, 
chemistry, botany, zoology, microbiology and nutrition. There 
is increasing inter~st in environmental sciences and ecology. 
Knowledge and rich experience from many years of work are 
available in areas such as plant, animal and human communicable 
di5eases and their prevention and control. 

The steady investments in health service~ during 25 years 
has resulted in marked improvement of health status of the 
people. There is increased expectancy of life at birth, better 
nutritional status and a satisfactory ratio of women to men. 
The Immunisation Programme is being intensified to reduce 
incidence of measles, polio, wh~op1ng cough and tetanus and 
the aim is to cov~r 80 per cent of new born babies by 19~3. 

Sanitation and water supply have to b~ improved. Environmentdl 
pollution and food contamination lev~ls have to be reduced. 

Malaria, bilharzia and sleeping 5ickness are widespre~d 

and are causes for concern. Malaria accounts f~r 20 per cent 
of out-pdt1ent morbidity cases. There is indication of the 
increase in chloroquin resistant strains. Hookworm and tape 
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worm are also major causes of illness - impeding growth and 
development of children. Sexually transmitted diseases such 
as gonorrhea and syphilis are major causes of morbidity. 
Others which pose serious problems to mothers are chancroid and 
chlamydia infections. There is also spread of AIDS. 

The contribution of Government for ~he heolth sector is 50 
per cent of the total cost and it has been growing at the rate 
of 7 per cent. PYivate sector and NGO cont.ribution is about 42 
per cent. During the period 1989-93, while expanding the total 
health seYvices substantially, Government contribution will be 
Yeduced to 45 per cent through levy of charges as well by 
improvement in the management of of health services for 
achieving higher efficiency. Private hospitals are likely to 
increase as they are stated to be efficient and are preferYed. 
A health insurance scheme is being introuduced thrc•ugh a 
National Health Insurance Corporation. A Health Management 
Information System is being instituted to provide detailed 
district wise Survey and information as part of the drive for 
efficient management. Primary Health care with emphdsis on 
immunisation, nutrition, health education, sanitation, drinking 
water supply and community participation is being promoted. 
Preventive health care at all levels and schemes of maternal 
and child health are being expanded to ensure immunisation of 
80 per cent of all new born babies by 1993. 

A Food and Nutrition Planning Unit has been established 
for data collection and analysis of nutritional status and for 
information exchange in the Eastern and Southern African Region 
and with the rest of the World. Since iodine deficiency ha~ 

been noted, 70 per cent of salt <75,000 tonnes per annum) is 
now iodised and it is proposed to extend it to 100 per cent by 
1993. Anaemia is prevalent, especially among children, 
pregnant and lactating mothers from iron deficiency, cau~ed 

through me1l ar i al in fee ti on, . chronic haemmorrhage from hookworm 
and schistosomiasis. Preventive health care is rrecognised as 
the most cost effective system for reducing anaemia. Blindness 
from Vitami~ A"deficiency is a mdjor disability in K~nya dnd it 
is hoped to eliminate such incidence of blindness by year 2000. 

The OOJectives of health and nutrition will require l~rge 
amounts of vaccines and new drugs especially to cure drug 
resistent infections. Sanitation and hygiene will need waste 
disposal by bilogical methods. Likewise, the treatment and 
recycling of water to provide safe drinking water supplies will 
again call for a role for bio treatment. Production of drugs, 
vitamins, iodine and vaccines will improve availability and 
reduce dependence on import5. 

A large proportion of people in Kenya depend on 
!~~~i!!QD~l m~~!SiD~· There is however much skepticism on 1ts 
efficacy. There 1s renewed interest world over in such 
sy5tems. It is proposed to encourage formation of prof~~~1onal 
associations and gather information on traditional diagnostic, 
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therapeutic and rehabilitative control technologies as part of 
the programme of medical research. 

Kenya's agricutlural and industrial sectors are heavily 
dependent on imported inputs such as fuel, fertiliser and 
machinery. Foreign exchange is generated from exports of 
coffee and tea and the increases in petroleum prices affect 
balance of payments. There is a negative balance of the order 
of 75 million Kenyan Shillings in the past five years. The 
value of Kenyan Shilling has depreciated by 46 per cent during 
the period 1984-87. There is therefore urgent need to increase 
exports, obtain higher productivity, quality and volume in 
coffee and tea to remain internationally competitive. Food 
security also demands increases in agricultural production to 
meet rising demands. Exports of value added speciality crops 
such as products from medicinal plants, spices, perfunary 
essential oils will be of interest. Simultaneously reduction 
in imports through increased local production of essential 
products, preferably with low capital investment will also 
provide for better balance of payments situation. External 
debt servicing has emerged as a critical issue requiring 
special attention. 

Harambee, Kenya's unique self-help movement operating 
since independence supplements official development programmes 
through voluntary contributions in money, ~aterials and social 
services for community welfare and development. Professional 
services contributed without costs are p~rticularly important. 
The education and training of participants and local community 
leaders in the application of modern scientific biological 
methods will be highly rewarding in making programmes of 
develop-merit highly efficient and economic. 

Kenya has promoted and developed major scientifi~ agencies 
and institutions related to its economy and social needs and 
these have been nurtured further since independence. These are 
particularly noteworthy in the areas of agriculture, land and 
water resources usage, animal husbandary, forestry, wild life, 
environment, plantation crops and control of pests in plants 
and communicable diseases of animals and human population. 
There is a vast sotre of scientific knowledge accumulated by 
pain5taki~g observations and gystematic sustained 5tudy of all 
natural living re»ources of the country. V.enyan Scientists 
have gathered special perceptions of the influence of land, 
water and climate on plants, animals, insects ar.d micro
oYganisms of all types and of th~ interactions among va~ious 

living species. The comprehensions of the spYead of pests and 
p•rasites and their control by biological methods are 
particularly rich. Kenyan scientific leadership in these 



sectors in the world an~ in the Region has been widely 
recognised and applauded. Kenya's role in internatic·nal 
cooperation and specially in the Developing Countries and the 
Third World as well as in the Commonwealth is much appreciated, 
resulting in the establishment of several International, 
Regional Scientific Organisations and Instituti~ns in Nairobi. 
Scientists of Kenya have been active participants in resedrch 
in Kenya based institutions as well-as in m•ny renowned centres 
in developed cc•untries and have gathered high reputation f.-r 
their contributior1s in research in traditional basic ar.d 
applied biology. It is also remarkable to find many scientists 
from other countries working in Universities and Research 
Institutions in t<enya. Thrc.ugh Guvernment and private 
initiatives, a large numbel" from t<enya have received educc.tion 
and research training abroad. A cri~,cal mass of talent and 
rich experience in human resources in all major disciplines of 
biology is thus available with the potential to make scientific 
advances of economic and social relevance to the cc•untry and to 
the region dnd indeed to the whole developing world. There are 
however, constraints for truly achieving this potential and if 
these are minimised and positive support is provided, the 
results could be highly significant for rapid de~elopment. 

A brief outline of the exi~ting organisations and their 
programmes is given below. It must be acknowledged that within 
the time available, only limited information could be gdther~d 
on these and there are bound to be many omissions and defects 
in the true appreciation of the total scientific capdbilities 
and systems. Nevertheless a description of these institutional 
mechanisms is relevant for evolving policies ~nd me~sures 

related to furture development of biotechnology in Kenya and in 
the Region. The National Research institutions include 
Universities and Post Graduate Colleges, Kenya Agricultural 
Research Institute Ct<ARI>, Kenya Forestry Research Institute 
CKEFRI>, Kenya Industrial Research Development Institut~ 

CKIRDI>, Kenya Medical Re5earch Institute CKEMRI>, Kenya Tea 
Develoi:ment Authority <1:TDA>, National Council ~f Science and 
Technol0oy CNCST> and the Coffee Research Foundation. The 
lnternation~l Oryanisations include International Centre for 
Insect Physiology and Ecology CICIPE>, th~ Int~rndtional Centre 
for Research in Agro Forestry <ICRAF) of the Consultative group 
of International Agricultural Research Centre CCGIARC>, Africal 
Academy of Sciences, the United N~tions Environmental Progr~mme 
CUNEP> and HABITAT of United Nations. 

The largest among these is KARI, established as a s~m1 

ilutonomous Yesearch council under the Science ~< Technolc•gy A•:t, 
1979. It has responsibility for agricultural research and 
dissemination of research findings, in addition to cooperation 
with Universities and other research organisation~ ins1de and 
outside Kenya. It was pl~ced until recently in the M1n1stry of 
Agr1cutlure. The Research function~ and laboratories hitherto 
under Ministry of L1vesteicl: Develop111ent, hc.,ve nc•w bt!en merged 
with KARI, which itself has now been trdn~f~rrecJ to th~ 

Ministry of Scientific Rese~rch ~nd Technology. Lircctor, t:AF:I 
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is the Chief Executive. KARI has a Board of Management for 
po~icy matters and has members from different Ministries 
related to Agriculture and Livestock. KARI has several 
National Research Centres and Regional Stations for subjects 
such as Maize, Pasture, Plant Breeding for wheat and cereals, 
Horticulture, Potato, Land, Water and Plant Resources 
Management, Agricultural Engineering, Dry land Farming, Natural 
Fibres, Pyrethrum, Sugar, AnimaL Productivity, Veterinary 
Systems, Soil Survey, Entomology, Arid Lands and Ecology. The 
to~al staff of KARI is 6000 of which 600 are scientists and 214 
are Technical officers. About 1000 are Technical Assistants 
and Technicians. The balance 4300 are administrative an~ 

support staff. Apart from research, it provides services fc•r 
pest monitoring and control, soil analysis and scientific 
information. Under KARI, the National Veterinary Research 
Centre produces renderpest vaccine and supplies to several 
countries. KARI has linkages with international centres in 
Kenya and abroad, th~ Tea and Coffee Research Foundaticns and 
with Private Company Research. KARI conducts conferences, 
workshops and training courses and publishes a Journal. 

1-hth the transfer of KARI tc• the Ministry c•f Sc1enti fie 
Research and Technology, liaison with the Ministries of 
Agriculture, Livestock Development, Environment and Natural 
Resources, Health, Water Develo~ment, Commerce and Industry, 
Tourism and Wildlife, Energy and Regional Developme,t, 
Transport and Communications, Reclamation and Development of 
Arid and Semi Arid Areas and Wastelands is maintained through 
the Board of Manageme~t and by appointment of Research Liaison 
officers in these Ministries. The Director KARI is a Member 
of the Nati on al Council fc•r Science and Technol c•gy. 1 t 
administers 17 National Centres, 5 Regional centres and 11 sub 
centres. There are specialist National Level Committees as 
well as Re.earch Comffiittees for each Centre. There are also 
National Programme Coordinators. 

The budget allocation for KARI has not been changed after 
its transfer. Some resources are also obtained from 
International Organisations. KARI recruits Science graduates 
and they also carry out research for higher degrees of 
Universities. They tend to remain for the whole of their 
career in the National Centres and some are seconded to 
Ministries from time to time. There does not appear to be much 
new recruitment at higher levels. The total resources are 
somewhat limited and not large enough to add new laboratories 
and modern instrumentation and replace old ones regularly in a 
sign1f1cant manner. 

The 
by KARI. 

programmes rel~ted to biotechnology are being pursu~d 
T~ese include the following: 

\Jr;<'.Clnt:' Dt-velc•pment fc•r Anthr-av., P.1nderpest 

Art1f1c1al Insemination of 
fert1l1s~t10n, Embryo Transfer 
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Tissue Culture Propogation of plants such •& pyrethrum, 
horticultural crops. 

. 
Tissue Culture for Ornamental Flowers for Export 

Potato, Cassava, Sweet Potato, Micro tuber propogation and 
for virus free material 

Tissue Cul tL\re for Fruits <Peaches, 
Citrus varieties> 

Plums, Pears, Grape, 

Induced Somatic Resi~tance again~t coffee rust disease 
through callus secondary stage 

Tissue Culture for high quality tea 

Micro propogation of selected sugarcane varieties 

Incorporation of streek virus resistance genotypes in 
Maize to restore resistance now decreasing 

The Ministry of Agriculture continues to b~ responsible 
for some agricultural research. The projects include soil 
science, fert i 1 i ser and pesticide residue monitoring, c rc•p 
protection from pests and Information Bank. Some institutions 
udner the Ministry are Plant Quarantime Research station and 
National Seed Quality Control Service. Other important 
Research institutions include Kenya Trypanosomasis Research 
Institute <KETRI> and the Research Institutes of Cof fe~ 
Research Foundation and Tea Research Authority. The la~t two 
are supported by Industry. 

Kenya Forestry Research Institute CKEFRI> is the maJor 
organisation with research interests in preservation of 
forests, introduction of quick growing trees, control of 
diseases in wild life. Agro forestry is a major interest for 
ensuring availability of timber, fuelwood and raw material for 
paper. 

The College of Agriculture and Veterinary ScienCR$, Kabete 
Campus of the University of Nairobi is a major institution w1tt1 
several Departments of Science, carrying out important 
research, in addition to teaching. These include Departments 
of Botany, Zoology, Biochemistry, Mathematics, Physics, 
Chemistry, Medicine and Meterology. There are several research 
projects related to Biotechnology already in progress in a 
modest way. The basic facilities are largely for teaching. 
There is no separate research grant provid~d to the Univ~r~1ty. 
rinancial $upport for establishing facilities and conducting 
research appears to be from research project grants provided by 
international agencies or unde~ bilateral agreements. Smdll 
amounts are available from KARI and Ministries of Governmunt 
and from Industry. The Vice Chancellor h~~ constituted il 

Committee of the Faculty for examining future interests in 
Biotechnology and it has recommended that a Biotechnology 
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Centre should be established in the campus with adequate 
facilities for research and development in modern biology and 
with participation of faculty of differe~t departments. The 
Report has been circulated to Government. A list of some 
projects now in progress is given below: 

Tissue Culture for flowers 

Suga.-can"' Embryogenesis 

Animal Embryo Transfer 

Anim~l Virus Molecular Biology 

Hormonal control of fertility in Sheep 

Ef feet of Sleeping Sickness, Trypana~omesis on reduction 
of spermatogenesis 

Neurophysiological 
and fish 

response in reproductic•n in crc•cc·di le 

Drought Monitoring 

Drug resistance in Schistosomasis 

Natural Pesticides from Neem and other t~opical plants 

Monoc l C•nal 
infections 

Antibodies in Trypanosoma and Tsetse- ( 1 y 

The Faculty maintans high standards in teaching and resec.rch 
and has excellent linkages with Kenyan Research Council~ and 
with International Rese~rch Centres in the Region. Faculty 
have worked abroad. There are also many visiting Scienti~ts. 
The instrument facilities however are not modern or adequate to 
meet the needs of modern molecular biology, immunology dnd 
genetic engineering. These have to be augumentEi. 

~9~t!20 YDiY~~~i!~ at Nakuru Njoro 230 km north we~t of 
Nairobi was constituted in 1987 from a College which developed 
from 1':155 in the drea of Agriculture. The Un1vtu•,;,1\;y h...1~ 

expanded rapidly and the academic staff number 310. It i~ 

planned to increase the staff to 500 and students population to 
5000 by 1991. The University ha~ departments in humanities and 
sciences including physical and biological science~ dnd 
provides undergraduate and post grilduate courses and r~s~arct1 

facilities. Be1ng a relatively new Un1vers1ty, with l~rg~ 

expansion, the facilities are modern. There is emphasis c.n 
research 1#ith a Deputy Vice Chancellor in charge of prc•grarrurot.>~ 

of research c.nd e:-:tensior1. There i~ a goc0d ~c·mputL-r CL·ntrc. 
There are departments of Agricultural Engineering and 
Agricultural Economics. Research projects have to be funded 
largely by external grants from Internation~l Agencies dnd 
National M1n1stries and Research Councils. H~r~ again the 
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extent of suppc•rt is still modest. The lc•cation of the 
University offers opportunities for research in grass lands, 
horticulture, fisheries. Some of the research projects now in 
progress in subjects related to Biotechnology are ment1c•ned 
below: 

Potdto and other veQetable micro tuber 
operation with Cornell University 

Sorghum varietal improvement 

Oilseeds research <Sunflower, Ses~ffie, cotton5eed) 

Millets imprc•vement by chlc•rc•plc.st studies 

Fisheries development in Lakes 

The University is recruitinq new staff. Support for 
research is being provided from organisation 5uch as US AID, 
IDRC, Canada, UNDP, Rockefeller Foundation and the Government 
of Kenya. The University has 1000 acres of land for resear~h 

and a further 3000 acres of Commercial farms a3 well as anim~ls 
for meat and dairy production. There is clear interest in 
develop-ment and application of b_iotechnc•logy. 

In~ l~i~~n~ii2n21 ~~ni~~ 2i lD~~fi tbL~i2!2YL ~nQ s~~l9YL 
CICIPE> is now in a new large campus, with new buildings and 
facilities for advanced biological research. It has excellent 
core st3ff recruited internationally and it i~ b~1ng developed 
under the dynami~ leadership of Professor Thomas R.Odhiambo. 
It is 1·eceiving large support from a number of UN agcncie~, 

Foundations, Aid Programmes of seve~al countries in Western 
Europe and North America, Development Ban~s and Finance Bodi~~ 
and fro111 Irodu~t.fy .:.nc.I Gc·vernmt:.-nt in 1:c:ny.:i. Its cc•rt- rt.-s'"'.:,rch 
programmes include crop pe$ts, livestock ticks, med1c~l 

vectors and tsets~ and their control. Th~re are r~search 

support unit~ for Ch~mistry ~nd B~ocheffi!~try, Cell B1ol0gy, 
Sensory Physiology and 8iomathematics d~ w~ll a~ for 
international cooperation network and social ~Llence inlcrfJ~c 

for integrated pest control. Th~ Centre is clearly emerging as 
an intel"nationc.l c£:ntl'"£? in m<~•dt::rn biolo<Jy rel.;.\l~d t . .:. p~'i:.t 

control in trc•p1c~d c.:1L.1ntries .. ind p ... rt1c.ul.:.1rly in the ldr i.::dn 
Region. Tht?ft:: o.1rt.' o:.•;1t::ntist~ alrL-.. \d:f <~..srryin~1 •.Jut rl;!~c.:.:Mcll i11 
molecular and cell biolc•gy and genetic engineering. 

The Centre is unique in C•Ar1b1ning E-:>:CE:llent l;nowled>:JI;! ._.r 
developmental biology of insects and their inter-action with 
plants, crops and micro organi~ms with modtrn biology dt 
molecular cellular level. These studies are related to 
ecology. There is e:r.cell~nt P•-•ttnt1 • .d for cJL'vcl·~·pmt:nt C•f 

biotechnology with emph~sis on control of d1sea$es of pl~nts 

and an1mds. Tha Centre i5 well equipped to organ1s~ workshops 
with int er nc.-\ t 1 on.:.• l f ... cul t y and l '-• ·= C•r1<.h.1c t rn .. "' J•:•r con f l::."r enc es.. 
The Governing Council has Mem~~r~ from th~ Afr1cdn Reg!on d~ 

well as from countries out5ide Africa. Slud1e~ "re 1n pr0yres~ 



on pl ant r es1 stance, biol c•gi cal control, pl ant var i et el 
improvement, interventieons in insect developmec-nt stages, 
effects C•f inter creopping, natural enemies eof animal disease 
insects and overall ecology. There are high quality 
publicatieons and rigorous reviews of research projects. There 
are field stations in Kenya, Phillipines, Somalia and Zambia. 

The ~!!:.!.£2n ~£2g~!!!~ Qf §£!.~n£!!~, . of which Prc•fessc•r 
Odhiambo is President, is lc•cated in JCIPE Campus and is 
evolving as an institution for international cooperation and 
development c·f science i ri Africa. It is evc•l vi ng majc•r 
Information Banks ~ith Computer facilities and is esttlblishing 
linkages with major Scientific Academies and Societies and 
International Council of Scienti fie Union CICSU) and 
International Scientific Unions. There are C•ther Institutic•ns 
which are in a position to condu•:t research and support and 
coordinate research in biotechnology include KEMRI, UNEP, 
HABITAT, ICRAF and ILARD and Industry Research Centres. 

The ~!.n!.§i~~ Qf ~~~~2~£tl §£!.~n£~ ~ng I~£bn2l2gy of Kenya 
is evolving as a Central Geovernment Agency to coordinate and 
support research and transfer of technology. It has identified 
six major thrust areas for development and thes~ are Forestry, 
Fisheries, Agriculture, Anim~l Disease Control, Industrial 
Development and Medic~l Research for Human Health. Leong term 
planning is carried out by the ~~!i2n2! ~Q~Q£i! 2! §£i~n£~ ~ng 
I~£bn2!29~ <NCST), which is placed in this Ministry. NCST has 
established the l<enya Scientific Information, Documentation and 
Communication Centre CKENSIOC) to develop information services 
for elaboration and implementation of national S&T plans. 
NCST has specialist Committees and Research Cc•mmittees. It is 
expected that the Ministry will also, in future, provice large 
support for research projects in Universities, Research 
Institutions of Governaent and Industry and coordinate 
international cooperation. It has already taken init1atives to 
identify programmes in biotechnology. 

Realising the potential of biotechnology for socio
economic development of Kenya, a number of initiatives have 
been recently taken to identify area~ and objectives 
specifically of value to Kenya and to explore strategies for 
pursuit of research and application in such areas. The NCST 
has prepared a Repo~t on the subject in 1~8~ and has presented 
it to the Government. The following Workshops have been held: 

Jan 1'98'9 

May ~4-:26, 

1989 

Biotechnology in Agricultural 
organised by KARI at the National 
Research Centre, Molo and the 
Horticultural Research Centre, Thika 

R~secirch 

Pyrethrum 
National 

Plant Biotechnology Workshop: Pr~~cnt and 
future biotechnology research ~nd application~ 
for Kenya organ~sed by KARI <tor progrclmme 
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Feb 25 
Mar 3, 
19·:;0 

please see Annexure-111) 

Natic•nal Cc•nference a:•n Plant and Animal 
Sic•techgnc•logy C•rganised by KARI at N.:si ,·.:..bi 
(For Pre.gramme please see Annexure IV) 

Reports of these are not yet available. They provid~ a 
broad overview of the areas of potential interest. A Report 
entitled "The Pc•tentiality c•f Biotechnc•lC•9Y Research and 
Development in East African Universities and Institut1ons in 
Burundi, Kenya, Rivanda, Tanzania and Uganda is being finalised 
by Dr. Norah K. Olembo of the Department of Biochemistry, 
University of Nairobi,P 0 Box 30197, Nairobi. Dr. J. Sunders 
of the Department of Bio:ogy and Society, Faculty of Biology, 
Free University, de Boebalc•an 108'9, 1081 HV Amsterdam <Tel 20-
5485708) has visited Kenya tor discussions on areas c•f 
biotechnology with Ministries of Government and the University 
of Nairobi. She al so arranged fc•r a team of two colleagues, 
Miss Helena Sarink and Mr. Hans Langeveld to visit Kenya in 
November-December 1989 to make field surveys and have 
discussions with Research Institutions in different parts of 
Kenya with the assistance of Dr. Calestous Juma, Director, 
African Centre for Technology Studies to outline networking of 
biotechnology groups in Kenya. - Dr. Juma has earlier puhlished 
a book c•n Biotechnology in Kenya and Africa but a copy could 
not be obtained. The two Dutch colleagues of Dr. J. Sunders 
had discussions with Dr. S. Varadarajan in Nairobi but a 
meeting with Dr. C. Juma could not take place. These 
discussions and reports will be informati"e an.j usetul in 
future planning of biotechnology in Kenya and the Region. 

Kenya's economic and social development plans and 
objectives cl~~rly provide extraordinary opportunit1~s for 
significant contributions through research and application of 
biotechnology. The economy is largely dependent on 
agriculture, food production, fodder, meat, dairy products, 
tea, coffee, oil~eeds, fish, pyrethrum, medicinal and aromatic 
plant~, fuel wood for energy, commercial forestry for timb~r 
and paper pulp, cotton and natural fibres, sugar and industrial 
development based on processing of agricultural products, meat, 
fish and milk. Kenya could be regarded as a Biotechnology 
country. It has, fortunately an excellent base in education, 
research and international cooperation in bio-sciences. 
Therefore, the needs for biotechnology are clear and e~pert 

hum~n r~source~ f~r its development are dVailable. The 
following areas are particularly recommended for active 
pursuit: 

v~r1etdl improvement in mdize, wheat, sorghum, m1ll~ts for 
drought and pe~t resistance 
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Tissue culture propogation in vegetables, fruits, flowers 

Micro tubers in potato, cessava, sweet potato 

New high quality tea and coffee varieties d~velc•pment ft.:·r 
export 

Introduction of Rubber, Oil Palms,· Cashew, Cardam..:in, 
Cloves, Pepper, Ginger and Spices by tissue culture and 
genetic engineering 

Mushroom cultivatic•n, Cheese production 

Fodder species with drought and salinity resistance 

Mulburry cultivation and Silk production 

Sugdrcane improvements for higher sugar content 

Quick grc•wing tree plantations for 
culture 

Bambc•o cultivation with tis.sue culture 

timber by tissue 

Paper pulp yeilding varieties for commercial forestry 

Fuel WOC•d from quick growth species of eucalyptis, 
causirina 

Essential oil plants for perfunery for export 

Speical plants for providing natural pesticides, medicinal 
products CNeem, Pyrethrum, Diascora, Artimessia> 

Biological Nitrogen Fixation to substitute imports of 
chemical fertilisers 

In vitro fertilisation and embryo transfer to effect herd 
improvements for meat and dairy products 

Animal vaccines 

Animal disease Diagnostics with Monoclonal Antibiotics 

Fish farming, aqua-culture 

Oilseeds development <Sunflower, Sesame, Safflower, 
Nigerseed) to provide oils and by product oilcake~ for 
animal feed 
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Diagnostic Devices for communicable diseases 

Human Vaccines Development 

Cult i vat i c•n cf Seaweads fo!" i c•dine e:xtr act ion 

Research in parasitic diseases and their control 

Biological Methods of Control of Malaria and Parasites 
CBacillus thuringenesisl 

Local prc•duc:tic•n of Antib1.:.t1cs by fermentatic•n 

Identification of plants for arid, semi arid areas and 
wastelands to retain soils and halt desertification 

Drought resistant grasses, shrubs 

Biological oxidation with specified organisms for 
water treatment 

et fluent 

Human waste treatment to produce biogas and bio-fertiliser 
for achi~~ing better sanitation and hygiene 

Regeneration of forests with tissue culture propogation 

Municipal waste treatment by biological methods 

Recycling of water from human settlements, industry 

Wildlife disease control 

Production of animal feeds and raw materials for 
zero grazing and stall feeding <Treated by products of 
agriculture and food, fish meal, meat industry by 
products, wheat bran, rice bran, oilcakes, forest 
oilseeds, enzyme and microbial treatment of straw to 
increase digestibility and food value) 

Energy plantations for Rural Energy 

Pollution Control in lakes, reservoirs, mining sites 

Agro waste conversion to fertilisers 

Silk production, introduction of mulberry 

En~ymes for deharr1ng of skins 
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Enzymes fc·r Leather p<c•duc t l c•n 

Ferment at l c•n Industry fc•r efficient .prc•duct i C•n of al cc•hc•l 
and other chemicals from molasses 

Microbial Technology Industries for Antibiotics, V1tam1n 
C, speciality chemicals 

Fermented dair)· prc•ducts <cheese, yoghurt) 

Gluc~·st:, fl"uct'-•Se syrup from sugar, starch 

Starch from tubers, corn 

Modified ~tarches 

Iodine fr om s~a •.Jeeds 

Alginates, gelling agents from algae 

Caffeine fr0m agro waste material 

Ri·:~ bran oil e;;trection uith stabilisation of en::yme 

High quality wines, liquers from grape5, fruits, for export 

Vitamin A production from lemongrass oil 

High quality biological products from abbatoir <Heparin, 
enzymes for cheese production, Dreid blooo, off.:.l fc·r 
animal feeds) 

Mi~robial Nitrogen Fixation Organised culture production 
by fermentation 

Treatment of Distillery waste to produce b1oga~ and 
fertiliser 

Monoclonal Antibody Diagnostics 

Vitamin C production 

Neem EY.tracts for Pesticides 

rn view of the intere~ts in biotechnology, pervading many 
scientific disciplines and application are~~. 1t is nec~ssary 
to evolve a Centrai high level body to organise and coordinate 
research, development and application in a rapid and efficient 
manner. It i5 sugge5ted ~hat a National Commis~1on ar Badrd on 
81otech~ol0gy be est~blished, w1lh Membership at high level of 
interested agencie~ and Ministries. The Commission should be 
provided with resources ~nd powers and work ~~ ~ ~em1 



autc•nomous bc•dy. It wi 11 have the fc•l l C•wi ng tune t l c0ns tc• 
ensure quick development of infrastructure facilities and human 
resources and for promoting application. 

i> Long term and short term plans and identification of 
opportunities in all sectors 

ii) Training by provision of support to Universities, 
research institutions, industry 

iii) Funding of research, development and demonstration 

iv) Establishment of National Microbial, germ plasson plant 
and animal species collections 

v) lnformatic•n Bank 

vi) Regulation for Safety in Genetic Engineering and 

release of products 

vii> Large scale pilot demonstrations 

viii) Inter-natic•nal Cooperation 

ix) Inter institutional Coordination, Monitoring 

x) Creation of Risk Investment Ventures with partiul 
funding in such companies 

xi) Promotion of companies for certifi~d seed, microbial 
cultures for- biological nitrogen fixation, production 
of tissue culture plants , micro tubers 

xii> Intellectual 
Technologies, 
national use. 

Property Rights 
High yielding seeds, 

Purchase 
cultures 

C•f 
f ij( 

xiiii) Recommendations for fiscal incentives, customs tariffs 
for investments, import of equipment 

xiv) Special Awards for- Achievements 

xv) Approvals for services of iner,ational consultants 

xvi> 

xvii) 

Support foY 
inter nation al 
organisation of 

Scientist~ 

workshops, 
such mPetings 

for p.rt1cipation 
conferences and 
in l<enya 

Innovative Schemes and Support 
biotechnology based schemes 

for rur-al ar .... a 

xviii) Support for- engineering, proJ~ct consultancy compani~s 
to prepare feasibility and pr-oject repor-ts and for 
detailed engineering 
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xix) Prepardtion of quarterly reports tc• Gc•vernment and tht: 
public on the international and national devel0pments 
and opportunities in biotechnology 

xx) Dissemination of 
radio, television, 

In fc•r mat ion thr c•uoh 
films, lectures 

xxi) ldenti ficatic•n of gaps in trained hu111an resc1ur 0:es dnd 

effect remedies 

xxiil Early identification 
facilities, products, 
for modernisation 

of emerging obsolescence in 
services and initiate mea~ures 

xxiiiJ Take all other needed steps in policy and institution 
building to evolve Kenya as a major biotechnology 
•:C•Lmtry in econc•mic and scrcial de>1elc•pment and tc· meet 
National Plan Objectives efficiently and with spe~d. 

It is essential that such a Cc•mmissic•n is headed by a very 
Senior Member of Government. The Commission can function 
through Executive Committees for- (a) Research, Devel c•pment and 
Demonstration, (b) Infyastructure, (c) Technology Appli•:ation 
and Cd) Policy Formulations. Biotechnology is knowledge 
intensive and can alsc• generate employment on a large scale in 
rural areas. Investments in a timely manner with critical 
sizes can result in high benefits. There are large 
possibilities for conservation of natural resources and foY 
export of products, in addition to incyeasing food and 
nutrition security, human and animal health. The Reports of 
the Commission should be widely cYiculated and Yeceive high 
level res~onse for action in Government and Industry as well as 
in the local bodie~ and Communities. 

Biotechnology developments are very ~ide in the world and 
international cooperation is highly desirable. Keny~ is highly 
suitable for the establishment of a.Reg1on~l Network Centre. 
UNIDO may consider the promotion of such a Centre with th~ 

cooperation of Governemtn of Kenya and Gcvernments of Countries 
of the Region. The Centre can be linked to the netwoYk of 
ICGE& and have roles fur information, scienti•ts exchange, 
training and for promoting Regic·nal Research Pr'ojects and 
demonstration projects. A small office ca~ be located in 
Nairobi within the campus of an Institutic·n which has 
facilities for Library, Computers, Telecommunications, stor~ge 

of special biochemicals or banks of micro orgenisms culture and 
germ plasm collections. The Centre should have a high level 
executive Council and Scientific Advisory Committee. 
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It 1s a pleasure to acknowledge the ass1~tance re~~1ved 

from a large number of officials and scientists during tht! 
visit. My than~s are due to Dr. K. Venkataraman 0f UNlUO, 
Vienna and Mr. A. Pagani of SIDFA, UNDP office, Nairobi and hi~ 
colleagues. I am grateful to Professor A. Muta~i, Permanent 
Secretary, Ministry of Reclamation and. Develc0pment c.f Arid, 
Semi Arid Areas and Wastelands. I am happy to rec~rd my 
appreciation c.f the helpful infc•rmation and of discussions with 
Heads and staff of Research Institutes, offic1~ls of 
Government, Faculty C•f Unive<sities and senior Memt.ers 0:.f 
HABITAT, UNEP and ICIPE and for the assistance received from 
all c·f them. 

******'*'***** 
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Biotechnolnoy Revolution and the Third World. Challenges 
and Opt1°:.n~. By V.R. Panchamukhi, F:esearch and 
Information System for the Non Aligned and other 
Developing Countries, 40-B, Lodhi Estate. New Delhi -
110 003 COctober 1988) 

Biotechnology Revolution and the Third World. An 
annotated bibliography by V.R. Panchamukhi, RIS for 
the Non Aligned and other Developing Countries, Neu 
De- l hi ! Ju 1 '/ 1 ·399) 

Development Plan 1989-1993, Republic of Kenya, Printed by 
the Government Press, Nairobi 

World Development Report 1989, World Bank, June 1989. 

Biotechnologies and Development by Albert Sasson, UNESCO, 
Pari~ and Technical Centre for Agricultural and i;::ural 
Cooperation, De Rietkampen, Galvanistraata, 
6176, AE Ede, Natherlands 

ICIPE, Si~teenth Annual Report 1988, ICIPE, PO Bo~ 30772, 
Nairobi 

Egert0n University Catalogue 1989/1990, 
t-J jor•:•, l<enya 

P O Be•:-; 536, 

f-'lcint Bic•tt·(IH'1•:•logy fc•r Developing Countries. Prc•ceedin9s 
of th~ CTA/FAO Symposium, Luxemburg 26-30 Junu 1983 
by H I'. Sr1vatsava, Dept. ctf Bic•technolc•gy~ Gc•vernment 
of India, Block 2, CGO Complex, New Delhi - 110 003 

Capability Building for 
Developing Countries 
UNIOO Consultant, UNIDO, 

Di0science-based Industry by 
A Report by R.A. Zilinskas, 
Vienna 

* iH!· IH! * * * * IHH•: 

.-;. .. , 



(., 

l\ll!':l~l"}{\' ot' Rt'.CLA~l.\.I:\.:., ANI> Ut:\·1l.Ol'!\1E~·1 or ,•.l.tll, 

1clc·ir.:n.: -onL•''D>". ?'~uut>1 
Tclc;>honc: Nalfotli )l~lO 

Wbo D 1c(d!111& r!ci&>t quo>t< 

llcf. No. -~~Q~~-~~ .... P./.~J ( ·lG) 

aad Ila• ...•......•.•............. 

SL\ll-A.Rlli ~iU:.A:> Al'll \l' A~ l"t::LAl"US 

Dr- ~ntunia p3~an1, 
Senior Industrial Development 

l'['."Y!dTI\ 1!'.'.lrl•~~:.1:1:'.:.1 

co~~1uu:!':n: n :.:11;1. 

I 1.-..IL\~.thEL: ,\ \T :..:t 'I 
P.O. U..ix :iu:.;1. 

NA.ll\.Olll 

• S'.I 
.. l , 

Field Advisor, 
UiH DO, Kenya, 
Kenyatta International Confercnc~ Centre~ 

P.O. Box 30218, 
NAIROBI .. 

Dear 

IEOTECUi~Oi..OG'i RESEARCH FOR KENYA 

During discussions in my office with Dr. J. Bunders 
of the F~ec University in Amsterdam, it was agreed that my 
Ministry coulJ contact you for assistance in the ar~a 
of research ~n biotechnology. The·id0a had been mooted 
to Dr. Bunders by Dr. G. Tzotzos of UNlDO. · 

As you might be aware, we in Kenya are very much int:<~r1's~ed 
in using biotechnology for the improvement of our agricultura: 
production in Arid and Semi-Arid lands (ASAL). Amo~g the 
other fields we are thinking of is the use of diagnostics 
for cattle and crop diseases as well as improved aGro-forcstr~ 
methods. 

We. know that UNIDO has tne capability and possibility to 
help us in itl<:ntification of the most relevant target~• 
in those fields of research. We would therefore like to 
lllake a rtc>que:;t for assistance in this area of our W('J'k 

in ASAL. 

We look forward to your response to triis and possibld fu~ther 
discussions on the subject. 

Yours 
·~ 

PROF. KAREGA MUTAHI 
PERMANENT SECRETARY 

KM/jao 

.. 
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Nov. 1989 

Sunday 19 

Q! .S. VARADARAJAN 

Visit to Kenya 

Arrival in Nairobi at 23.00 Hrs. 

Met at airport by Dr.A.Ramachandran 
Executive Director, HABITAT 
Stay at Norfolk Hotel 

Monday 20 am Mr A. Pagani, SIDFA 
UNDP office 

pm Ministry of Reclamation and 
Development of Arid, Semi Arid 
areas and Wastelands 

Prof. Karega Mutahi 
Permanent Secretary 
Mr. J.S. Omambic, Dy. Secretary 
Mr. M.A. Obudo, Dy. Secretary 

Tuesday 21 am Ministry of Livestock DevelopmEnt 
Mr. A. Mutai,Director 

p~ Mr. A. Pagani, UNDP 

24 floor 
t<enyatla lnte.-
nat ion al Cc·n f. 
Centre 

26th floor 
t<enyalta lnter
nat ion al Cc·n f. 
Centre 

Ki 1 i me• House 

Wed. 22 am Ministry of Agriculture Kilimo House 
Mr. D. Name, Permanent Secretary 
Dr. Mathias W. Oggema 

Research Liaison Director 
;1r. Muchiri Gichdd, Engineering 
Mr. I.R. Kiiree : Farm Planning 
Mr. G. Pgolla : Training 
Mr. Mr. M.O. Were: Crops 

11.00am Travel by Car <200 km) to Nakuru, 
Njoro 
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Thu. 

f"r i 

3.30pm Arrival Egerton University Nakuru, NJoro 

23 

24 

am 

pm 

am 

Professor Oliver S. Achwanya 
Faculty of Science 
Professor J Lugogo, Dy. Vice 
Chancellor, Research ~< Extension 

Professor Itolya, Plant Biotechnology 

MY. A. Pagani, UMDP 

International Centre for Insect 
Physiology and 

Dr. N. N. Hossanga 

Meeting with GYOUp fyom Netherlands 
<students of Dr. J. Sunders) 

Miss Helen Sar ink 
Mr. Huib de vriend 

of the Departmen~ of Biology and Society, 
Faculty of Biology, Free University, 
de Boelclaan 1087 
1081, H.V. Amsterdam 

pm High Commission of India 
Mr P.P.D'Souza, High Commissioner 

Sat. 25 am Visit to Nairobi National Park 

pm Mr. Nelson $. Mecrani 
Director of Policy Development ~ External 
Relations and Special Representative of 
the Executive Director for Inter Organisa-

tional Affairs 
United Nations Environmental Programme, Paris 

Mon. 27 am& University of Nairobi 
pm College of Agriculture and 

VeteYinary Sciences 

Prof. Mukunya, Director of 
Campus 

Dr. Mrs. Noroh Olembo 

Dr. Norah K. Olembo <Biotechnology) 
Profes&or Weenidi <Zoology) 

Chirom Campus 
outside Nairobi 

Profv&sor Kuman1 Wa1thaka CHurLiculture) 
Dr. Andrew E. Okerjo <Meterology) 

~, .... 



Dr. J.O. Midiwo <Chemistry) 
Professor Richard <Botony,> 
Professor B. Bhat 
Professor West <Mathematics) 
Dr. J.O. Makowic <~atural Products> 

Professor Kimolthi CParasitolozy) 
Professor Kamaale <Medical Results Communicate 

Diseases) 
Professc•r 
Professor 
Professor 
Professor 

Karu 
Mahooti 
Mohanty 

KaYanja 

<Virology - Ecology) 
Fresh Water Ecology 
Insect Physiology 
Cell Biology - Fertility 

Regulator in Fish 

pm Dr. A Ramachandran 
Executive Director, HABITAT 

Tues. 28 am MY. A. Pagani 

am& International Ceotre for Insect Physiology 
pm and Econoly 

Wed. 2':1 am 

Prof. Thomas R. Odiambo, Director 
Dr. N N Massamba <Genetic Engineering) 
DY. W.A. Otiens 
DY. E. Osir CMoleculer Biochemistry) 
Dr. G.P. Kaaya <Biological Control) 
Dr. L.H. Ctiens, Tgestes Research 

Professor rhomas Odiambo Director 
DY. Paul H. Copstic, Dy. DiYector 
Dr. Ne Ngangu Massambe <Genetic Energee) 
Miss Rose·A.N. Washika 

<Principal Communication of fices> 

Ministry of ReseaYch, Science & 
Technology 

Mr. S.N. Arasa, P~ranent Secreldry 

Mr. A.R. Gachuhi: Deputy Director 
<Kenya Industrial Research and 
Development Institute) 

Or. J.K. Wanjama, Asst. Director 
(£h otechnol ogy 

Utalli House-

Dr. Ms. Rista Odingo, Research Officer 
(Biotechnology & Veterinary Sciences) 

Mr. S.M. Muthoka, Sr. Research Officer 
<Arid Lands and Agriculture 

3 



pm 

Thurs. 30 am 

pm 

Natic•nal Cc1uncil fo~ Science and T~chnolc•gy 
Dr. 8.N. MaJlSU Utctl 11 

Discussions c c0nt i nued 

Ministry of Reclamation and Development l<enyatla 
of Ar1d, Semi Arid, Al'eas _and Wastelands Internatic•nal 

Cc•n fer ence 
Mr. J.S. Omambic, Dy. Secretary 
Mr. M.A. Obudo, Dy. Secretary 

Kenya Agrigulctural ~esearch Institute 
Dr. A. Mairu 

Centre 

1-~enya Hc•use 

Fri 1 Dec. am Mr. S. Ramakrishnan 
Senior Adviser, Ministry c•f Finance 
Office of Vice President of Kenya 

pm Attend Reception hc•sted by High· 
Commissioner of India 

Mr. P.P. D'Souza 

Departure for Delhi via Beombay 

Sat. 2 Dec. pm Arrival Delhi 

.... ******* 

4 
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