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Ethiopia is a country with a long cultural history and a recc·rd of 

many technological achievements in the past. However, during the past few 

hWldred years the country has seen a decline in the application of 

technology, and is presently struggling to solve its myric-d problems m 

l.Jllllediate fcxxi and health needs, and to develop its industry and econany. 

In order to achieve these purposes, the country urgently needs to upg!'"ade 

its technological capability, especially in the areas of agriculture, 

health and industry. There is increasing awareness of these needs in 

Ethiopia as witnessed, for example, fran issues raised in che First 

National Conference on Science and Technolcgy Policy of the People's 

Demx:ratic Republic of Ethiopia (NACOSTEP I), held in June 1988. Together 

with this awareness is the increasing realization of the major constraints 

of the science and technology system in Ethiopia. Chief aroor.g these are 

insufficient scientific manpower, lack uf resources for research and 

developnent, lack of well-defined policy and priorities in science and 

technology, ar.d isolation of the producers fran the users of technology. 

Food and agriculture constitute the area of highest critical 

rnnr""'!'11 f,-,r Ft'hinni::>. Thi:> land rirea snitable for rainfed cultivation is 

estimated as less than a quarter of the total, the rest being too arid, 01 

consisting of terrain of too high an altitude, having too steep slopes or 

too badly eroded. Traditional roodes of agricultural production could no 

longer serve the needs for subsistence of a rapidly growing population 

( 2. 9% per year) . ww productivity is canpounded by excessive pre-and 

post-harvest crop losses, estimated at 30-40% of the total yield. There 

are therefore urgent needs to increase productivity through use of improved 

genetic stocks and management practices. However, with over-exploitation 

of land increasing use of only a few superior crop varieties arise the 

potential probl~ of genetic erosion, the loss of valuable indigenous 

genetic materials. Ethiopia needs to deal with these various problems 

through many specific measures, ut::..lizing both science and technology and 

other approaches. Biotechnology, being concerned with production of 

plants, animals and their products through science-based principles, can 

clearly be a major tool m solving these problems. However, before the 
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country is able to use biotechnology effectively to solve its problems in 

food and agriculture production, it needs to strengthen greatly its 

~r base and technical infrastructure, both at the research and 

develoµnent end to produce and adc.pt new knowledge, and the extension end 

to transfer the new knowledge to the farmers and other potential users of 

the technology. 

1'Bjor health probl~ in Ethiopia need to be seen in the ccnte>.'t 

of ~ young population ['""'Jfile, with a quarter under five years of age, and 

of poor nutritional and general socio-ecol1C1'lic status of a major portion of 

the population. Against this background, problems of infectious diseases 

assume great importance, ranging fran malaria, schistosatU.asis, 

onchocerciasis to gastro-intestinal infections. An infant rrortality rate 

of 142/1000 and a life expectancy at birth of only 47 years underline the 

importance of health problems in Ethiopia. In dealing with these 

problems, the cotmtry needs to upgrade its primary health care system, and 

also needs to acquire and use new technologies for diagnosis, production of 

vaccines and drugs, and preventive measures such as destruction of pathogen 

va.rt-'"'!"C" Sin'"" !T\i'\OY of thf>sl') technoloqies fall 

biotechnology, Ethiopia therefore needs to upgrade 

capa}:lility in the health-related areas. 

into the realm of 

its b1otechnolog1cai 

Although the industrial sector presently accounts for only a small 

portion of GDP (11%) and w::>rkforce (0.7%) in Ethiopia at present, this 

needs to be developed in order to provide linkage with the agricultural 

sector, and to save f o .• :eign currency used for import of necessary 

industrial products. Biotechnology can play a key role in fc::xxi and 

beverage, leather gc::xxis and textile industries, arrong oth~r examples. It 

can also play a key role in the energy sector, especially at the rural 

level where, for example, biogas production is a potentially ll1\portant 

source of household energy. Finally, biotechnology can also play an 

important role in protection o~ the environment in Ethiopia. Efforts at 

increasing forest area, presently estimated as only 3% of the country, 

require large scale propagation of trees, which can be achieved through the 

help of tissue culture. Pollution fran household and industrial waste can 
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be treated through biotechnological processes. These and other uses for 

bioteclmol03Y can meet many needs in the important sectors of the Ethiopian 

econany. The country, in turn, needs to develop capabilities in the 

va:-1ous areas of biotechnology. Fortunately, these various areas share 

camon themes and ccmron principles, so that Etlu.opia can gain strength rn 

the \·ar1ous areas rapidly once it has developed the basic capabilities 

comron to all areas. 

2. Ctirrent Institutions 
Institutions doing R&D or technical service ~ct1vit1es are placed 

u.'1der three categories of structures: 

1) sectoral ministries and other state organs 

2) the higher education institutions 

J} administratively independent scientific establishments 

Inst1tut1ons doing work relevant to bioteclmology are listed below 

Sectoral minif?trj.~ -~· .Q_t.hgr __ f?~t~ organs 

a) Ml.ms try of Agriculture 

Forestry Research Centre 

~.;~.-...:i nt- i 1 i ::at ion Research Centres 

- Soil Conservation Research Centre 

- National Veterinary Institute 

- Artificial Insemination Centre 

b) Ml.nistry of Health 

- National Health Research Institute 

- Ethiopian Nutrition Institute 

- Techno-centre (medical equipnent maintenanc~ and repair) 

c) Ethiopian science and Technology Cam\lssion 

- National science and Technology Inf ormat1on 

and Documentation Centre 

- National Scientific F.qul.pnent Centre 

'lbe higher ~tt<Xl_j.nstit:llti~ 

a) Addis Ababa University 

- Department of Biology 

- Department of Chemistry 
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Institute of Pathobiology 

- National Herbarium 

b) Alemaya University of Agriculture 

- Debre Zeit Agricultural Experiment Centre 

c) Asmara University 

Institute of Appropriate Tectuiolcgy 

- Marine Biology and Fisheries R&D Progranme 

- Arid Zone Agriculture R&D Progranme 

~trcl_t;:ively ~_t_ Scj.~~if ic__F§tabl~~ 

- Institute of Agricultural Research, (IAR, with 11 zonal 

research centres and 5 sub-centres) 

- Plant Genetic Resources Center (administratively supported 

by IAR) 

- Armauer Hansen Research Institute 

- All African Leprosy Research and Rehabilif ation Centre 

(ALERT) 

International Livestock Centre for Africa (ILCA) 

- Scientific Phytopatholog1cal Laboratory at Ambo 

(administratively supported by ESTC) 

With sane exceptions, the institutions are generally still weak in 

terms of qualified manpower, equipnent, budget and infrastructural support. 

Furthenrore, their effectiveness is hampered by structural and 

organizationalconstraints. The institutions under sectoral ministries, for 

example, are placed at "excessively subordinate" level where they are 

unable to operate effectively. There is furthernore no mechanusm for 

linkage and co-ordination of research activities at various institutions, 

and no effective overall policy at the national lev~l to guide them. 

Of the total R&D expenditure of $ 104 million during the period of 

1974 - 1984 food and agriculture had by far the largest sti.are (56%), 

followed by natural resources ( 23%) health ( 8%) and industry ( 6%). Due to 

the government's present aim of self-sufficiency m food product1on, the 
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R&D budget for agriculture has been recently increased substantially to 

arout $ 30 million per year. Table 1 gives the budget figures to various 

agricultural research institntion canpiled by the Institute of Agricultural 

Research 

Tab_l.~_ l, 

FuOO:ing to agricult1Jral R&D __ institutj.onsl J9~61£J7 

Organization Source of fund (jn' 000 Birr, awrox, 2.1 Birr = $1) 

~ Foreign Total 

Institute of Agricultural 22,967.7 18,813.4 51,781.l 

Research 

Plant Genetic Resources 

Centre 

1,257.7 

Alemaya Univ. of Agriculture 3, 108 .4 

hidis Ababa Univ. 554.4 

Soviet Phytopathology Lab. 

Total 37,918.2 
======== 

Source : Ref. 17 

211.9 

2,749.9 

220.0 

l1000.0 

22,995.2 ======== 

1,337.6 

5,856.3 

804.4 

1,000.0 

60,913.4 ----------------

It is noteworthy that the R&!J institutions rely on funding from 

external sources as a major portion of their budget. A survey by I:STC 

indicated that during 1974-1984 about 40% of R&D eht>enditures in Ethiopia 

came from foreign sources. 'This figure reflects low input from the 

Ethiopian government rather than excessi.ve foreign assistance in R&D and 

should pranpt the goverrunent to increase this input in order to avoid 

over-reliance on foreign assistance. 

3. 0.UTent ~rk in ~sand Sta~ of _the I_~t_:i,.tutj.ons 

current work in progress in selected ma)or R&D, educational and 

service institutions will be reported in brief to give an overall status of 

biotechnology in Ethiopia. In all cases, except Alernaya University of 

Agriculture and Asmara University, the current work has been appraised from 

visits to these institutions during the mission. 
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3.1 _~qpi@_~i~-~-~lOIJY Ccmnj_§Sion 

This is the prin~ipal body concerned with fonnulation of 

national science and technology policy and ?lans as well as overall 

proootion, stim.ilation and co-ordination of s&T activities of the country. 

It consists of the National Science and TectmclOJY Council, a sub-council 

in each sector of science and technology and a pennanent secretariat. In 

addition. it has a mandate in proposition of reorganization, abolition or 

transfer to its~lf of any s&T institution in the interest of efficient 

utilization or manpower and other resources, and a mandate in co-operation 

with foreign national and international organizations hav1n3 similar 

purposes. It is in coIUlection with these mandates that the ESTC asked for 

co-operation from UNIOO with regard to developnent of biotechnology rn 

Ethiopia, and its participation in the establlstunent of a regional net\..'Ork 

for biotechnology in Africa. ESTC is already preparing a biotechnology 

developnent plan which ai.~ to create a Biotechnology Unit and the National 

Center for Biotechnology in phases. 

3. 2 Plant _genetic ~ces Centre of Ethiopia 

This Centre was estdblished in 1976 as a Semi-autonOl'OC>us 

institute adrnJ.nistratively supported by Institute of Agricultural Research. 

It coll€cts, stores and continually tests the viability of germ plasms, 

especially those native to Ethiopia which are increasingly threatPned by 

genetic erosion. It provides materials for naticnal breeding progranmcs, 

and exchanges materials with other ccunt.ries. CUrrently it has sane 50.000 

accessions from about 86 species, mainly cereals, legumes, oil crops and 

medicinal plants. The main conservation approach is ex situ, preserving 

appropriately dried seeds at 4° C or-10°C. Sane materials such as coffee, 

which carmot be preserved dried and cooled, are maintained in tield 

condition. The Centre has 6 field sites for such purpose, and for 

evaluation of preserved mate:nals. It has a testing unit where seeds are 

evaluatl:"d for diseases, a cytogeneties laboratory and is starting a small 

tissue r:ulture laboratory. It has a computerized data management system. 

The Centre has 23 scientific personnel (1 Ph.D., 7 M.Sc., 3 B.Sc. and 12 
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Diplana). It has an operating budget (1986/87) of about $ 660,000, about 

16% of which came from foreign sources, chiefly Federal Republic of 

Germany. 

:} ! 3 _ Jbleta _Jpsti tute . Qf Jlqricul tural Re5E;ru"eh 

located alx>ut 45 ~Jn. from Addis r.b.:tb.:i. the Holeta site is the 

largest of the 16 zonal research centres and sub-centres of the Institute 

of Agricultural Research. It is divided into 10 divisions. with 3 

satellite stations and occupies atout 400 hectares of land area. Thet·e are 

laboratones for plant and soil analysis, ani~l nutrition chemical 

analysis, entarology, mycology, and a mid-size library. It has plant 

breeding prograrrmes for ooth field and horticultural crcps. In crop 

breeding emphasis is put on three major areas, cereals. focd legumes and 

oil seeds. In cereals, apart from work on b:rrley and wheat, interesting 

work is in progress on cytogenetics and hybridization of teff (~l!grQ?~~s 

~~{ and ~_.,_piloSC\) , a crop uniquely known and widely used in Ethiopia. In 

oil seed crops, another unique plant nouq (niger, Guizoti,a abY$SWi~a) is 

bern9 investigated. Its seed.£ have high oil content w-.i th hi1:.h 

polyunsaturated fatty acid content. Both native teff and noug, ho\oo!ever. 

have very small seeds and low yields. They are likely to be llllProved 

substantially through appropriate biotechnological methods such as plant 

tissue culture, in which this Centre still h;:!s no capability but alffiS t~ ju 

so in the future. Th€: Centre also has an animal breed.mg progranme, with 

emphasis on crossbreeding of cattles between exotic and local stocks, and 

an animal nutrition pr~anme. 

This Centre has a total of 460 workers, about 40% of which 

are researchers ( 12 Ph. D. . 18 M.Sc. • 34 B.Sc. , 5 expatriates) . About 80% 

of the operational cost canes f ram government budget , wh1 le 

assistance is used for import of equipment and supplies. It ha..; 

from World Bank, and grants from various sources including 

Development Bank, IDRC, UNDP and SAREC. 

f0:.-eign 

a loan 

African 
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~._4_ __ fQresID__R~-~~ 

This Centre, in the Y.im.stry of Agriculture, was established 

rn 1975 with assistanc~ fran UNDP. It concentrates on identification and 

large scale establistiment of native species, chiefly pine, acacia, cypress, 

etc. The w:>rk originally put emphasis on drought-resistant species in the 

Northen1 provinces , but since 1983 also v.iorked on non-drought areas rn the 

West. Mycorrhiza inocula are used for pines. Other 1H0rk.s include study of 

multipurpose tree spec:J..~:::: ta help r.::duce soil eros101~s, produce fuel w:xxi, 

etc. It has a seed germim.tion laboratory, but still no capability for 

tissue culture. 

The Centre has serious manPQW'er problems, and presently has 

only 25 scientific 1H0rkers (3M.Sc., 7 B.Sc., 15 Dipl~). It has to rely 

on foreign assistance for much of the operation, and has 

from various agencies including UNDP, FAO, IDRC and SIDA. 

had assistance 

SIC.\ has been 

assisting this Centre for the past 25 years and has helped in n-.anpower 

training siP-~e 195~. 

3. 5 Arti,fi~!aj __ -~~t:i.911 _Centr~ 

This is mainly a service centre under the Ministry of 

Agriculture. It collects, processes and distributes semen fran exotic 

stocJr.s for large scale artificial rn.senu.nation. It h3s its own llquid 

nitr()Jen production facilities, and is relatively well equipped for routine 

\olOrk. FUture \olOrk will include embryo transfer studies in collalx>ration 

w"l.th International Livestock Centre for Africa. It is also bem·J 

designated as one of seven Regional Animal Germ Bank Centres of FAO, and 

will start 1H0rk on preservation of semen of endangered. anii1ial species, 

including marine species with assistance form \.brld Wildlife Fund. It also 

has collaoorations with Finland, and Federal Republic of Gerniany. It has 

tlO w::>rkers, nnstly at the technical and extension service level. 

3.6 National Veterinary Research Institute 

The Central Lalx>ratory locat~ rn Debre Zeit about 45 Y.m. 

fran Addis Ababa, has the Biological Prr.xluction Laooratory, the Research 
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and Diagnostic Laboratory, the F<XXi and t-Duth DisoE:ase Laborator/ and Lut> 

Biochemistry and Nutrition Laboratory. It is the national reference 

laboratory, and also e1e site for FAO Regional Of flee for Quality 1-:0ntrol 

of Anirn.?.l Vaccines. It has capacity for production of 5 viral vaccines 

( nnderpest, sheeppox. Newcastle, African horse sid:ness, foot and ~'1uth 

disease) and 6 bacterial vaccines (bovine pleuropenEU1ronia, anthrax, 

blad~leg, 3 types of pasteurellosis) against anrnul diseases. The: 

f~cilit1es include animal cell culture ro:ms, bacterial fermenters, 

freeze-drying and packagrng facilities. It does :=·:-inl':O' research .:,n .:.n 

infectious diseases and nutritional deficiency 

collaboration with the Institute of Pathobiology. 

It has ~ut 150 workers, of which 9 

survey, 

are DVM, 

some 

are 

technicians and 5 are expatriates. In addit:.on to 9overnment bud-Jet, it 

has been assisted by France since 1962. 

3.7 .~tionalHeaJ.th.Research.ln$titt:.te 

The Institute is responsibJ e for preparation of dia·JnOf"tic.s 

and vaccines for lnfectious diseases, and quality control of fcx:d, water 

and drugs. It produces rabies vaccrne (sheep brain techruque) , cholera and 

Sal.rronella vaccines, tuberculin tests, antigens, culture media and ro .. ms a 

~11 organized laboratory for AIDS test.:; {ELISA a11d Western blots}. It has 

a training prO)ranme for 80 junior technicians ( 1 yr) and ::;o .3enw!" 

technic:ians (2 yrl. The major act1vit:1es are therefore in routine serv1c2 

and training. 

3.8 Ministry of Health (Malaria and Vector-Borne Diseases Unit) 

This unit is responsible for rromtorrng of malaria and other 

vector-borne diseases situations rn Eth1opi'1, and tor appropriate cont rc~l 

mea£ures. Resistance to chloroquine and other drugs is rron1tored. 

Research is ongoing on effectiveness of lar11 vorou.s fishes in m.;squ ~ t () 

control. 
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3. 9 1ddis Aba~ _!11P..~_:i_t:L __ ~~ of Bi91_Qgy 

~L_Hi~tQJ.9CJY 

This group is 1N0rking on hiological conversion of cellulose 

concentrating on characterization of eiizymes fran Glado§fl9~~1..!I!l 

and Penic:iJ,l_:i,J..lffi spp. It also has special interests in obtair..ing 

industrial thernnphilic en...7}'ITles from hot spring sources . Another part of 

the group is w::irking on bioacti ve chemicals from nushroans. Yet another is 

v.od:in~ on upgrading of traditional fennented fcxxis such as injara (from 

teff /~_!:_t~@cij__l_\!?) , kocho ( fran ~~t~-- ___ ve11tr:i,~9-§t.Un stalk/S. 

t~~al;i,§, ~~~gcoc;~, etc. ) , dabtJ (from cereals) . It has 2 Ph.D. , lM. Sc. , 

3 Ph.D. students being trai!'led abroad, 5 M.Sc. students, 1 Diploma 

technician. The group is supp:Jrted by SAREC, IFS, Ethiopian Nutrition 

Institute and ESTC. It has linLage with Lund University (S\..leden). 

pj ____ Genet_!~ 

This group is w::irking on genetics of teff (~a~~tj~_ t~U by 

characterization of protein content and composi.tion of the seeds from 

various parts of the country. Methods range from protein and enzyme 

electrophoresis, amino acid comp:Jsition, dye binding, IR analysis to 

restriction mapping of choroplast DNA. Approximately 4,000 out of 15,000 

lines have been characterized. The group has 1 Ph.D., 1 Ph.D. student, 2 

technicians, and 1 new Ph.D. expected. It has support fran SAP.EC and IFS, 

and has linkages with Free University Brussel Belgit.Un and University of 

WUrzburg, Federal Republic of Gennany. 

cl _Pla,nt _ti$~~_ cu1t~e_ am_ physi9Jogy 

This group cooperates with the Forestry Reserch Centre in 

w::irks on mass propagation of endangered tree species through tissue culture 

of materials fran shoot tips, axillary buds or seeds. It also studies the 

physiological characteristics of young plants. The species studied so far 

are zhigba (Poqocarpus gracil~or), kosso (Hagema abyssinica), wanza 

(Cordia _ a_f r_icana) , weir a (Olea, africana) , loll ( Ekbergia ca~p.sis) and 

kererro (Aningeria adolfi-friederici). It has a tissue culture laboratory, 
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a greenhouse and an open testing site. It has flmding fran IFS. 

3_,_l,() __ ~ ~-tm.!~:j.!:L__~try-~t 

This group of natural product chemists ...ork on 

characterization of active ingredients fran marketed local plants used for 

fumigation, fragrances or medication. For example, Tavermera abyssrn1.::-~1 

used as painkiller was shown to have pterocarpans and 1soflavonoids, both 

~:nown and new. Other studies focus on natural-product-based chemical 

industries and seed.Eng chemistry. T"ne group has exce !lent chemical 

equi.pnent and a bioassay laboratory. It i.::: funded by 3A.l{}:."'C. Dr. Abegaz. 

the group leader, is the editor of internationally known Bulletin of the 

Chemical Society of Ethiopia. 

~ ,1J_ MQi_::;__~_Universi!:Yz_facµ)J.y _of ~~-me 

A graduate training programre is to start in Feb. 1990, with 

extensive co-operation fran Karolinska Institute Sweden, and financial 

assistance from SAREC. Ira the first phase, students will be admitted to 

2-year M.Sc. and longer Ph.D. programnes in biochemistry (2), physiology 

( 2) mI.crobiology ( 4 ) and pathobiolc;:>gy ( 2) . The second phase will include 

pharmacolo;JY and anatcxny. Laboratories are being constructed and adequate 

equipment is arriving. The long-term objective of this programne is to 

build biomedical science researchers and teachers in Ethiopia to a 

self-sufficient level. 

3 .12 hid.is .~ Uaj,~sity ~--.f:i!@ty of Vewi..nary ~c:ine 

This young Faculty is located at Debre Ze1t, next to the 

National Veterinary Research Intitute. It teaches 3-year diplana course, 

and 6-year D. V. M. course ( 20 students per yr l . Students do research m 

the last year on anlJl\al health and reproduction nostly in field condition. 

Some research ls done in co-operation with the Institute of Pathobiology, 

nnstly on parasitic diseases. A staff member lS doing research on 

post-partum horn-one levels in cows with IAEA assistance. It has assistance 

ln teaching fran World Bank, Br1t1sh Council and other ~..ources. 
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3.13 . M~FL~~i,ty _qf_/Qrj,ajttge 

Created in 1953 as a College of Agriculture, this institution 

was part of the Mdl.s Ababa University l.Ultil 1985 when i~ was made an 

independent l.Ulivers1ty. It h3s substations at various locations. It has 

done e.'ttensive work on cereals and legmES (durun wheat, teff and p.ils~s), 

including pi~nng breedI.nJ teclmiques for teff. Many varieties of 

cereals, legunes, maize, sorghllil and horticultural crops have been 1ri¥roved 

and released to the tanners. In the livestock sector, it introduced nouJ 

cake and rrolasses as animal feeds, and screened the adaptability of various 

poultry and cattle breeds. 

It receives relatively high budget allocations (about $ 2.9 

million for 1986/87), reflecting the government's emphasis on agriculture. 

Al.m:>st half (47%) of the budget was World Bank loan. Several international 

organisations including UNDP, FNJ, SAREC, and ICRISAT h3ve also given 

assistance in various programres. 

~~li... ___ ~a universi!:Y 

This was founded as a private .:atllolic institution in 1958 

and became a national university in 1979. It is inlX>rtant as the only 

university in the Northern Regions canprising Eritrea, Tigrai and parts of 

Wolle and Gondar. Works related with biotectmology are found in Institute 

of Appropriate Technology, Arid Zone Agriculture Progranrne and Har1ne 

Biology and Fisheries Programne. BiO;Jas digesters have been built both in 

laboratory and village settings for extension to the farmers. Germplasms 

fran North~m Ethiopia have been collected and evaluated. Genetics of 

drought resistance in sane cereals are studied. Works on marine biology 

concentrate on ecology and taxonany of marine and mangrove ecosystens of 

the Red Sea. 

This young university with limited resources need to increase 

both the quantity and standard of its staff members. It is in the process 

of comnencing post-graduate programnes. Negotiations are in an advanced 

stage for a World Bank loan for construction and P.Q'J.ipinent, nostly in 

mechanical and industrial engineering. Financial assistance is also 
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anticipated. fran the Italian governnent. 

3,t5 __ ~-~ 

There is nt..'Ch actual and latent capability in the tmiversity 

system which should be put to use in biotechn::>logy developnent in Ethiopia. 

The agricultural research institutions appear to have a range of capability 

levels, sane of which are already quite high and relevant to the potential 

t•iot.echnology developnent progranme. The health sector lP.Stitun.ons are 

domg routme service works well but need nuch further research 

strengthening. The new bianedi.cal science graduate programre 1t0Y be an 

ilrp:>rtant key t0 this strengthening, and therefore d~erves consideration 

for ~rt . 

4__, __ ~~ 

The hunan reso.Jrces in Ethiopia are scarce for scientific and 

techn::>logical education and services in general, and especially scarce for 

R&D. The situation is especially acute for an emerging technology like 

biotechn::>logy, where al.nost no trained manpower can be found. According to 

ES'l'C, the manpower can be found. .According to ES'l'C, the scientific 

manpower engaged in R&D ~rk in Ethiopia totaled only about 587 in 1984. 

For a country of only 47 million people, the R&D manpower is exceedingly 

low. Another study (H. Gebre-Maria.'ll, 1987) provides the breakdown of 

scientific and technical persomel in Ethiopian R&D institutions (Table 2), 

which show that there are very few with advanced. degrees. In nnst 

institutions the manpower does not reach a critical mass which can generate 

substantial productivity . 
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~_l,e 2 

Nl.lnber of_ ~ientific and technical personnel in R&D 

institutions in Ethiopia, 1987* 

Sector/Institute 

1qr1cul ture and Foo::l 

Vetermarv Medicine C MJA) 

EtJn.cpian Nutn non Institute 

Health 

Afl Africa Leprosy and 

F:eh.:!blll.tat1cn Training Cent.re 

Anriauer Hansen Research Institute 

Malaria and other Vector-Borne 

D1seases Control Proqranme 

National Research Institute 

·:it Health 

Natural_Re_sources 

Forestry Researc~ Centre (MJAJ 

Sth1-~p1.:m Inst1::...::e af Geological :::ur:eys 

Land U$~ Plann1~g and Regulatory Dept. 

?!ant br.et1c P.esources C£ntre 

National Meteorological Services. 

~'-011 Conser/at1c!1 Research Proqrarnne 

Nauonal Urban Planning Institute 

Inlustry 

Total 

PhD 

20 

-

l.5 

' 

~ 

-

-, 

1 

l 

1 

1 

1 

34 

K> or DVM 

14 

11_: 

15 

.. 
' 

1 

-'-

29 

114 

5 

t· 
.-. 

·~t.· 

-. 
26 

15 

21 

lb 

f>2 

2 

8 
-.. 

1 

4 

3 

200 

BSc 

197 

14 

52 

,, 

10 

-.·•) 
..;•J 

323 

2 

270 

5 

8 

36 

&OU 

-. Number of scientific and technical personnel include only Etluc.pian natior.al.:

u IAR "'tatf number is for 19fl6/fH fiscal year. 
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'.fable 3 

~ll_~ts_!n _~i~_-1 t~Jqgy :in _F;thjgpian 

µni_~iti~_jJ9~/~U .. -~l~ _ _fresim:m_p~w) 

B_,.Sc. ~t~t.e 

~9.1s Ababa Umvers:i,_ty 

Biology 

Chemistry 

Ch.enucal Engineering 

Ale!lb'lY<l _Univ:~r.:g ty _Q{_hrr_i~l_t~~ 

Animal science 

Plant science 

h3'ronany 

Animal Production 

Crop Protection 

~a Unj.ver?1ty 

no 

29 

115 

191 

Biology 128 

Chemistry 130 

&lurce Ref .9 

20 

13 

6 

34 

18 

13 

The total ntmlber of trained manpower in science and 

technology is very low. Furthernore, the problem is canpounded by high 

attrition rates rn such important sectors as the agricultural sector. It 

has been estimated that of the approximately 3000 graduates from Alemaya 

University of Aqriculture, only about 30% are now WJ~king in the 

agriculture sector ID the country. 

The pcor human resot:rccs situation is not likely to unprove 

in the future, unless appropriate new measures are taken. The capacity for 

production of graduates ID b1otechnology-related subJects can give a 

gllmnse of the magnitude of the problem. The figures rn Table 3 give total 

ei.rollment figures for B.Sc. and gradu"lt.e degrees (trostly M.Sc.} 
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5._~~t~-~ 

Goals and priority areas in bioteclmology as an emergmg 

technology have been ?It forward in the National Science and Technology 

Proposal (~ I) (vol. II, 1988, Ref. 15, p.29) as follows 

" - t-evelopnent of the know-how and facilities in the application 

and absorption of r~5ults of biotechnological research obtained abroad. for 

the developl'ent anc unprovement of agriculture, pharmaceutic~l and chemical 

industry, heal th c .:·e and environmental man.3.gement 

- Strengthening the few ... biotechnologic.3.l research. cte·..reloµnent 

and service activitles that are currently being carried out, encoura-Jrng 

and initiating new and imaginative ideas in the fields 

- The trainil19 of large nunber of ... geneticists and 

microbiologists 

- Establishment of R&D facilities for biotechnology 

- E.stablishment of a unit within National Science Centre (whan it 

is set up) where not only fundamental research but also "purely or 

protentially applied" research of nultidisciplinary nature rn ... biotechnolo 

Tl \olOUld be tmdertaken." 

These priority areas have been established in con)unction with 

priority areas in the agricultural, health. industry, ernergy, 

environmental, basic sciences arid other sectors (NACOSTE:P I, Vol. II, 1988, 

Ref.15 pp. 15-28). A selection of these priority areas relevant to 

biotechnology is given as follows 

~~-tµI:_c;t.l_~~ 

"- Developnent and regular release of high yieldrng and disease 

and drought resistant varieties for the different agro-ecological zones of 

the country. This shall concentrate on all priority crops of the country. 

Livestock and poultry breeding, feeding, management and disease 

control as well as animal feeds and range de·1elopnent, processing of 

livestock products and developnent of zonation and specialization of 

livestock prcxiuction syst~. 

Developnent of marine as well as fresh-water fisheries. 
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- Collection, conservation, developlSlt and rational utilization 

of both plant and animal genetic resources of the country 

- Developnent of appropriate crop protection technologies. 

- Developnent and introduction of appropriate p:>st-harVest 

technolcgies to reduce the current heavy losses ot 

excessive wastage and develcpnent and transfer of 

proiuce through 

appropriate food 

processrng technologies as well as technologies tor processin~ of 

a3r1cultur3l W3.Ste and by-products. 

- Developnent and preparation of packa·:Jes of imprcved. 

tech.11'.)lOJies suitable to the various agro-ecological zones of the country. 

- Study d~velopnent and itnplementation of 311 effective mech:uu.sm 

for the dlssenunat1on of improved and appropriate t8Chnologies to the 

peasant sector. 

- Study the ways and rreans by which the quantity and quality of 

the trained agricultural man.pot..1er can be accelerated m the shortest t:une 

i:ossil>le. 

- Forestry R&I> activities, especially on identification and 

adaptation of fast-growing tree species, energy plantation, arid zone 

afforestation, coom.mity w:xxilot, introduction of suitable fast groWl.ng 

Y.otics, genetic ifil>rovenent of indigenous forest trees, ~ange and 

wild-life management, agroforestry, watershed management and 

rrounta1n ecology conservation and developnent would be stepped up and 

strengthened." 

Health and p-p!latim ~ 

" ... Survey and collection of reliable data in the distribution and 

extent of ma)or health problems and diseases affecting the population ..... 

Developnent of capability and techniques for the control of 

camun1cable diseases prevalent in the countr/ . 

. Developnent of capability of manufacturing, maintaining and 

repairing medical t<X>ls and equ1pnent. 

Launching a nationwide study program on traditional medicine 

and devising effective mechanism for \fidespread use of local herbs, plant 
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and other products, etc. for medicinal µ..u:-poses by carefully regulating 

their harmful effects and proovtion of appropriatf' technologies to produce 

drugs fran herbs and local materials. . .... 

Devising efficient drug production, distribution a~ effective 

utilization nECharu.sms as well as strengthening R&D capabilities in the 

production of drugs, IMCtical eqw.pnent and supplies. 

Strengthening and expansion of the training of health RW 

personnel, and supportmg technicians. 

Strengthening the organization of health research and training 

institutions ..... . 

Creation of data-base for traditioI13l medicine and other data 

m the field of health to support R&D activities." 

~aj._SE!Ctor 

" Assessment of the existing mdustries for p.rrposes of 

identifying areas of i.rrq>rovement and establishing a nore cost-effective 

production. 

Developnent of dle capacities for effective selection, 

adaptation, utilization and assimilation of 1J11P0rted technol03ies. 

- Developnent and strengthening of workshops in selected 

corporations and enterprises, to conduct efficient repair, maintenance and 

adaptation activities..... Particular attention will be given to the 

developnent of technological capabilities in fo.'Xi, textiles, leather ..... . 

Creation of capacities for the production of inp.Jts that are 

crucial to the developnent of the agricultural sector ..... . 

- Developnent of techniques for the prevention or mimnuzatlon of 

the effect of industrial effluents and wastes on the environment." 

F.nergy ~r 

" ... Undertaking intensive £&T activities on the appropriate 

developnent ar.d utilization of renewable energy resources, in particular 

biomass, the production of ethanol, the use of biogas plants, .... " 
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~tal.~ 

" ... Enviromlental studies in order to w:>rk out effective measure 

f~r mininun disturbance of the eco-system ..... " 

tfat;upJJ.__()I" .. ~_tc _ sci~ .. sector 

" .... SUrvey and evaluat10n of the flora and fauna of the country: 

bianedical research; biotechnology tissue culture; ecol~ systematics and 

evolutionary research. 

Developnent of st.T facilities in higher education institutions 

and creation ~f the National Scie.1ce Centre to train researchers and carry 

out R&D activities. 

Training of manpower m adequate quality and quantity in the 

basic sciences and creation of attractive career prospects ..... " 

§... ___ Awr~iaJ:e _PrCBL_~ al)d Jbw _ .tc>. PJ.an Tbeir Inpl~~tion 

~--.l __ ~line-9.f the _ _p~~~ 

Given the priority areas as described above, with a 

background of present institutional and manpo~r status, appropriate 

progranmes can be set up for implementaticn. There are tWJ mam options 

that may be chosen with regard to developnent of biotechnology in Ethiopia, 

1) setting up a national biotechnology netWJrk, with 

national objectives on manpower and R&D to bE· fulfilled by participating 

institutions in the netWJrk 

2) setting up central R&D and traIDing facilities 

The tWJ approaches given need not be nutually exclusive. 

Indeed, the policy obJective in the long run may be to adopt both 

approaches together. However, a gradual implementation might be necessary. 

Hence, the national biotechnology network might be set up first , wlule a 

tune span of, say, five to ten years is set for establishment of the 

central facilities. The major constraints against irrmediate establishment 

of the central facilities are lack of qualified manpowe~, and the high cost 

involved in constructing and equipping the facilities. Hence the central 

facilities should be set up only when the country has acquired a certain 
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capability level and is ready to nove to a higher level . 

6, 2 _ -~ -~~i,an Sci~--~ 'l'ecboology G<mnisstcm (~) as 
~ _?POOSC>r Qf __ the natiOOil), bj.ot~:Logy deyelppnent _progra.'Tlle 

The Ethiopian Science and Technology Cmmission CESTC) should 

be the body responsible for settin-J up the national biotechnology 

develoµnent pr():Jramte including ~iving personnel, management and financial 

supp::>rt for the pr():Jramte. Th.: main reasons .:ire as follows: 

1) ES'l'C is the central body responsible for the fornulation 

and elaboration of national science and technology pollc1e:= for planning 

and for organi=lll<J research and developnent activities in the country 

2) Biotechnology ic; transdiscipllnary in nature, requiring 

participation from such wide-ranging prr~essionals as microbiologists 

geneticists, biochemists and engineers. It therefore needs a spcnsonng 

agency which has a broad mission like ES'l'C 

3) F.stablishment of a Biotechnology Unit within the National 

Sr.j_ence Center has been proposed (NACOSTEP I). This Center has been 

planned to be supported by the ESTC. 

6.3 Steps ;ID_jniti,ating aoo ~lementing the progranme 

There is no fixed recipe for initiating and l.lllPlementing the 

pr():Jranme. The following stepwise procedure is given only as an example . 

1) F.stablishment of National Comnittee on Biotechnol<Y,JY 

(NCB) by the ESTC, w:i.th ESTC Ccmnissioner as the Chairman and the proposed 

Biotechnology Unit director as the secretary 

2) Fornulation of the national biotechnology de,,eloprncnt 

pr():Jranme by the NCB. An essential part of this pr():Jramte is the 

establishment of the Biotechnology Unit to serve as tl1e focal point for 

prCY,Jramne lmplementation. 

3) Format.iv1~ of the national biotechnology net"'°rk 

canprising a number of existing institutions "'°rking in different ar~as of 

biotechnology. 
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4) Fo:rnulation of the manpower developnent plan, talr..in~ into 

account present and future needs of the national biotechnology developnent 

progranme, the neE>ds of the net1H0rt-: members ani the Biotectmology Um t 

itself. 

5) Formulation oi the plan for central R&D and traimnq 

facillties or the B1ot~h.riol::>TJ Uni:. Ti"u.s should t-e launched only when 

there is enough qualified manpo...ier. budget ::nd mtrastril-:-tural support. 

6 .4 The ~tiOilal. Ccmnl.ttee on B1otechnolQCJY (NQ3 )_ . and the 

Biqt_etjioo).OIJY Unit 

The Nat10nal camuttee on B10tectmolo..JY (NCB), responsible 

for fornulation of the national bioteclli'1olonr developnent progranme. s:-.:::r:..tld 

be chaired by the FSTC COlmussioner, and have as members representatrves 

fran government agencies dealing with a9ncultlrr"e, health, industries. and 

higher education, as WE.:11 as individuals of high calibre active ill the 

areas related to biotechnology. It should also have active liaison with 

government agencies responsible for national planning and resot..1rces 

allocation. 

The Biotectmology Umt, w11ose director should be NCB 

secretary, should be an a:.itonarous organization governed by the National 

Corrml.ttee on Biotechnology (NCB) and supported by ESTC, but free fran 

bureaucratic controls. The Unit should have a Charter which allows i: to 

have an autononous structure to be able to obtain hi~hly capable and highly 

ll'Dtivated personnel, to negotiate with donor agencies, and to enter intc 

contracts with industries. 

The main fW1ct10ns of the BiotechnolOJY Unit should te as 

follows 

1) To prepare for consideration of ~he NCB and the ESTC 

policy and w:>rkplans for developnent of biotechnology in Ethiopia 

2) To select and support netw:>rk rnstit·.1tions. The support 

may be in the fonns of information support, R&D gra..'1ts, technology transfer. 

proJects scholarships and fellowships, etc 
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3) To initiate and co-ordinate biotechnology activi~ies in 

various netw:Jrk institutions m line with the national biotechnology 

developnent prograrrme 

4) To serve as the focal point for mteraction with the 

regional netw:irk for biotechnology in Africa and other international 

!ore1gn 1nst1tut10ns and aqenc1es concerned WI.th biotechnology. 

The Unit director should be chosen carefully for th~ 

following character1st1cs al a sc1-=nt ist or technolo:.nst with h1·Jh 

standrn9 rn the national S&T camunity bl a good knowledge of lX>th nanonal 

and internatiorial biotechn::logy scene. c) capability m deve.ioprn9 

relations with outside agencies, includinJ various goverrunent agencies, 

universities, industries and donor agencies. 

The staff of the proposed Biotechnol<Y:JY Unit need not be 

large in size. A core staff of 5-10 people W'.Jllld be enough for management 

and administration, information services, R&D supp::>rt and co-ordination, 

and local and international net'WOrk co-ordination. Individuals rn net~rk 

institutioru::: ~.an, in addition, be selected to perform special tasks as, for 

examples, organization of "WOrkshops and seminars, expert study of selected 

subareas of biotechnology, organization of trammg courses, establishment 

of specialized laboratories, etc. 

Since the Biotechnology Unit will utilize th~ netWJrk concept 

to form essentially a "centre without walls," the Unit will only need 

initially only a small space for management, administration and 

co-ordination w:Jrk. This can be located within th~ ESTC compound, or 

elsewhere so long as it has easy access to cOll111.ll1ication with ESTC and 

other netv.ork intitutions. 

6.5 The National Biotechoology Netl«>rk 

In the "centre without walls" concept, the Biotechnology Unit 

acts as a nucleus for support and co-ordination of biotechnology activities 

implemented by the various member institutions of the biotechnology 

neti..«>:rk. The member institutions should be selected on the basis of their 

existing expertise, their designated missions and relationship with 
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biotechnology, and their willingness to invest their own resources to 

biotechnology developnent. The support should be given by ESTC, through 

the Bi0technol03Y Unit, to the netw::>rk institutions for collaborative R&D 

proJects. student fellowships, mformat10n and other log~stic services. In 

sane cases, sane netw::>rk institutions may be designated as specialized 

l~ratcries of the Biot.ectmology Unit. with specific ooss10ru: such as 

applied plant genetics, health-related b10tech.11ology, mlcrobial 

fennentat.1011 technology. 

A netw::>rk institution IrciY have support for nnre than one 

pro Ject depending on the groups doing actl ve w::>rk. On the other hand. a 

chosen specialized laboratory should be supported for the prograrrme ot work 

originally agreed u~m. Both pro]ects to be gra."1ted to research groups 

within the networ~: rntitutions, ana prf)Cfranme support for specialized 

laroratories should be throughly revie\oled. before approval, and contrnually 

evaluated for the progress in new knowledge, knowhows and rn applicability 

and technolugy transfer to users. Review and evaluation of pro)ects should 

be made by scientific experts in the fields, and ~'henever appropriate the 

appraisal from international reviewers shouid be sought. 

The net.....urk institutions should :ict 3S the tectuncal arm of 

the Biotechnology Unit, implementing the R&D training and technolog-; 

transfer activities as corrrronly agreed up:m. ltrly benetu:s resulting f!'.'om, 

eg .• technology transfer to industl'."ies resulting from pro]ects supported bi' 

the Unit should be shared by thP Unit and the netw::>rk institutions. 

With regard to negotiations for support from donor agencies, 

the net.w::>rk institucions should have the right, within their missions, to 

initiate and conclude agreements, so long as the BiotechnolOJY Unit 1s 

informed of these activities. Alternately, the BiotechnolOJY Unit may, 

with con.sent from the netv.ork institutions. initiate and conclude 

agreemeflts with donor agencies. It is rmticipated that this WJ.ll be the 

preferred mechanism for projects which involve rrcre than one participating 

institutions. 

In the beginning stage, there should be only about ~ ~nd net 

rrcre than 10 institutions designated as net¥.Gr.k members. basea on the~r 
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expertise and relevance to bioteclmology. All net'{.«)rk members should be 

entitled to project support and other support, 'While one or t'{.«) of the 

members might be additionally selected as specialized laboratories/sub-llllits 

of the Biotechnology Unit, enabling them to be given progranme <mission) 

support as deemed appropriate 

6,~_ Possible _~za_tj.og _plan 

Chart 1 shows a possible organization plan tor structural 

develoµnent in biotechnology. 

: ESTC : 

National CClrmittee on Biotechnology 

Biotechnology 

Unit 

----------------------:--------------------

Administrative 

Of £ice 

- R&D support 

and co-ordination 

Information and 

Technology transfer 

International 

relation 

Chart 1 

National 

Network 

Specialized 

Laboratories 
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6. 7 ~ plinJniQCJ_~---~ible ~~ _:R&l)/tra:iniJlg 

facilitj.~ 

As seen in section ( 5) , Ethiopia has clear goals in training 

of a large ntunber of biotechnology personnel, and in establislung R&D 

facilities for biotechnology. The national biotechnology developlE(lt 

progranme, to be elaborated by the proposed National Ccmnittee for 

Biotechnology with the Biotechnology Unit as the secretariat. nust 

therefore cover manpower planning and plans for establishment of central 

facilities. It is essential tt..at the core of required man~r exists 

prior to the establishment of the central facilities, since the latter 

cannot be successful wi. thout the former. As seen in section ( 4) the human 

resources for biotechnology in Ethiopia are still rather llllli.ted at 

present. There is a strong need, therefore. for the government to be 

carmi.tted and to invest substantially in the building up of required human 

resources for the future. This should be done ooth through local graduate 

training progranmes and through a special progranme for sending students 

abroad for higher degrees. 

Sane recamlendations for building up of human resources in 

biotechnology as a part of the biological sciences programne have already 

been made in the proposal for establislunent of the National Science Center 

( ESTC, 198 7 , Ref . 16) . M::>re generally, proposals have been made ( NACOSTEP 

I, Vol. II, 1988, Ref. 15) for creation of conducive service conditions and 

\r.Ork environment for S&T manpower. These proposals should be re-evaluated 

in the light of specific requirements of the future national biotechnology 

developnent pri.;granme. 

A proposal has also been made ( NACOSTEP I , Vol. II , 1988, Ref . 

15) to create a biotechnology R&D unit within the proposed National Science 

Centre. This and other options should be explored in the future 

biotectmology developnent programtl(\. It may be noted that the central 

R&D/training unit can be created in the future irrespective of the broader 

missions of the National Science Centre. Indeed, creation of the 

biotechnology R&D/training unit can serve as a nucleus for ~lementation 

of the broader National Science Center progranme. The maJor requirements 
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for the creation of the future central R&D/training \llllt are 

1) Existence of a core of biotechnology persoonel r to be 

created in the bioteciux>logy developrent progranme. 

2) an autonaoous admi.nistrati ve structure provided by the 

Charter of the Biotechnology Unit. This will be necessary to create the 

conducive w:>rlcing enviromient. 

3) a close relationship with a leading university so as to 

be near the knowledge front 

4) a close relationship with the extension system and 

industries so that teclmology can be effectively transferred to farmers and 

other public users, as well as to specific industrial partners. 

It is envisaged that the central R&D/training facilities can 

be established only after the Biotechnology Unit and the National Net~rk 

have been in existence for at least five years, since it will take time for 

the buildup of required personnel, and for plannmg of a substantial 

investment required for building, equiprent and the R&D training 

programnes. 

6.8 u Poss~le __ {~j~_amJ~n __ ~ requ:jr:~t 
Possible financial requirement per year for the proposed 

setup m thE· beginning stage is given in Table 4 . 
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~I.e_i 

~:j,bl.~ ~~ial ~~t _ _f9.r_ttie 

A) Operating Cost 

B) 

support to 20 proJects at average of 20,000 each 

SUpport to 2 specialized laboratories 

at 50,000 each 

Fellowships to local students 

NetWJrk and Unit support cost 

(pla.rming, project management and 

evaluation, co-ordination, 

information support, meetings, etc. ) 

Total 

fi~~-- Cppt for _Unit.J~ndJf_e__t~_~9ftJ~~ Qrg~~tJon 

Birr/yr. 

(Approx 2.1 Birr = $1) 

400,000 

100,000 

40,000 

60,000 

600,000 
======= 

200,000 Birr --------------
~ote This excludes personnel cost (5-10) and office cost, 

which are expected to be provided by ESTC. 

both Of 

As for manpower developnent over the next 5 years, if the central 

R&D/training facilities is to be established, it may be suitable to aJJn to 

have a total of 50 Ph.D. 1 s trained abroad. Ten students might be sent 

each year over a period of 5 years. The reqw.red ITIClJlpower will be ach..leved 

in 5-10 years time. This manpower should be distributed both in the 

netftOrk institutions am in the central facilities so as to have an 

interacting p::x>l. 

Since the proposed programne will need new financial am hllnan 

resources over many years it should be taken up in the Ten-Year Plan 

of Ethiopia as early as possible. In addition to budget fran the 

government, assistance fran donor agencies should be sought both for 

netftOrk activities and U1c manpower progranme. 
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Since biotechnology is a rapidly RDVing field, there is a great 

need for Ethiopia to join the regional and international co-operation 

programnes to keep abre3st with new developnent, and to study e~les of 

success in other countires and apply them to the Ethiopian situation. In 

turn, the success of biotectmology developnent progranme together with the 

establishment of necessary infrastructure as outlined in section (6) can 

also serve as a model for other countries to study. 

Regional co-operation is furtheI11Dre necessary in the sense that 

many biotechnology activities are region specific. For exaJri)le, a proJect 

for developnent of drought-resistant plants w::>U.l.d be advantageous for 

Ethiopia as well as for other African COlllltries with similar flora and 

environmental conditions. Collaborative R&D and training progranmes \onlld 

therefore serve the interest of both Ethiopia and other collaborating 

COlllltries. 

'l11ree main types of need can be identified for regional and 

international co-operation a) need for information b) need for regional 

and international training courses and cl need for south-south and 

north-south collaborative research. L~e other developing countries, 

Ethiopia can gain fran a better information system, not only on tectuucal 

progress in '!arious areas of biotechnology and their applications, but also 

on management and canparative approaches to problems camon to developing 

countries. The need for traini;ig is obvious fran the fact that there is a 

very small number of biotectmology personnel in Ethiopia at present and the 

knowledge front is m:JVing very rapidly. The need for c0llaborative 

research originates fran the international and transdisciplinary nature of 

biotechnology, requiring different types of expertise which may not be 

available locally. 

The proposed Ethiopian Biotechnology Urut can ideally serve as the 

focal point for bilateral, regional and international collaboration. 

C.ollaborative programnes can be developed between the proposed 

Biotechnology Unit and National Netw:>rk with outside agencies, both 
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private, national and international, in areas where there is great need in 

the camtry, or where the camtry has unique assets. An exant>le might be a 

progranma on biotechnology for hunger needs; another might be a progranme 

on plant biotechnology under arid conditions. In short and medillll term, 

international and regional collaboration should be directed towards 

biotechnology areas which fulfill basic needs of the country, while in the 

long tem1 the collaboration should be aimed towards utilizing the unique 

assets of the country to derive special benefits both to the ~lie at 

large and to the industrial sector. 

8, __ Interest.jn Regi~.~~.alld_ Ylat Ethiq>lA__~ _f~ It~. 

Interest in regional net"lOrklllg results fran the three types of 

need as described in section ( 7) , namely, need for lllformation, need for 

training and need for joint R&D. In answering to these three types of 

need. regional net"lOrking can help in giving focus to problems camon to 

African countires, and solutions which may have a:moon aspects. There are 

m.unerous examples which lllustrate how regional net"lOrking hlight address 

the carm::>n needs effectively, such as, use of biotechnology to evaluate and 

develop traditional medic~ies fran plants, diagnostic biotechnology for 

tropical diseases, conservation of African plant and animal genetic 

resources, post-harvest biotechnology, biopesticides anri biocontrol agents. 

For Ethiopia, the maJor interests 1'l0Uld be in the areas of inmediate 

concern for subsistence of the population, needs m nutrition and health, 

increase of agricultural productivity and improvement of livelihocxl of the 

general population. 

Below is the list of sane specific benefits which Ethiopia should 

gain fran regional net"lOrking. ~iled fran opinions of selected 

individuals, the list is merely illustrative and not exhaustive. 

~its_~_ W~t_iqn 

Access to biotechnological and other technical information 

relevant to Ethiopia's problems. Avoidance of "re-inventing the wheel". 
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1tccess to cxr.parative i.nformatioo oo policy management and 

devel~t pi:ogiames far biotectmology in variaJS African coontries. 

nus information will be useful oot ooly for the tectmologists, Wt also 

policy administrations and these cxncemed with resoorces allocatioo. 

Access to information on regulatory procedures for 

enviromental release and release of new biotectmology products for ~lie 

C00SU1Ption. 

Better interaction with international and foreign 

organization/d.ooor agencies, so as to address Ethiopian problems m::>re 

effectively through biotechnology. 

~its cxwoam:inq training 

Sending of tedmicians and scientists to regional training 

cxurses outside Ethiopia 

Organization of regional training crurses within Ethiopia in 

areas 1'lhere special expertise exist, eg. , CJnSerVation of plant genetic 

resources. 

Designation of Ethiopian institutions as regional training 

centers in areas where special expertise exist. 

Training needs for Ethiopia : Plant tissue culture, plant 

m::>lecular genetics, animal eni>ryo transfer, biopesticides, m::>lecular 

diagoostics and vaccines, fermentation technology, biosafety regulations 

~fj_g;_~ ool)ahprative R&D 

lt:>re efficiency and effectiveness in meeting the objectives of 

- Access to international resources for R&D 

- Gaining of better perspectives and expertise by Ethiopian 

researchers thralgh exchanqe visits, etc. 

Possibility for Ethiopian institutions to be regional R&D 
' centres in selected areas 

Topics of interest for R&D oollaboration : genetics of drought 

resistance iq>rovement of unique Ethiopian crops such as teff (Eraqrostis t~{) 
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IOl9 (rui.zotia abyssinica) • thernqhllic microorganisms am enzymes. plant 

medicinals. cooservatioo of endangered plant am animal ~lasns. 

tropical hman am animal diseaseS. upgrading of traditional fennentatioo. 

,_,_ ldmowl~t 

I am indebted to the staff of ~. \oilo5e names a&.-e given in 

.Appendix 1. for arranging the progranme of visits "lt-ery effectively inspite 

of the short duratioo of my stay. In particular, the assistance of Dr. 

Assefa ~rate is gratefully ackoowledged, both for progranme arrangement, 

provisioo of scurce ae.terials am discussions of possible biotectux>logy 

developnent programnes. 
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~jz 1 

1llIOO Mlis Ababa 

Hr. G. Dossi 

Cde. Abebe ttlluneh, Cde. Getaneh Yemane, Dr. Taye Teferedega, 

Dr. Assefa M3brate, C<le. Abebe Teshager, Cde. Girma Yoseph, 

Cde. Getnet HunegnaW, Cde. Solcm:>n HaJronnen, Cde. Tesfaye Bekele 

Plant Genetic ResoUrOeS Center of Et.h:iq>ia 

Cde. Abebe Demissie 

lt>leta Institute of ltgricultural ResearCh 
Dr. Hailu, G.-Harian, Cde. Hailu Gebre, Dr. Glyn Jones 

PmesUy ResearCh Center 

Cde. Hebrate Hihretu 

Nati.anal VeterinarY ResearCh Institute 
Dr. Fikre Yoseph, Dr. Hebratu Giylsus 

Nati.onal Health ResearCh Institute 

Dr. Haile Selassie 

MinisttY of Health, Hl!llaria and Vector-Bame Diseases 

Dr. Assefa Mega Tulu 
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Addis .N>aba lhiversity, ))epa.rt:Jait of Biology 

a) Microbiology 

Dr. Berhanu .HJegaz Ga.she 

b) Genetic 

Dr. ~w Bekele 

c) Plant tissue culture and physiology 

Dr. Legesse Negash 

Addis Ababa lhiversity, a.e.istry Department 

Dr. Berhanu Abegaz 

Addis Ababa tmwrsity, Faculty of Medicine 

Dr. I~esse Zerilnm 

1diis Ababa tmwrsity, Faculty of Veterinary Medicine 

Dr. Gevessu, Dr. te:qa Bekana 



I ------

Date/Time 

'l'hursday, 14 Dec. 

2:00 - 3:00 p.m. 

Friday, 15 Dec. 

8:30 - 9:30 a.m. 
10:00 - 11:00 a.m. 

2:00 - 3:00 p.m. 

3:00 - 3.30 p.m. 

SUOOa.y, 17 Dec. 
- ~:00 - 13:00 a.m. 
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Appendix 2. 
Proqramne of Yi1its 

Institut~Ql) 

ESTC 

UNIOO 

Plant Genetics Resource 

Artificial Insemination 
Centre 
Forestry Research Cen. 

Holleta Institute of 
Agricultural Research 

~~ 

Dr. Assefa Mebrate 

Mr. G. Dossi 
Cde. Abebe Demissie 

Cde. Bruk Yemane 

Cde. Mebrate Mihretu 

Dr. Hailu G/Mariam 

§TC COOtact pang) 

Cde. Girma 

Cde. Girma 
Dr. Solanon 

Cde. Gi.rma 

Cde. Tesfaye 



Date/Tlle 

}t)nday, 18 Dec. 

8:30 - 9:30 a.m. 

9:30 - 10:00 a.m. 

10:00 - 10:30 a.m. 

10:30 - 11:00 a.m. 

11:00 - 12:00 a.m. 

2:00 - 3:00 p.m. 

Tuesday, 19 Dec. 

8:30 - 9:30 a.m. 

9:30 - 10:00 a.m. 

10:00 - 11:30 a.m. 

2:00 - 3:00 p.m. 

3:00 - 4:00 p.m. 

Wednesday, 20 Dec 

9:00 - 10:00 a.m. 
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Institution Indi vi.di ial S Fm'C._cai~ 

AAIJ, Dept. of Biology Dr. Berhanu Abegaz Gashe Cde. Getnet 

II ------------- II Dr. Endeshaw Bekela 

''-------------" Dr. Legesse Negash 

AAU, lMpl. of Chemistry Dr. Berhanu Abegaz 1'blla 

AAU, Dept. of Biology Dr. Beyene Petros 

ESTC Cde. Abebe M.lluneh 

National Health Research Dr. Haile Selassie Dr. Yemane 

Institute 
Ministry of Health Dr. Assefa Nega Tulu 

AAU, Faculty of Medicine Dr. Legesse Zerihun 

National Veterinary Dr. Giyesus Mebratu 

Research Institute 
Veterinary Faculty Dr. Gevessu Dr. Yemane 

Briefing ESTC 
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AIJ;IPnt'tix 3 

5a1rce materials 

1. Health Science and Tech..10logy in Etniopia, A Review of the State of 

the Art and Direction For Future Developnent (M., Hailu; z., Debre~ 
and T., Nebiat - KE). 

2. An AsseSlrent of tile Peasant Agricultural Developnent Policies, Plans 

and Strategies and their Implications for Science and technology 

Developtent of the Sector and the Application of Science and 

Technology for the Developnent of the Peasant Sector in Ethiopia (K>A). 

3. Research and Developnent in Mdis Ababa University (AAU). 

4. 'nte R&D Enviro~t in Research Institutions (Gebre-Hariam, Hailu). 

5. Research in Institutions of Higher Fducation in Ethiopia (A., 

Berhanu-ESTC). 

6. National F.conanic, Science and Technology Priorities (H.M., Abebe-ESTC). 

7. Emerging Technologies and their Implications to Ethiopias Developnent: 

Biotechnology (W., Melaku & M., Tesfaye-:roRC). 

8. Research and Developnent in Asmara University (AU). 

9. High-Level Man-~r Training Progranme and the Role of Science and 

Technology {carmission for Higoor F.ducation). 

10. Introductory note on the Existing Structure and Organization of the 

Science and Technology System in Ethiopia {U. T. , K:>hamned-iSTC) • 

11. Finance of Science and Technology (B., Lakew-&q'l'C). 
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12. Research and Developnent in JWliar Colleges ( Camlission far Higher 

B:Iucation). 

13. A Critical Assesment of the :Energy Resoorces Developnent Policies, 

Plans and Strategies, and the Role of S&T in Achieving the Developnent 

Goals of the Energy Sector of Ethiopia (Ministry of Mines and Energy) • 

14. Assessment of CUrrent Situation and Problem:; of S&T in Ethiopia (First 

National Conferrence on S&T Policy, Vol. I-ESTC) . 

15. National Science and Technology Policy Proposals (First Naitonal 

Conferrence on S&T Policy, Vol. II -ESTC) . 

16. F.stablishment of the National Science Center (A Proposal For the 

F.stablishment of a National Science Center-ESTC). 

17. Research and Developnent in >.griculture (D., Seme-IAR). 

18. S&T Activities at Alemaya University of h:JricuJ.ture (M., Dejene-AUA). 




