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'~caeoy hr World States. ai Am'eicaibecause of the reatively 
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Amercantechnocrats, and the relationship of Lat1in Americantehorc 

to policy maigadplanning is frequently tae s bhypothetical < 
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V434creo our understanding regrdig the organizationl for and 4A 
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Ethiopia Soal~ia 
-~ ~>AGambia Sudan 

Africa also ha hg rtor flnlce-onres h fi rgo 

' /~accounta for 14i of a total of 19 landlocked LDC's. These include.~i 

Botsvaut Leoh wzln 
Burundi HalaviL Uganda
 

4:central African Mali Upper Volta
 

Chad Rwanda Zimbabwe~ 

In additioo, :most~ if not all African countries suffer from:
 

1,Poor~cmunication~ and transport inks jbetween
 

2. AInLequte insittina mahnr and,apwr 
fort evelpmzent admiitation. 

3,Substantial encliaves of foreign ecouLmicL activity 
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5.5naSmall'<VIA markets~ only "two African Countrics 
have poplations over 3tmill On.
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attract the fewest students; on thefva~ge 5.3 percent an4 I.1 percent4 

repciey Th bslt numbers of those studying abroad is small 
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For som African countries4 Central African ,pr.DaoeGbn 

Mauritius, and1 Upr Volta-~ the nuber of students abroad exceeds the 
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studying abroad was~by 19114 circa 3600v 16,0 enrolled in African 

isiuin.Aratio of.:,t _ r -

At'

are receiving ,higher degi'!es or diplomas, tFo~r every 100,000 inhabitat 
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surveyed-by~~~~~~MZC.Ionyfvoftes countries did the rto rchC 

20by the aid l10!so Thus, given the la ai fgauae nrlton 
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Almost all of this was technical.assistance and educaional exch~ange. 
i9 

Of the 31 pwrgrms only a tiny' fraction were concerned with Africa*8 

Byth160s higsbeanto change somewhat.r In,5 4i 

9jAmerican 1univerities -9had agricultural development prorams and' of the 

90 prorams wich they sponsored iUSAID su~pported 4~8. Technicaliassis-! 

9 4 4''E'. ml~ . i. .~...99999'9'99'' ~ ~ > --.-. - - '9 ~ 9.- ~ tance ~continued to be of:,predminant importance but training programs
9 , 99I. 9.' 9 ~ "' 'i'$~9 9 

~were also stepped up. The-dominant typeof assistance: was the rural
 

Sdevelopment project funded by theVi.B. goemncridout by a
 

ltand grant Iituin poiig.. techiical-epertise and oppor

j 4tunities for study in tbe-United States. By '1966 there were 2, 360
 

taning9partic ipants une I'rra ee pent9 contracts. -Africa
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cobn thi eore in ordler to maximize ~tbzeir "capabilities to
 

meettheprolemof providing aid to LDC's- F"or example, the Midvest
 

Univeraityr Consortiv = for Internationail Activities) Inc.: T4CA)
 

established in 1964~ addreaaee4itself to urdversity coeainin

agriculture.
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wll mov~e U.S. unvesities inthe iiirectima of these centers. It 

will support an inras ntheir capabilities in food andpntition; " 

in their research in agricultural scienice a tpran odvlpn 

Scountftes;, and te*ro&within, the comzity of organ.4 pnP3 

~and sates wic~i~h see researh n ,j e to agricultural and -ereral
 

economi~c development in the Thi:,d W~orld. American u~niversities may 

<~cooperate with the :international centers. They may host international
 

efforts such as the Internatioiial S~ybean Program (flfSTOY) located at
 

the University of,Illinois. They-may serve as catalysts for research~
 

networks such as that which has been created amongst Parduel niversity,
 

Texas AM,, and the UnierityofP t Rco on soghm Re.4tial
 
ip. : .......!:E;i~i~h~i.. . 

speaking, we 'are only at the beginning Oracn -etfors. ,The capacitbr-


buldngbohithinu U.S. universitis and amongst the programs they
 

sponsor ma ntae e i te assistance the United States is 
 -

Iable to offer Africa it. gricutural iresearch4.* 

A good 1deal of also takes place in industrial countries1$research 

vithin-private corporations. Research agendas here"'are focused on-the
 

economic needs of the industrilsae they serve* The mnarket ient-


S tion of private industry is-n9 however completely independent~ of govern- 1 

~1~ ment policy and influence>/Wile; public policy in this area is more++ :,: +, e,+.d ,+I-++++41A4IA;,A.I+ + *++++ A A ; I I I . - A I ,i4-i+ 	 ;$tA+:l tA+,ii12;l+l -"-,1++:++,A-I- -I A-ii $1 7+l.1-.+A-l $11 *I 
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Sfor research on development issues of puablic heAlth. w-t1to. a~ri
 

~~culture, and the like do, have an effect OG pirtvato: research. First, the
 

research climaate Itself is chan~cd. Secvd,' the government Acan offerI

-1I~4icentives to private institutions to follcr. its policy lead. AThird,I
 

as publicly, sponored research reaps its -revnrds a =arkt is created to~~- -- V~I 

-I 	 A-private Institutes respond.
 



So fa, bnft r uch frau the researchAfica hs no ez7 


cpbilities or inustra countries. African M simply has not been~
 

a very great priority in the Ween ssistanice co~ufity. This is,
 

the creation andiffusionl of V4
bgning-to--changqqagrC12lture wher 


ne knowledge has had far reaching impactson~Asia. It wi~l have
 

Ssimilar effects on Africa if such NO efforts continue to be supported.~~
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ual ultvatos..Germplambnks avebeenestblised hic will con

tinue Por this ~centuy8*andpehasntoth_ nxttofue_____nti 

Srqesrch hich)wll.over~tim provide maore tloogc breathroughs 

evalam thruhte hr Wol. A goba system of testing an 

evauaton asbeen established as a~partof the work of m~ost centers., 

ahaye prgasof training for Third World technicians and scientists. 

The:Group nov includesi centers which addreas .questions of cereal 

co adlvestock; -thepolm of sei denviironments and tropical 

soils; and. the special 3issue -of 4 farming systems and resi~arch for the -

em344-44nl.holder.- The mndate- of; the ZCetersto ta~ke responsibilityfor - --

>>->-the 

-like 

diffus-ion ofth-eir research is ambiguous and! while some centers444-4 

IY suppoacie and' aggrIssive' national programs of t~ch

oog diffusin 4 others do not. Furthermore, the Cent~ers have been,. 

included in the criticism of the Green Revolution technology as not 
e.4poorest famr The -issue of research mpct 

4 4.4 

'2by the Centers but both questions ,are under discussion within the Con 

.44~ 4 sultative Group. The majorlpoint'of- controversy- is how much responsi-; 

. 

4-1 it the Group aMa the Centers it.-sponsors canl take. for research4.443 

delivery systems and how much traditioaal bilateral aid program should'-.4 
pick>4444up. 4 .'4>4 44 

The4.International Cete is. poetala4xrmlyatatv 
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inlisiuinlcpct scienceIn-genera Afrcn n is 

miiml. Hevee mnats aPthe colonial structuare which fostered
 

inestt reeac ftiiis' 'rmi. The~y are basicallJy of two
 

types. -:-----------wttuton which address continentalOn the--- ,eist 

- -~: ~ problems and which are' organized around functional issue areas.* On the 

other hand, institutions have been created which address- the problems of~
 

a particular territory or group of states vhich-,have ~come together to
 

cooperate, as a territorial entity.
 

In coeainthe former :French coloniesTterms of broad. functional 

cotnet eatof a French stucur of reercCos ikshv 

ben aitane with~ the parent research facility in Frnce adteOfc 

-'~{2' de la Recherche Scetfqeet Techniqu2e Outre-Mer (06T104) continues 

_ '~to play a coordinating role. The French applied research institutesa also 

maintain branchs in post ceolonial Africa.L These incluide IRAT whiich 

adrese rolesof tropical agriculture;- IFCC which is, con1cerned withi--

co-fe and coo;IH which is concerned, with the Issue of p~alm oil; 

~j'CTFr which~addresses the prbesof trpclfrst;adIA vwhich 

<is- concernied with tropical fruits. Two facts stand out; as the most' 

lOoslaieGop nternational in AMricu1.ture, 197Research byA~'A 
See~~~~jfl4alo ~~- olis,"nentoa Loel gi i'S.-nnadNr=H 

;- cultua Research: QrgnirZing'Themes and Issues in Agicultra Atdnin- 

iration 197h 13- 35 &36. ~ ~
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success. Post coloileioa organiztiocs such as CA, IJDEAC, and 

ECOAS have not as yet fond themseles able to establish research cen- 7 

* ~ter 	 to meet teneeds of member states. Indeed the activities that do 

* succeed are a result of the talents of idividual scientists who aeal 

to mobilize reinlsupport and enryrather th"n to the onon nsi

tuinlifatutr.At thswrtngWst~ African enthusiam and 

supot orinertaescience efforts are central to the politircal rhet,-,, ~<4 

riand the institutiona blueprints for the region but the hv not' 

* #K,<sofar been translated from~ rhetoric into reality. 

~' 	 ~ TheA Southern part of Africa also Inherited territorially based
 

resarc ue to the political conflicts and power
stuctreswhih 


relationships amnongst states do not operate to the best interests of
 

A the mnbers. The research associations which were a part of the Federa-
 ,4, 

tio of 	Phosia an y-cln *nfow :raj Zambia, an ibben 

'khae for post colonial political reasons completely "deteriorated. Thie "4 4444'A4A 

sttsof Botswana, Lesotho an Swazilaind are' tied 4into the4 Sot
 

Arcnrsac yt adtob some extent4 continue Ito be soS relnted 
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~&~tat1n~1tttoa3 cthe-ie -politicalo prces in the
 

hav enoas interneoa intesate onyectiost to ecarsse Ai e eoe 

adinlstitutionl bulig It mutb A'pre. hoever, that i±ts cucs 

in the field of science has to date been ininfcn and'- the- attentio 

-the ECA has devoted to science has until very~recently albo been limited''-" 

-judged by both maanpower and overall ;budget al-locations. However, thej-7 'AV' 

bC its satructuare ad good offices 'for ~Aas offered aministrative the 

'''utocovnigo conferences related tnterstate scinc int buiding ~'Xf~A 

*~and. fr theimking of policy. It'isvery much involved in the Afr'ican~~A~' 

reioa effort to articulate cllin forcefully A'frican deansatt ,-11 

the 1979 U?%IC$TD conference to be held'1inVinna. Inl this s'ense t~he ECAI << 

a n continues to la jsome role inItrtt science policy making.A'AI 

Itust thAeref ore bccluded that Africn intersate cience r'~----

eninsuhnstitutionsbtnihrtefnnilohuarsucsave 

been mad aall'al tha thleen pAfrica d mntinte 

Lesstha4 nrcet' o, EA's udgt ecenalcatdtoGie 
-tcholg '«A hn ioa ism'" 

1 A«<A"a A =AA',A''2' A 4 'Z 



bee seeaud 

.ntes amoe o~. bte fia taters" sffer 

.beciae,,,in- allipf~ allBfor natonal- iinfrniicnaeturscientists; 

Vrae~aid &' aige poorli sr' eaxiaumplia,Ior 

rehiedaciab esionovatinssunitable' fot~rfaxmea 

ioearc t~esel toabl is resye aea.Bcdaeter 

thus 1ntiafrcau atif~ ~, ~e~ 

'foexdu Sey serious-diogad ie Net oncy isther asragtae ofg 

trained acintifrscanuniveriylesu ahinsti ttnl tinratrucre~c. 

and supr mecaniacientis,o shtiern areeylmied fotrnior 

AA 

supprutackn~uii
nratreleask Uyoor or midoe-ang 

lackli leauimat and t&eroa..a32t ithese thaess a deseit.bl tvi 

eag thee tisbiiesare. rs.ab~unit d 

so~~~~~~~~~fev~~~~~Arcyryfth'ma ~ ~ scetssi beaeoetxdi 

o4 ao a ay at th*uott and 



e seablg one andli6o 

ruThnoote prblpiz..Th cr;.s~ieieorti:k 

fid beve oe-f iswderxa0i~ t,.~h byic.ci Jo"It 


pove to ~ c I m.we c esr ts--ut -they-dsj(nai
 

'av proernce to-inforati~, ctuo 
notcont -arund'tbiwor., 

forramthso even years~. *, 

Ts solated fothsceiicmuit ylakotehil 

doing science InAfrica. On to otismny'scientists fin th. 

teacbiR)K ~and' government~ burdens side track thereerbiefi A 

continental~sotgofsinssismgnifiedbyvwakinstiuin 

and ccQpalied by the-erosio of reeac tie 

As~~ ~ metoe inspte of -concerted-effortsnanerircaterj, 

in 'rcnyari snext to imosil to define ona 4'uty-y 

counry basis the~preise "science-cpa~city of each African state.4 Th 

4Unite ations Econoi adSo-al Council's AdvJsory-Coiitteeon the '' ~ 

Application of.ece and Technology toQ evaopuent""(UNACAST) asked .. 5~~*'""' 

UNESCO t rocced vith a'Country- by-onr wor].d-zre of~ scientific 

capabil iecs' Theseesurveys ar to~include 86- anal1ysis 'to determine~the' i 

aGcientiflic antechnol - calrir ent of each nab-tiona analysis of7' 

scinifi cand tchn oI ca b ~ oe~cn~o-n. 
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Wit,6iiefor ce Bmn :a ati *: orwev 

*NSO6.,f'~''lt~a r 6 dec.e 

!sofWUeprolii ssociate wtizpementing 'ucha oogram in

:Arca. !LoalataffAcr the ipi'ntton of the.suyi notnhave 

propr raning; essentia 0hnaan experts wrere, unavailable for ques

participantz mtfccomnt who wereaailable 

had been insufficiently -briefed and. were unable to supply teneeded 

information Gie l hse obstacles a five week survey proved iappo 

prat andU.Lwie a mut-oLAI, tsudy might have come up wit som ino-~' 

nationthat would have. entailed a bropadened. madt o Uf=.A 

best the study1 may -provide some cautiou1dicators of Ghanaian capa 

bilities; atwrtiproves useless fo aing anyTisuch judget 

Itsol'epitdout tha amons African states the difficult 

ofobanng,an accurate percpton of national cpitshudbe rela
tiv~~~~~~~~ly~~Gaatani ay~ eairitcAtae.I4so-)whesm 

nfomaton)weimpy d~no k oa the ntona caatiso 
individual~<-A Afrca fGaai
sttsAncranisace ieta 


mangmn an poic osus rahe than ghrgtan& airie ntoa 

iscienc capabiltis.. :Tusy usf sl t,'ctvtemorebeha 

... At RetidA 'ehia ReoV .1212) Ghanai. --AA, P/7-6 
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trn~lna cies aiiie ifot a 
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e",t 
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sccout,,frmt~' 

oin obstaces i fca-oc6Uectn sucb'di ,one can n ee @35ci 

i~mogt satswhl athsa i cvill tb-o l sitatin-na 

'Teeare only. tree sub--Sara countries where the number-of ~ 

scicific. R&D work~ers exceeds 1,000. These~are Ghana,, Nigeria and. Kenya. 

T~he nuber of scientific researeers in other countries varies from~ 28 

(iMuisn o95 (in the Sudan).~ It also appears that thenubro 

pattm esacesi high and that most are n1so coneted'with hge 

:education. N~atual~ scier~ces appear to, constitute the largest sector of-

activity, accuning' on aniaveraiefor 37 percent onf the total M&D setor. 

'Arcutr accou fr 3pecet medical scece 7percet; and~ 

-ege ringr9 pret. These figures wvere ol prxatoswe u

lshedin174t and -rieieupdating thuhterto a rbbyremained 

larel unhage. 

~~ 

+~ 
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tributo
At 'disron~ 

N~atural. Sciences 

Les~otho .. 88 5 oma i 
'Congo- . *. . .~ 7 r Sierra Leone . . 6 

;Goonst - -. 53 ~~~'~1"~ 

5 . ua S.. .S .. 52"~ Guine-a~ .
 

Zaire . * 64 JJ1DC .~ . . . 51 *<
 

~Ttie folwn cutishofigures of less than 20 percent 

~,Kenya,~ Mauritiuis, Tgo anpprVolta. 

'~~~; ~'YMauritanlia . . . 72 B.urundi '574'~ 
Mauit 45Kenya 

us> .T . . 71
 
Tanani . 1'5Caeon5
 

Ceta fia
 

"''4mpir 6o-444. 


negal
 

Ugand .' . . . 27
 

es'to be a1singe s-cnist eunagedIn 12Th coutretri paes noto '~ 

in R&D4414 the.'' fielwork444 of meia4cecs
in 


Ull4 44 C tia Scienc Poiyin ..- ', cinePoiyStde
 

4"'ue ts N 31' '(197h)."'~
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It 'I noVifcl t eeta~otcutisaenteupe o 

cocr*Tedsrbto of acty tsls frqenl tbasdo.in

cpI tr o atedrcino t e tae oe 

-y pr n- -c 

~ave ~a 

Srelative ar reoinantly agricultural 

Similarl, only {24~ countries one-half of the continent h-

emupasis on~ agrculture -whenalljx 

societies.,- ~-~ 

way in which to judge ~bothonigad tetalcpiy 

~isto exW211)e crent expenditure for research and develpnent (see ~r4 

4Another 

Appe . 1. n ) d ,3, 

Onc figures both oudte ndurellab3*,bu they doain are 

giv anl ovriwaddispel som. Ifictions. 1t ~does appear that M~any 2 

Afia tae rmoving to or exceeding the~target of 0.5'percent of. 2242 

GN 1ivested in research which bad been recoended by the IJKCAST Worl-d
2 ; . 1I 

Plan iof Action.15 WIhile none of 'the statistics give the -necessary in- ,~ 

formation to assess in any mieaninul way the melaticnship betwaeen- basic -- ' 

'2 and apjpUied >research or between productive sector and other sectr . 

resare)te eideceis sfientodispelte oio-ha a
 

~becoe fashionable in initernational ai circles ta African R& epedi 

tures ar prdmnnl in theunverites 

Inmotfrca cunris ovrnen fnd cnsitteth mi 

sorc of2 R&-- fiacn but dat sho tha prdctv 2nepra, Ttin ,2 2 2' 

Plan of..~.&Acton41AT P- 562. 

~ JJJ~4III~ars~a~~a4&4aua ~ 222 - p44LyLOJ.hJ.5* 22 .44 , 2 2 222224.22442 4 4'22 

http:22224.22
http:Action.15
http:tbasdo.in


ji4 1111l iii iIQ I 151	 1 

areatvl ipran nKey n Mauitius ,6 Also for many
 

countrie forig fudscosttuen importantRadton togvrmn
 

support. Out ,of> a totasl R&D expenditure foreign 'fnd account for
 

193prez nteCnta fianEpr;55.13 percent ia h vx.
 

Coast;i4 37prcntfor Malawi; and 78 percent for Uppe~r Volta.. Cove's4
 

f'or MaurLituis and Hgeria this source of fud sless thn5 percent off
 

tota sructures 	 and differentfuds.Divers 	 of funding for'science 

~~levels of dependency on forei.gn funds4 characterize the African situation. 

We kncu that African national science capacities are" small but we. 

-do not have the date uhichwould allow us to gain an accurate overview
 

of the problem. This is ones reeson whyr mdexdevelopxment constitutes
 

Ssomething oft. a' vicious circle. It Is difficult to plan for and execute
 

change truhconscious&policy frainndmaziagement~tcnqe in
 

the "absence Of, gaverrmuntal capacity" to produce "Laie essential inform

capn euities dfor sch planning and developmzent. These national ire
 

capaitie arefurther magnified when international assistance is- based 

4j433aupon natonlfL daa 

Witb the clese of this 4decade of developmzent the general view 

African'countries require an institutional capability 'to make

~45science policy prior to the~establishment bf national R&D capability 

~'"is taking hold. With a good deal of 8ennouragementl fromu UNESCO and 

>$-equialent institutions in industrial stat.cAfrican countries -have 

-that 

-

' ~ 	 increasin~gly4 developed national academies- of science and' research
 

councils. The role) function, ana" viability of these institutions varies
 

416SC/ASAYRlCt413 Ref, Statisatics, on. 1esearcli and' fEneriiental
 
Developatent in Af ri can Analytical :Reportj 917)h
Countries~, 	 Faa,~eu~ 
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ro. country tocunt~y but in t al aes they are still new. and 

intepoeso 1fi i theiir direction. It can be expected 

ta te developmen of orgaized networks of scientss pee revew 
for.pe reiiiews 

atth su5ae time that iwllprcot lik ihsmlr boie else-a 

where and ease the isolationa of Africmn he rst oocieceefomth 

world. Hwvracdemics of, science and research councils~are not 

1Msolution to this very complex problem. Te ilmrrrtecr 

cus'anesofAficn ocetesan soud o be expected, to offer... 

moethan a small additional capability in the overall developmuent Of 

s~cience*'' 

Ea. Some Concluding Coets on Institutions~ j- ' 

Science in Africa' is supported by many~different levels of 

4< 	 institutions . The difficult problem frthe' external actor desirous 

of choigtelnhi n investing there is that there is ~no lii h

pin.. no 'institutional level which' will catalyze the others. Institu-~ 

tional capabilities need to be strengthened wti h-& o~nt 
withinidsra onrea~h i....................................tin tel of, cntunaion 

level., Scec hsbcminternationalzdadsine"nArc'i1
 

reeac is essentals;foationthe deietepmantitnatakevplaoe 

The uccss f te Cnsulatie Goupmayverywel prve o b 

the intiuioa mode fo inentoaaeerhnohrdsilns 
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science to)levels ,{kb of manpower; 'athc loa'7 levela of!l'iiv 

funding;. t-e uder!1evelo!aent'4finstitutions Otb ra iiifraatriicture iM 
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cyl CY e tiopa; : 

Stieei heting U18 Capabiltes 

The pol.icy recommndations which ill be maein the follinig 

two chapters :address, two searate issues of~nstuti al deeomnt: 

Amrcan, institutonal devel~opmn n fi n 

Bohchapters are concerned with the-common probl(=Lof rorientn Aaeri

can plcy an omtet oabte utilization amI expansion of UL.8.. 

capital rsources inivested in R&D relat~ed to African develoimnt. < ' 

th UntedS'tte p~las-to spend $27-9 bifllion on esearch.~ 

an evplo~ent. Of thisi 43.8~billion willi be concere with defense.,K 

$3.4 billion for 5& ce, and. 10.7 billionLwith civilian R&D17 The AID ~ 

'In197 


reprsens a53-5 percent increase over the~p~iosyai sol 

O:7percent of the totl US. while~ defense 'is 49.5 prcet.1 


SThe Uited States wifll support scientific research at its universi

$3566 Ofthis
ties o thetuneof illio. igur 149 percent o h 

totl illbeprvidd y AD orthe purposeofrsac applicaible 

18~fr ~ bfrssc 
to IMC' a 

171ntersociety Preiminary Analysis at Selected R&D in FY 1979 
Budget, k~asinton D.C.. Feb. 197d). 

18SeeAppedix
6..2,,28 
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mini pratie,Scienifc .5itesor L 

perc exc vspent on: cooze-

Wold Anthr, 31, perent or go Scetific 

Orpuization anzd. Resources, an JI8F prga which isa largely concerned.
 

with funding the Internatioa Institute fo~pe Systems Aulss
 

a joint US-USSR undertaking.~ Neith~er of these efforsilmeAfca
 

Sor least dvlpdcutynes 

Iis not difficult to determinegiethfgusctdabv 

1~..that th udn fscience for development whether it ist nces 

"U.S. M&D, capabi-litio5 or those obf l-ess deve16jped coutrieus cqaands 

<~.co, an ,6.7 percent of the budget. The mney4 going toAID .is miniscul~< 

' p'in comparison.. Similarly the NationnI 'Science Fondation founded in 


1950 as an agency of teFedrlGvrnett promote and advacecien- 2'..4
 

tii prgrm in th Un,~Jited States, is still little concerned with the.~ ~ -

,''-'"e't~~eloping world.* As Ra key~policy making~mechanism in the 'area of~' 


'science plicy 4the 4pogra emphasis of the lISP is an imnportat idicator
 

ofhr oronpriorities lie and where4 our .~ caaiite r being'.J4"4~ 
 . 

o hi reor isrcmedn ha e r fscec oiyb 

scVinc fo-r deeopet an tha in4 turn such a4~ rergniato of4-I~ policy 

be foloe byarognzto f h vrl ugtfrrsac n 

19Thse Apenii~29 . lht&ie r f oec ~c e4~~.
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umtir ,i.i o d n edget tth kfcvedge now vail
lsnd ae to, 502 u IOSIn0a f the development prol 

of~t :o-53obe 

rired'. econd, new science foi 4evelopineri policy would1 recogniz

tknv ed heof
eationl capa t world resides 41thinand
 

aoginus~utrial states and especially, the Unte Stts urhroe
 

ver little of this capablty for MO exists inL ,and Africa, as
 

a~~~oftibrupiaatiual~ par ndicapped. Third) the new policy
 

vud~take into account the fact~tha&t existing RMd ~Is evl devoted t
 

th robles of industrial countries. j' 

4Aa a consequsence tof accepting these assuimptions, the United States 4A 

would: 1i.) rfcsits3 own knowledge~creation 2capacity to address thie 

development problems of Third Wol-onre n hs glba problems '4< W77 

at it shares with those countie&e% 2) increase its patiiation in1 

N4 intern~ation~al orgaqnizations (sucb as the Co~laieCu)which 

cete knowledge not now available, but necessary for the well being of ~''" <',, 

"' '4 
3'both developed and developing coutries; 3) f~oster the Aevelopment of "> ~j4 

BW 'capabilities4withini LDC'54s' so 'that local2speifc. adaptive, necessary~~ 

basic rv arch, can be pursued."~"'~ ~'4~ 

A. The Rieorientation of Existing U.S. Capacity,' Research1 . ''.~ 4 

'~'Aniier 1elin proportion'of<'researchcarried out in the world'~''~"'" 

todyan n te p~nd-physical isfels o ioloic sciences 4under-- ' 

taknmeicnt nierites Te direction of muh of this re"search 
tae a~ ""ria moie whic mae i psible.~ This, "' 

4 4, 

s r rinehyt s"'~ic 'L w case 5,pe.M 
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bc hned,)~pci*cant 

oGovnmen .such as, rclue Eergy t inose attnton) 

funingandsuportinareas of rearob relatdo LDC a, Titl.e XII 

to the Foreign Assistance Pct as amended in1975 calls for Govermient ~ 

support~of land~grant and other eligibl unvrste inporasrlated 

to agricultuiral institutinaldIeveopmaent and researchi so ithatthey migh3t 

impirove their participation inAmerican and int,'inational efforts related 

tosovig o.) ad utito questions. 4Thisis only a frtstep, how

evcer, and mla ircto ofuierisit research capability nest 

be unetkni other fields of science. 'iIt is however exactly this ., 

type of change which will reac Afia outis 

AU.S. universit reac caipacity i~s redirected, U.S. institu

tosof4 higher learning will begin to generate knovi:edge rqie o 

LDC~developmuent. Perhaps as Importznt' will be the new role U.S. unliver

aiiewllplay in!I-kn .. capacity to internationliIefforts and. 

LD'-trnt a devlopent Fo. moat African states, in prticulr,~~'"< 

long-term cooperative wok inscience with U.S. universities would4 sup-" 

*,.tterown ind~igenous capacity building. Thus) the. eorient,1--d44~/A4 

American unvriyrsac cpct hudb used for: ' 

~.1 Coordiae reerch with4Afrcnuiveities~~~I A{4 4 

4<ACenters.. I'' 

re
,42. :oriaetraining colitpflersts fr Africans 
4'"4"laeto No. 1.4 


"'444ng3- rd Co na e m4n n 



Joofoii C53hlldC ifdiachoi,,i ht. andv 

a ue oaraat ti"'c6i tiii riwens 16it cost anuveana 

-"~orfricau s cetbne bfleeV. of Lj e 

delopment aoffs -6chresearch. fudig gencies and.£ Government 


Amercan 'nversi les-sbuld be selective intei choice f African
 

countries, universities and reses ch insitutionis with~ which to esta 

~blis such relationships, rather than attempt such liniks wit larg 4 

numbers of institutiontes.haHowever > 

;coamiten funding and pora~ing should be long tern, at least 5. 10l4 

What is being suggested ia neither new, nor untried. However, 4 

'mostattention hasaso far been focused on non-African LDC's. For exam-

pl~e, during the past 20 yearssi Aeian unerse ae be n 

vovenagricultural activities in -India. During this period almost~ 

$31milionandanother, 1- muilion, U.S. -omed Indian; rupe 'were spent. 

About 700 =~n years of U.S staff time were. devoted to helping India .A>' 

improve its' system, ofarclua eerhadeuain vr1000 

India faculty memberslnd~ra4dia s4tudents situdied in theU.S.2 9 

Similarly, theVUniveriyo Wisco'nsin's Ln Tenur Center, the -nvr
 

sit 1s of Illinois, MichiganState, and others have 'Woninvolved in LDC 

20MO
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coS' -,-th fot U, 

S e canal. do
 

h it veronstieut
 

TheUnited as 4 4 ri~nb
 

to ~nl te
oa~c~mtessch~tO5tia tmake up 

C ltte r!p 2? Te UJ.S. sboul off'er it financial. BUpport for
 

teprorm of such centers.~ Howiever,. it is more impotantto eeo
 

resarc eteen U.S. and these centers. American
liks universities 

ui±versities~ could Inicrease their own caaities I1n LCrltdrsac 

Ceteswhlthouhcoorina~ted aciitesith Ineratonal Reeac 


at th smetime contributing their 1ocal~ expertise) reeac fidng.
 

.andtrinngfacilities to the internationa centers In sh~ort, American 

U4corinto witC&interna~tional activitiesne, t ea~efrsW 4
UuA~vLh 

inomllinks'of iniida sintss 

SFor LDC's in4genrial n Africa inparticular' it is~becoming, 

to be made-incregasingly apparent thiat a socia.l science cajpbiity needs 

,ailableto complement that*which the naturia2.sciences offer. Researchg~'". 

undertaken in the" hardsine may le~ad 4, to the e-1pntoanw 

techno~logy such as an jiuprovcd variety of the local food crop but the ~4444>4k

21Sce~~~ 23,4.44
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on o 6d66o* t,-63ta J i i ~ita~ 1keh 

emuzd0" lciS a etotisi er-e 

the ne epsIn aereer, -u :progaVe 

Ore usittaeti and th enTre are,dra Sod the ~ 

nroct - h oae oth eincease, in urbneltetdecln 

only ane'tSdreoarc reasethe prgam. an tnesoespoen dfe 
7sa te 

discovered butilJ. develop as well a capacity for sc eerha 

~Americ>pn universities.~jig.: 

The eorientationofEiting .S. Gaacity- Education 

:.Asterican univerities need tob utiie more efIlectifl both inl 

1II<temfteqattynd-qalty of Aricans eduzcatd Wile maost 
observer docate that as much education and traing as it; feasible 

-should takze plc inArc)ralsi oepect a continuation 

of the need for Africas to stud~y abro especially for~advnedgrs 

pln y-mriasvibi epce tocontinue in hedecae to come
 
:owsteU.. omeetaniotant nedofAfrica countiesfor ~I
 

traing sc5ientistsabron wih ,diplin Amrcans. In act the 

.S.a p tew-indstraleziunri natioa,n
:i of th 




V0 6,iscrr oc gntonal int onl higher 

, Yeson 77r15 

'taned. African~ scientt cam enhance Mrcan, science capacities in wiays. 

N)4ch othe forms ofextera ineamnts cannot -- namely the~ creation > 

of indigenous capacit~y along ith affecting long-termdeveopent eneis 

The? quantitative Incres intriigArc scientists in U.S.
 

ititutions needs to be ac'compaied, hoever, with th uli-tv ipoe
 

ment of US. edction for Africans.- This is so for seveisralresons.~ First,
 

nical. needs of his' society) willfin t difficulitatia ater7point to 

address ~imPrtat developm~ent queston ofaconcern -to his 0-.M society. 

Second,' unless ani Afri'an scientist receives some additional training to '~ 6' 

allo~hi tobe operationa in an African setingi the contribution he I r 

2~--~liited.Thr.,falrs nbth 'of the 

abov, cntrtnits t th bran'dainphenomenon1 co that an 'African scien-~' 

tist wMf be more lieyormani the U..rter than retu~rn to 

abile to make a hmewlbe 1 

Africa. ~~''~ o-~- -~ "4 

IfAmercnnuniversities express a low interest in developmenlt *'7§T 

related resea rch. Africans illbe ulikely to be encuraedo engne in &~ 

reac relevantKto thi w5ocieis Gaut stdet usuaflly 6 ~ 

nmdd hroug h research-grants ofothers ,, o xml tdn 
Ma5tdi~ 
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nothing~in t3Oe normnal training of a scientistA at anAmeican instuti4on~S< '
 

4to ~prepare him for suich a 5task. Science management and planning are skils
 

whichav beom highly,reie in" the UntdSaesadcnb easily "sis
 

tught bore.' The experience- of U.S. lo4crnment and induztry is inter

nonal reconized and up uti thi ont~it hsnot been traisferred'
 

asapart of th rann o LC cinist.~ -A ~
 

Wihadiinan ya i teUnte tae the education of an"' 

'Aficascentstwould be tailored to"thie work enviroeett hc
 

hshould contriSbute. The~ eediturewilmkhsonwrkeevt
 

to his society as ella decreasing bi~or career--- frutrtin oneri 

thusi fserious scetii research in Africa. '''' ~A'"S"' 

stutos tAe" PrivateC o-Uie t InS : 5ctor 

A"Priat th",~epastbeen at theforefront ocffundtinshavn 


7 "t but currently many~ havesicceaidveopngcountries mo~~ved away 
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:,conieral:,tcnn to ob, bems suc~h aste radtcation of 

wa~la r he ood. crisis and n the rocess have ~ontrbuited to the 

esabismnt of scientific capabilities in ThirdWorld countries.< 

Hvr, US.foudion activities in these areas~appears to have reached 

a Ivkepcal ntecs of Africa. This is in part due to their4' 

ownfinancial problems of recent years. The (degree of atteziton and 

fuInin which can be expected fron these f~oundations; on the suibject. of
 

science for development might, be increased with a vigorous government
 

program 4in supr of this endeavor. Thswould. mike it both feasile
 

andprfizbl fo sch ouAntion tous heir pilot project capabili-<4 

ties in iconjunction wvith -longer term U.S. capital assistance in support;"
 

~of African 1science~. Fonain aeiu h otbe bet uti
 

4as well as5 launch their programis -in idevelopmeont and science and. their >
 

prior experence and utieditrs in this field could be0 ractcw
 

voted .with 'a <government program of'-the same 'type. 
 -

kmerican piaeilndustry constitutes one of the 
1 

largest and ., 

largelay untapped reorcsfor the development of African science. 

i-n
Corpoations not surprisingly most cowonly1 engage resarh elte 
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de-mk6en t conrct-out researcn to private -industry, in. many areas 

Whee- aton~al interest and nationul policy~suggest that knowledge pro 

ductio is desirable. Many 4private corporations operate wholly~ or 

~partially throuigh government ,contjracts~ especially in 4defense. Mucb or. 

the research andknow-how in the electronics field was undertakenand 

sosrdthrough government agencies. Industry responds to the avail

ability of government contracts in the same manner as do universities. 

Wefudnbeoe viabe for topics tbat ire relevant to African 

k'develolaint) that seem to have some market potential, priva.l corpor

'ations will enter tbat area. iThe partial. redirection of governmerit

spotdresearch inhatmdcn)aud-agriculture b .. ids 

could muake nnipotn impact enhancement 

- --U.S.~ 'cience capabilities as wenlas that in Afirica. 

try.44 on tbe overall of4 the 

',. .. . . .D. ationalizing tV e Policy Mchanism 

4-The United States Goavernment lacks both Athe- capacity to 

coodiat its ovn policy network in the area. of science for develop

mnent-'and thie capacity to ar ,t effective programsintaaraI 

Afrca.Only a,4 mal 4proportion of the budgets of relevant government, 

agnisaeallocated 4 to science and deveopment; sm~aler still are -' 

,2#the funds44earmarked for Afri~ca. Hitstorical.ly, government dep-artments ' 

lieHWArculture, , eucfr 4andintitutions an the- Hational Science 
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e larger InterFonatit have dealt with R&D'vithout considAerin 


natona oftheir work. The interntioalization~ of knowledge
cotex 


anh goigresouc itrendceothNorth and tbe South
 

haveent et i te ight of a ainlplc
fllycosiere 


for science for deeopet
 

TheU.S Aey or ntentoalDvlpen ste rnho
 

the Government currently vested with primary responsibilit for deiiiop3

uentm Mayetra n itra tde have
andthe,Third World. 


cr~iticized AID for its program and. have md eomnain as toit
 

futur diecton 5 This report is more narowy concerned wt I'
 

~structuzre and capabilities as they relate to science aid to Africa.
 

Preenty, IDlacks adequaate staff in .science both at the planning
 

~and policy level and at the technical level in teras of program itple

mentation. Further, AID's mandatei under the flew Directions Legislation
 

~Qposes problems for its vigorous support of Third World science anid <
 

4 research. Thne long-range goal 'of meigBscHanNeeds is fre-, 

quetl juge by Congress in~terms of sHort-rzie proThiiI which 

d and goods to poor people i<-ael.Wie h e<eliver~servrices 


of dcveloient philoaohy~is understandable in the light -of
 
Ndirection 

po~st project failures adteskewed inoepten of many Third 'World<-' 

countries, the trend away from thie building of infrastructure In AfricaK'~:A~2N--N 

''<towrs stopgap food' an~dhah ai&d does not necesarily rectify 4the 

cases it may magif them. AID's ove-l'<<<"4"'m'iistakes of the~past.~ In sore 


fivlomn pra~~~m should embrace projects w1hich ~reach the poorest <""->"<<'<'
 

N 

25se Lincoln~ Gordon and4 Ascits An Aaseosment of Developyunt.,,-N"'~~ 

'4Assistance Strategies 1 (Bookings; 5Iuj 
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in Thiorl socet p butthe shoud al iovide for the
 

creationof-idgnu cap Uiie vich over the lon r assure
 

such ccutw eto efrla
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Tebasic bureaucratic strcture of AID) has~ to a confsed
 

dfusion oI'esnibilite 'in this ra In the'absence o
 

scee for deveopment policy rnnd=~ ac, ivities are undertaken 4vthi,
 

s substanitive di1ois As-bwelas -witbn itsAfrica-Burea.
 

actviie lack overall coordi~o an prvea times ob one
 

productive~toteoealdvlpeto cec capacity in African*
 

Given current assistance guidelines, AItD can~not, address the science~, 

~needs of states like Nigeria which bave the resources tpucaeits~ 

~own aid. Ntigeria, affluenat due. to its oil resources, sufferfomanJ 

of the same probles~of manpower and technical exp~ertise which char

J~acterize smaller and poorer states. The U.S. Goverment 4 needs to develop 

aehansm fo eeting, h needs ofsuchsae.biei posssse the 

,resourc- ,base upon which to build~ an indigenous~ research structure.
 

~Without, assistance to do so) it 4remains dependenit ukpon iierntionU~.
 

business, and other~external economic actors to artculate the technical4U 
 ,~A*

'andinsiutoa capacity wit wih o
 

~-'a.K serveas, a spksanfrapolicy of science for
- U 

development to the. Exctv Brach othe governmen 

deatetadte U.S. populace. ~ <'2 ~~--

African science plicy developmaent. ~ 
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Sment is not it~s historical mission. Nfor~ has AID proven itself~ capable 
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<The fact that7 AID is not structured to meet the cballeage~of 
i
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inte thei~countries includainig Canadia a SenhvUntedStates. 


uersan thatourw technolog E4d technicl methods canno bet m 

ferred voesale to the Third Wrld I--not easily grafted upon ;iiititu

to wich were foned'upon earler ass At ucnties 

need the ca~pacity~to genert thei own social, poitical, economic~ and 

techica3.wuinst theirovnproblems-. This An not siml eas 

natioha self-relince asbetrtan tecncal deenece but becaus 
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mutring. Further, the IDFC has been enthusisial received in
 

The Uitedi Sttsmight do well. to pursue a -similar institu- ~ --'Africa. 
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aid an nfrato n heetofpoga raisi.,an th caaity to:.II
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~~~ ~ ~~ TASLE 39 QI ~ ~ ~ ;1§i1; 

U . SPENDING ON R A D,FOR kDEVELOPMENT 

S Rough AID Estimates ~or FY 1972 

(Reported by tMoravcsik) 

.Yr~4 4~ 

VR. 0 explicitly for 'tenefit of 
*7e,4,!Ioplng countries: 

a). AID 
'Cb). U.S. Contribut1ions to 

Multinational Organizatin 

).U.S. Foundat ions 

+0'9Uer R& D in Developing Countries 4 

a). Through Other U.S. 
Goverjwental Agencies 

b). Private Industry 

SUBTOTAL 

Mil1ions 
of 

Doll1ars 

100 

70 
40 

210 

90 
201G; 

REF 

; 

PrEi 
PT. 

j 
Mcw 

SUBTOTAL 110 

Other 'R&A0 of Potential Short-Term 
aeinefit to Developing Countries 

a). Governmental Agencies 500 

b). Private Industry SU30A 

SUTTA 3 



~ ~ k ~ L~pA ndix 28 h 4i : 

Disciplines of the. nivFersity AID Contract Staff 

AAA ~ A~*~~%~ AARural 'Develooment CA ntOra:>C 

~Discioline 	 'Number :Percent4, 

AArI AnCA~ science 221
 

bfonq 223 16 
 A 

tural economiics b/140 	 10
C&AN~CAAAAAgricul 

CC A AAAAA'-Agri cul tural engineering 	 84 6
 
Agricul tural extens~ion 86 6
 
Agri culturalI education 72 5
 
Agricultural administration 554
 
HIorticulture 45 3
 
Plant pathology and entomology 48 3
 
Hlomeeconomics 43 3
 
Forestry 	 cine 34n 2
 
Botan~y, other b4 sic pln cecs21 	 2A 
Range imnageiuent 11 1
 
Bacteriology and food technology c7 1
c/ 	 1
Other non-agri~uturadisciplines. 27 29
Discipline unkr'._n<7 

TOTAL 	 1,399 100
 

A ~ /lnclude 	veterinary medicine 

A - rural 	 AYincludes sociology 
S/N~on-agricultural disciplines were grouped together for 

thi stdy This~5,group rersne a ait o aet 

including 	basic biological and physical scientists,AA ))'A English teachers, and librarians.A ,A 

Source:-	 Thompson, 1.411liam 11., "AID-University Rural De',elocmeiit 
Cotat an U.S Unvesiie. (Washingon D.C.: 

:A)A:7~CAAAA~A~)A.AAAIDS 1968). 
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Table 25 

Brief Swnnaries of Selected International Project 
Involvingthe College of Agriculture and Natural 

Resources of Michigan State University from 
Jujne 197ltoJune 1978 - - - -

-

a)Lvestock Feeds Research Project; Bel ize; Departments ofAnimal 
. 4,sUan andoucoeneau rm t etnSU;
sity of Minnesota;'firnancially supported by' Michigan arnd Nlational 
oa gvrmntaece, AE ndohr.Partnersof the Americas, Heifer Project International , MUCIA, 1 

-b) Michigan Partners 6f the Americas; Dominican Republic and Belize; 
technical assistance, training, and exchange; Cooperative Exten-
Sion Service (mostly 4-H) and anircal science departments at HSU; 
supported by the Partners, Michigan and Belizan institutions and 
organizations. 

-

c) MUCIA-Indonesia; interdisciplinary; 
AID funding. 

Institutional development; 

* -

d) HSU Brazil-MIEC; interdisciplinary; support to graduate education; 
institution building; supported by AID loan to Brazil and Govern
ment of Brazil. 

e) Peace Corps Intern Program; Philippines, Thailand, Halayi?' and 
Nepal; financed by ACTION- Peace corps. 

* 

f) 

g) 

KUCIA-Somalia; Department of Crop and Soil Sciences; research and 
training; financed by FAO. 
Better Understandtng of Poor Rural Households - technical change 

and income distribution in LDC's; research and technical services; 
oriented to West Africa; Cepartment of Agricultural Economics; 
AID financed. -

h) Female Participation in West Africa; research; Department of 
Agricultural Economics; AID financed. 

i) Sahel, Secretariat and Documentation Center; Department of Agri-,
cultural.Economics; consulting services, applied research, seminars, 

translation of research results; AID financed. 

j) Master's Degree Training for 25 Students from Sahel, Africa; Depart
ment of Agricultura*J Economics; AID financed. 

k) Agricultur3l Economics Services; African Sahel; applied research and consul tingservices .on priority projects; Department of-

Agricultural Economics; AID financed. 

1) Integrated Rural Cevelopment, Upper Volta/ORD; technical 
Depart.enz of Agricui:ural Economics; AID financed. 

assistance; -

"m) Agricultural Economic Analysis, Nliger: design of agricultural 
research prgram as j,ar- of liger's *Iational Instit-te of 'gri
cuiturl Research; epartnent of Agricultural Economics; AID financed. 

Source: Highlights Internaticonal Activities of College of Agriculture 
and -atural Resources (June 1977-iune 193): Michigan Stat, Univ 
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-Tab1e 46 

Some International Centers oResearch Excellence 
(eciuding agricutural onesi 

-a--ntA.h 	 ] p-e :C AIH . : : .. . ..1) 	 InrnationalCenter for Agricultural Research in Dry 
Ar as P CARDA),airo, Egypt, est. 1976. 

2) 	 Asian Vegetable Research and Developiwnt Center,
Taiwan. (AVROC) 

3) International Center for Insect Physiology and Ecology,

Kenya (ICIPE), 

4) 	International Center for Living Aquatic esources
 
Managemint, Philippines (ICLARMi).
 

5) 	Central Food Technological Research Insti'%z% M4ysore,
 
India. (CETRI)
 

/1 6) Institution of Nutriticn of Central America and
 
II- Panama, Guatemala City. (INCAP)
 

(C'~7) Nutrition Center of the Philippines, Mianila
 

*See 	 Figure 4 for agricultural1 centers. 
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Table 2444.4j	 
4 ~ 

major Contracts for ITSOY Program*
 an 
7 

AID. Researchi Contract (AID/C4i/ta-C-73W1)
..	 7
L1--

Cntc riod: April :1, 1973 March 3.!976 

sonietie9f-oybeans.Title: DSvelopment of Improved 
:A-~-ID-TResearch- C-otrac--t-AD/ta-C-1Zg4,)4, 


Total Funding: $2,085,855
 
ContractPeriod: April 1,1976 -~March 31, 1979
 

of Soybeans andTitle: Development of Improved Varieties 
Supporting Cultural and Mark~eting Practices for 
Productian in the Tropics and" Informatipn Deliv'ery 
Systems. 

Grant to U.of Illinois (AID/C.14/ta-g-73'-49)
3. U.S. 	AID 211(d).
Total Funding: $500,000
 
Grant Period: October 1,1973 to Septerber 30, 1978
 

Title: A Grant to Strengthen the Institutional Response
Imiprove-Capabilities of the University of Illinois in 
ment of Soybeans for Tropical and Subtropical Areas. 

4. U.S. 	AID 211(d). Grant to University of Puerto Rico 
(AID/Ci4/ta-g-73049)
 

Total Funding: S500,000
 
Grant Period: October 1, 1973 to September 30, 1978
 
Title: A Grant to Strengthen the Institutional Response
 

Capabilities of the University of Puerto Rico in
 
for Tropical and SubtropicalImprovement of Soybeans 

Areas.
 

5. Rockefeller Grant
 
Total Funding: $100,000 

,4 

Grant Period: August 1, 1974 - July 31, 1975 
Purpose: 	 To support tropical soybean production research 

centered at Puerto Rico including seed
 
storage under tropicai conditions.
 

6. Food 	and Agricultural Organization of the United Nations, 
UNOP and UICEF/CARE
 

FAO/WIDP Funding: $862,000
 
Period: 1975-19738j

UniCEF/CARE Fundingj: S4154,000 
Period: Mid 1977 to 1978 
Purpose: 	 Soybean Developm-nt inSri Lanka.
 

7. 	Soybe,3n and Mizle Development inPeru 
AID Funding: $652,000 A 

1979
-Oc:ober
Period: Novemnber 1977 


"ABrief Ouln Summary of Progress 1973-1978: The Ite~r"Source: 


national SoQybean Programi (ITSOY)." 
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