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Strengthening Agricultural Research in Africa: 
Some Neglected Issues 

by Dayanatha Jha 

Considerah!e efforts have been made since mid-seventies to upgrade national agri
cultural te earch capabilities in Africa. Over the lask ten years, this sector has received
substantijl ex'qrnal assistance' . The current consensus is that such efforts have notbeen suc',:essful, Many reviews have appeared over he last 5 - 6 years which point out
the man,/ weaknesse, of agricultural research systems ind steps needet' to improve
them 2 . I his brief article attempts to highlight some broad policy related issues which are crucial in this lErard. Clear thinking at this level is necessary before effective plarning can be done for strengtheninq national research systems. We raise six broad 
questions. 

1. What importance is attached to agricultural research? 

Experience in Asia and Africa dajring the pre-independence period clearly indicates
that strong research prooramns developed under the colonial powers. The commercial 
crop bias persikted even after independence and till early seventies, most African coun
tries continued to niglect food crop research. In almost all cases, greater priority was 
accorded to exte.sioii (Boyce and E'enson 1975).
 
Since then research 
resources have been substantially eugmented. Tabl,3 1 shows thisquite clealy, particu;arly with reference to scientific manpower. However, it is important to bear in mind that this has been made possible largaiy through external resources.
Information from selccted West African countries repoted in Table . shows that such 
resources account for a very large proportion of current research spendinqls. In alloca
tion of domestic financial resources African policy makers ho.ve not accorded priorityto research. Salary obligations of a larger number of researchers account for most of
the bLdgeted expenditures. Almost all reviews point out that governments find itd;fficult to meet the recurrent cost needs. There are other qualitativ? evidence whichsupport the contention that, despite public pronouncements to the contrary and
creation of ministries and departments for science and technology, agricultural research
is not take3n seriously. For example, in most cases governments have been reluctant topermit reorganization and restructuring of the research bT,,em, but have created a
large number of autonomous pzrastatals in other spheres of agricultural acitivities. Thetendency to depend on a number of donors for research resources has also created problems like lacK of coordination, dispersal of resourco., P -. Wp shall come back to this later. 
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Table 1: National Agricultural Research Resources of Africa 
NJ 
C) CategoryI Agric. GDP Ag. Research Number Grtwih (71-10) in Reseerchi % ofCountry in 1980 expenditures of Expenditure No. of expenditure external

(mill. U.S.$) in 1980 Scientists Scient'sts as % of funds(mill. U.S.$) (1980) % % agric. GDP1 2 3 4 5 6 7 8 
Rudimentary Systems 
CHAD 285 1.60 42 36 61 0.56GAMBIA 650 0.07 7 27 40 0.13 naGABON' 259 0.33 6 137LIBFAIA 20 0.13 50374 0.39 20 28 43MAURITANIA 0.10 75I z7 0.28 8 10 14 0.22 naSIERRA LEONE 335 0.70 35 24 17
BURKINA FASO 
 0.21 32392 1.i3 12 49RWANDA 20 0.28 87538 0.94 24 10 50 0.17LESOTHO na77 0.46 14 53SWAZILAND 100 0.60 nana 1.31 23 88 92 na na
Sma!lSystems 
CAMEROON 1923 3.79 106 24 47BURUNDI 0.20 51434 3.61 41 255 71 0.83 naETHIOPIA 1881 3.40 155 198 0.18MADAGASCAR na1174 4.88 68 -24 - 3 0.41MALAWI na611 5.66 276 101ZAMBIA 184 0.93 na568 5.20 96 -30 18 0.91BOTSWANA nana 4.98 61 542 85 na na
Medium-sized Systems 
GHANA 
 10157 12.65 352 92COTE 151 0.12 70D'IVOI RE 2390 12.77 116 - 9MALI 5 0.53 61592 6.14 66 54SENEGAL 172 1.04 65768 9.73 172 48 32 1.27 68TANZANIA 2349 7.21 212 -7 112 0.31UGANDA na9720 7.45 175
ZIMBABWE -4 119 0.08 na436 10.56 201 106 17 2.42 na 
Large Systems 

NIGERIA °18226 121.84 10 4 224 261 0.67KENYA 
 2037 22.71 400 192 90 1.11 naSource: Data on research expenditures and .cientists from Judd, M. Ann et al 1983 ar.d on external funding from World Bank 1987.Rundimentary systems - less than 2 million US$ (1980) esearch expenditures, Small Systems - 2 to 5 million, Medium-sized Systems - 6 to 20 miliion. Large Systems - more than 20 million
 
Less than 1 percent
 



In Table 1 we show that despite high growth in research resources over the recent past, 
there is substantial underinvestment. Only four countries spend more than one percent 
of their agricultural GDP on research, 14 spend less than 0.5 percent. This wide varia
tion provides one indication of differences among countries with respect to support 
for research. Perhaps more significant is the fact that thP share allocated to research is 
not related to the 5ize of the agricultural sector - in some sense a proxy for capacity 
to invest. Tabie 1 shows that countries within the same agricultural GDP size class 
devote widely differing shares to acricultural research. There is thus a strong basis for 
arguing that national policy makers do not look upon agricultural research and its 
potential in the same way as, for example, donors and academicians do. This must 
change. Enthusiasm and willingness on the part of senior research administrators and 
the international community must be backed by commitment at the highest policy 
making level, not only in the ministry of agriculture but also in finance and economic 
aifairs planning, and other related departments. 

2. What are national research systems trying to accomplish? 

We have shown that reearch resources have grown substantially over the last 10 to 15 
years. It is important to zsk where have the incremental resources gone? In the first 
instance, there has been a broadening of lesearL. base in terms of number of com
modities. In response to past neglect of food crops research, most national systems 
have initiated or strengthened this area. Analyzing commodity-wise breakdown of 
scientific publications from Africa, Bennell and Thrope (1987) found that in 1973, 
nearly 78 percent of all crnmodity oriented publications pertained to nine coin
modities (maize, rice, fruits and nuts, oil crops, pastures, cotton, cocra, coffee and 
tea); their share came down to 67 percent in 1978 and 55 percent in 1982. Legumes 
and root crops, which claimed about 5 percent of the total in 1973, went up to .bout 
12 percent in 1978, and 28 purcent in 1982. At the same time, there was considerable 
spatial expansion. New resear.h stations, substations, and experimental sites were 
established in large nrumbers. Strengthening research capabilities in relatively low po
tential regions became an important goal. Both these forces have contributed to in
efficient dispersion of research resources. Donor assisted projects have further aggra
vated this proliferation. Fhis expansion has, in most cases, oi'tpaced the management 
capacity of existing organizations (Ruttan 1986). This brings the question of priorities 
to the fore. In the absence of any institutional mechanism or capacity to analyze and 
articulte priority areas, any and every research project finds justification, more so if 
additional resources come with the project. 

In viewing priorities, it is useful to consider several dimensions. First, specific goals for 
the agricultural sector must be articulated in terms of commodities as well as regions.
In broad terms, most African countries focus on two major goals: focd self-suffi
ciency and augmentation of foreign exchange through agricultural exports and/or im
port substitution. Additionally, there is growing concern for 'marginal' lands whose 
capacity to produce is being outstripped by population growth. The problem is that, 
thus stated, these do not provide any guidance for research priorities - all research can 
potentially ontribute to one or the other goal. The first task should be to enunciate 
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these goals more specifically and carefully analyze alternative strategies available toachieve them. As mertioned earlier, research can contribute to any joal but it may notbe the most effective. Researr.h administrators seeking opportunities for expansion andpolitical leaders often find it convenient to exaggerate the importance of research to 
their clients. 
Second, one must distinguish the relevant time horizon for research. For some prioritycrop or region, there may be enough research knowledge already available in the country or outside. With modest investment in adaptive and on-farm research, an impactcan be expected in a relatively short period of time. In other cases, on-station researchmay ne,"d to be initiated because there is no stock of relevant knowledge. Here, researchcan have a long-term impact only and resource needs would be higher. The Indian experience with sorghum and millets research - two ciops of considerable importance toAfrica  is relevant in this context. Intensive research on these cropswas initiated in theearly sixties; it is only now that productivity improvements are becoming discernable
in aggregate deta for some regions. In the quest for short term impact (preferablyd',ring the short life spai of a project) the balance between on-farm and on-stationresearch is often distorted. High expectation is followed by frustration and research 
loses goodwill and credibility. 

T;iird, the broad ecological contours which determine Production systems in differentregions, need to be carefulll' woven in the scheme of priorities. For example. intensification of agriculture over most of Africa has ushered concern for degradation ofnatural resources. Similarly, human and animal diseases issues have implications forproduction systems. Excessive commodity orientation otten results in a neglect ofthese issues. Fourth, in addition to ecological endowments research priorities must explicitly be Lased on relative factor scar,ities. It has beer suggested that uch consideration can ir p,ov' potential pay-of fs to research. This perspective and awareness provides a much sounder articulation of 'farmer' needs' than is being searched for under
the rubric of larming system research in most Afi ican countries. 
To what extent can there factors be tied together in a neat model of research resourceallocation is still a frontier area of research. However, even systematic articulation of
these dimensions based on relatively straightforward analysis will, in my view, greatly
impiove the process of research resource allocation. The inventory of research needs
thrown up by this process would, in all cases, be too 
large in relation to available resources, and choices will have to be niade. The essential point is that such analysiswill make the trade-offs expiicit. The need for such analysis has been well recognised(ISNAR, 1981), but lack t-fstrong social science resources in most Afican research sys
tems tends to perpetuate this weakness. 

3. How are research resources organized and managed? 

The above discussion focussed on level of resources and priorities. How these resources are organized and managed is equally crucial. Almost all reviews of national researchsystems in Africa3 indicate that all agricultural and livestock research should be integrated within one organization, that this organization must have a reasonable level of 
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administrative and financial autonomy since civil service rules which often apply toresearch institutions are not conducive to efficient research; and that better career andreward structures must be designed to attract and retain qualified staff. N.one of thesesuggestions are readily accepted. On the other hand, suggestions regarding imprc vingresearch infrastructure (buildings, laboratories, vehicles, computers, equipment, etc)are easily accepted, as are suggestions to modify research approaches (from disciplinary
to multi-disciplinary approach, aid from largely on-station to greater effort on fieldtesting under farmer conditions) and training researchers. The latter end up as themain comporents of plans to strengthe. national research systems. Neither localresearch leadership nor donor pressure has made any significant impact on the basicstructural constraints identified in |he first part of this paragraph. Yet the fact remainsthat unless these are overcome, strengthening other components would not have thedesired effects (USAID, 1982). It should be noted that African governments have nothesitated in creating autonomous, well-funded parastatals. Indeed, within theeven 
agricultural research sector, several countries maintain such institutions for research on important export crops. It is time that serious efforts are made to bring about a 
change in this situation. 

4. What is the role of extern.ql assistance? 

Donor involvemei;t in agricultural research in Africa over the last 15 years has beenheavy, and largely ineffective (World Bank USAID1981, 1982, FAO 1984). Mostevaluations agree that such projects have been too demanding on national managerial
and manpower resources. Ail these contribute to rapid erosion of gains made duringthe life of the project. The last few years have witnessed significant changes in donorattitudes and steps are being taken to overcome these problems. I would like to pointout three specific issues which are largely internal and are likely to restrict the effectiveness of donor assistance. First, assistance for rescrch has to be sustained over along period of time. Very few donor agencies have the mandate to plan and commit resources for the required length to time. Even research under the CGIAR systemoperates under a constrained situation in this regard. Educating aid administrators andpolicy makers in donor countries is an extremely important first step. The processhas just been initiated (USAID 1985, World Bank 1987). Second, physical infrastructure (including soft infrastructure such as information systems) and training aretwo crucial areas where external assistance is needed. Experienc, has shown that these
 are best addressed at the 
 system level rather than at individual project level. These
needs usually are beyond the capacity 
 of individual donors, and cooperation andcoordination between nifferent donors becomes essential. Thls is no easy task. Third,specific donor countries may have specific expertise anin area of research or commodity, or- may haje training institutions in specific fields relevant for a given nationalresearch system. This is the simplest and most rational basis for technical assistance andtraining. But as donor involvement increases or moreas and more donors join, thisperspective is completely ignored. Few donor countries have strong capacity for re:earch

and training in tropical agriculture, yet almost all donois tie technical assistance andtraining to their respective countries. This often implies lower quality at higher costs. 
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The difficulties involved in removing these constraints should not be undermined. 
Legislative guidelines, inter al pressure groups, geo-political considerations, etc deter
mine the broad fra,,iework of aid policy. Building institutions and human capital calls 
for a different set of rules. 
The role of the International Agricultural Resaarch Centers (IARC's) deserves special
mention. The Consultative Group on International Agricultural Research ,CGIAR)
allocates, in the aggregate, nearly 25 percent o! its commodity specific research 
resouices to Africa, and the share is likely to increase (CGIAR 1987). In the food 
crops research sector, the [ARC investments represent a sizeable proportion of total 
national research efforts, rnoe so in terms of quality and skill levels. Apart from the 
basic task of developing irprcved technologies foi the mandate crops, considerable 
importar,ce is attached to strengthening national capacity for research through colla
borative work with natioral institutions. We focus here on the latter role, since this is 
evolving arrd sibject to considerable debate. 
The demand foroeater involvement of the IARCs in national progrms is dr;ven by
three forces. Fir st ,vithin the Centers and as part of a well-accepted research methodo
logy, there isdemand for testing mater ials and ideas over a wide range of environments. 
Th is is riot possible on-ste. The approach followed initially, particularly -with reference 
to varietal tesing, was to design iiternatornal testing programs in which Center rnate
ridIS Ia onrjwith nat ionally developed cultivars) were tested at a large number of loca
tions in a munbcr of courri ies. WitlI wheat and rice, this approach proved quite useful 
in Asia. The African expe ience hfrs not been so positive and the need to take research
(rather than its; ontrJilt) closer to the target environient is being emphasized. Some 
centers4 have estabhlished ther owrn reglional stations, others have used sisier Centers in 
Afica for this, purpose. Placing cetter researcheis inrr national research systems has 
been another mechanisrT) UseI for this )urpose. 
Secondly, rrro It laler l ,n.Id hilateral donors have severalsponsoed regiotral research 
initiatives in Afiica) . These depend largely on the IARCs, which find such institutions 
"'xtertelvhnelpfll in ialiilg Iarge, cente preserTtn if-, the region an( furtheing their
 
oojectives. Finally, donor assisted research projects countries
in specific sometimes 
soli.it direct cerivt', participation in national receach programs. The result of all these 
forces is relatively larger dleployment ot Center resrurces outside the host country. It
 
has been slhown, for exarple, that oUt of 313 IARC researchers working in Africa,

44 percent were loca;ted 
 away froi the rmain center. In Asia and Latin America, the 
figure was ;about 15 perceni (Pluck reri, et al. 1986). 
Two issues are important in this context First, as has been argued above, strength
ening national research systems reluires a system-level perspective. By focussing on 
mandate crops only, individual IAl Cs become vulnerable to the same criticisms which 
were applied to individual donors. Since bilateral/multilateral acsistance is crucial for 
both national research systeris as ssell as the IARCs, it is important that these issues 
are analyzed and a consistent position is developed. Secondly, there is the more basic 
issue of whether deployment of an increasing quantity oi additional resources awa,
from the main center is efficient or is leading them towards the same path of regional
dispersion for which we found fault with the national systerrs. The answer obviously
lies in the way these resources are ur-ed. If they are used for tasks which do not really
require their nigh-powered (and cost'),) skills as researchers or do not explicitly contri
bute to the research goals of the Centers, such deployment is inefficient. 
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5. What approach isrelevant for small countries? 

Small countries face special problems. It has been shown (table 1) that in sc',eral coun
tries smallness of researcn system is due to underinvestrnent. Here we are concerned 
with those cases where size poses a rea: istraint (Gamble and Triqo, 1984). The 
crucial question is how do such countries harness hoiu meager research resources? 
Diversity of crops and ecology further compound the problem -- In terms of research 
neued, ii puts theim in the same category as large countries. Ihere seems to be a con
sew'us that the research approach in such zases should be bast! cii extensive borrowing
from largin systems, 1ARCs or other external sources, and designing national systems
largely on the basis A adaptive iesearch (ISNAR, 1984). There are two issues which 
need some further Thought. What implication does this approach have for resl'arch 
organization, ra(!enitrit ifid funling? It probfauly metalls that more agronomists
than breeders wMl 1W elet; nie wouldWI!1 need to shift front major research station 
to a larger tinlIi of expel irinrri sites, the lature of research support and infiastruc
tuire would he diffferlt. 1[hr der is perhraps best conveyed by looking at the differences 
in organization an strucul e btweei a producing firm and a marketing firm. So far,
altitori iI this Ile; is heeri iororvd cr1 networking and linkages, the above aspects 
have not htee carehl I1,, considered. 

The second erellies to tzxport crops reseai ch in small countries. Regional research 
istitutiori for Ihs, 'r)p; wfhich were created during colonial times have all declined 

.und becorie nleta i.0 ristititiorns. As neighbors compete for enlarging their shares in 
treo WOrld rirarke. toin is rio incentive wr sharing research results. Countries where 
wU'lI Irstitution, ,oI,' tocurd try to internalize the qaiis I,orn their research. This forces ,o 	 to/ t i tl stir cl their own. Small counries are again put at a disadvantage.
fxw; ,rce if snill cotf es in the developed wor Id indicates that higly specialized

11d11tU' .qriCI k-dOt triIf involvement of commercial producer; ,rrid agri-bUsiness,
lhive tmlihled the sirall Furopre m countries to maintain viable research systems (de 
z ;rw 1984). -1hese conditions are riot likely to obtain for quite some time in Africa. 
In situaltior,,; wfnrc xpiirt ('rop production is under the estire sector rr managed by 
1 rtqf: mi h rnIt rll! fI il i , tr e positionn is 1rettel. 

6. Where do we go out farming iystems research? 

As a new and rClat ively uripI aVen Idea, farming systenis research rias claimed asubstan
tial part of dorror funds for iweeartch in Africa since the mid-seventies. It hat been the 
subject or a large number of nratiornal and internrat roil workshops and conferences
where the c,)ncepl, approaches, ter ormiology und orJ.riiizationral aspects have been 
discussed extensively. We wish to make a few points regarding the logical Lasis of 
much of the currer, work in this area. 

Existence of demand, apparent laternt,or is a pre corditn for success of any applied
research. This implies awareness of the conditio un erlerwhich users operate, their 
constraints and motivations. In ag:icu'tural Iest,rch this riearns understanding of 
'farming systemns' on thie part of researcheirs. Research organized within this context is 
defined in curr,.nt terminoloqy as 'restar ch with farming system perspective'. Lack of 
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this perspective among scientists and the resulting irrelevance of their work is rightly
identified as an important factor explaining why a lot of innovatio,,s are not accepted
by farmers. 
It is also argued that if innovations developed by researchers were subjected to verif 
cation on farmers' fields, this inconsistency would be immediately apparent. It would
show that the superiority observed under experimental farm conditions often disap
pears when the 'improved' practice is tested under farmer conditions. Lack of adequate
on-farm testing resuhs in perpetuation of irrelevant research at experiment stations on 
the one hand, and irrelevant extension messages on the other. 
Both the above premises ate undoubtedly correct. Problems arise in the way these
constraints are addressed. Most farming system research projects try to combine these 
two factors, nsuaily as independent appendage 'oon-going research activities. The two 
are operationalized under a survey (diagnostic and in-depth), and an on-farm testing,
ve;ification, rind adapt*ation components. This approach has conferred almost a dis
cipline-level status to farming systems research with its own vocabulary, methodology,
and rmiot important, cadre of farming systern scientists. The performance of these 
tearns has not been subjected to an-,' rigorlous evluation, but almost everywhere the
Inpression istI twhile they ha3, amply demonstrated the nappropriateness of re
cormmen(ded innovations under farrners' conditions (the second premise), they have 
not contr ibuted signif icantly to rationalization of on-station research (the first premise). 
It n,tontended here that the goals of far ruing systems research cannot be accomplished
unless J/ researcleis share the far mine, system perspective. It cannot be accomplished
by puttring togethe a few agronomists and economists in a team and sending them 
outSide the fences of the research station, while those inside continue as usual. It 

cannot evenr Ie icconiplished by mil-careei training of all researchers because most of
themihave heen tiaired earho ilnri tioditiion which encourages specialization in irigid 
disciplinary frimewoik. 

filcht
The most OIi, way of acfhievirrq this would be to develop a strong curriculum on 
irclude starning systems ,ilnd i1is ;,core requirerment for all agricultural degree 

proujraris. This wod ensure that agqicultiral speciolists coming out of their trainingprograirs are conscious of Ihe relevarce of their discipline in context of the larger sys
,eni. Tl(s touch neede(d refoim has not received any att'rntion, particularly in educa
tional insritutions im tie developing wolld. 

rimilarly, )n-farro testing, verification and adapttion can easily be incorporated in
eearch prigrain, on expe iment stations as a necessary final step of the research 

process. In fact, several African research systerns nad such programs in the past. These 
were discontinuer due to non-availability of resources. Strengthening this activity 
shuld be a plior ty. 

Conclusions 

In this brief paper, we have tried to ocus on those issues related to agricultural research 
which have not received enough attention. As donor agencies and national governments
begin the task of strengthening national research systems in earnest, these issues should 
be carefully examined. These are enumerated below. 
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1. Commitment to agricultural research must be created at the highest policy makinglevel. Without this the necessary structural changes and resources will not be forth
coming. 
2. A careful analysis of research priorities based on agricultural sector goals on the onehand and a realistic assessment of the contributions research can make towards theseon the other, must pr-,-cede other steps to strengthen research. Almost invariably this 
is not done. 
3. External assistance for agricultural research must be based on (a) a system wideperspective, (h)focussing on training arid iifrastructure, and (c) in technical assistance,on balanced consideutaion of recipient country needs and donor country expertise. 
4. For small countries, the priority issue is changes in organization and management
structLees, and operating rules whic'- fa -ilitate n,aximization of their capacity to
borrow felevnt research from outside. 
5. Finally, the most effirzient way (itoieriting research towards a system perspective
would be to ensure that researchers arte trained, during their early degree program, tothink in system rather than discipline iermis, This will require strengthening agriculturalcolleges and universities. Also, suppost for on-farm testing and verification should beviewed as extension of on-station research work, rather than an independent activity.Tis approach will also fgenerate pressures on scientists to be more responsive to local 
needs. 

Summary 

Inr spite of cnsiderahle effots to upgrade national agricultural research capabilitiesin Africa many national research systems are still weak. Research resources have beensubstmot ially augmented, largely by external atrsistance. In allocating domestic financialresources African policy imakers have not accorded priority to research. Moreover,many national p igrams are not sufficiently focussed, rational systems of priority
setting are often lacking arid research resources are dispersed inefficiently. Donor involvement has been heavy hut laigely ineffective because projects have been too narrowly focu,ed, too short too uncoordinated, and too demanding on national managetial manpower resources. Many Ahican countries ire suffering from 1he small country syndrome. The concept 
 of Farming SystEms Research has )een widely misinterpreted making it almost a discipline instead of giving a farming systems perspective toall important agricultural research activities. Thus original hopes pinned to this ap
proach have been belied.
 
In order to strengIth2n nat ionalagricultural systems in Africa, several steps are required.Most important anmorg them are: commitment to agricultural resea~ch at the highestpolicy-making level, the setting of clear priorities, a better conceptualization of external assistance (based on a system-wide perspective, with a stronger focus on trainingand infrastructure, and more effectively reflecting recipient country needs and donor 
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country expertise), efforts to enable small countries to borrow relevant research from 
outsde to the maximum extent, and finally the training of researchers during their 
early degree programs, to think in system rather than discipline terms. 

Zusammeniassung 

rrotz erheblicher Anstrengungen, dip LeistungsfJhi!.eit der nationalen Agrarforschung
in Afrika zu verbessern, sind viele nationale Forschungssysteme nach wie vor schwach. 
Die Forschungsmittel wurden erheblich gesteigert, vor allem durch Hilfe von aufgen. In 
der Zuweisung nationaler Mittel haben (diepolitischen Entscheidungstr~ger Afrikas der 
Forschung keine Prioritat eingerjurnt. Dariiber hinaus sind viele nationale Programme 
nicht scharf genug auf die Zic!e ausgerichtet, es fehlt weitgehend an einer rationalen 
Prior ititens-ltzLinr urnd die Forschungsm ittel werden eineffizient verstreLlt. Der Beitrag 
von Eniick iungshilfegei)en war erheblich, ahe vvei.g'ehend uneffektiv, da Projekte 
zu eng, z ku1z rind zu unkoordiniert angelegt wurden und die Kapazitiit des natio
nan orsch nqSrrrargernts uier forderten. Viele afrikanische Staaten leiden unter 
den typischen Piohler en eines Illeirten Landes. Das Konzept des ,,Farming Systems 
Resxearch" '.VIulde weitehend lftrlinteipretiert, indem daraUs fast eine Disziplin wurde, 
aitista(! alle wicht igen Al tivitaten der A]rj lotschurig aut den Betriebssystemansatz 
dusztJriChten. ALIf diesO Weise wurr(Ji anflitngliche Hofffniungeii, (lie rnitdiesem Ansatz 
ved)utdet watrn, enttaucht. 

Umra (lef riationalet Agmt foischtungssysteme in Afrika 7i1 stirken, sind verschiedene 
Scht ieI riotvvendig. Die wichtiqsten oinier ihnen sind: Verpflichlungen zu Gunsten der 
AN-iiur1 schmnq futder hdrchsten polirischen Entscheudungsehene, klare Priorit~ten
:,ft'ti !t iteseWI der (mit aufAuts; ichtLHj Auslandshilfe Mick das Gesarntsystem, 
statckir' Kon.zctntdtiO' IL(AUshildlng tilId Infrastruktur sowie hesserer Anpassung 
an den f3etlaif tit [tmphiirerliinde: aind (die Erlahrungen der CeberIlnder). Ma.nah
men, run ,'skleireir -itidern zu ermglichen, soweit als ringlich, relevante Forschungs
eigebnisse von au[Ieti /t iihctnc hr1e, Lnid schlielich eine Ausbildung von Forschern 
bereits wiihrend ihres Studii ms,die sietefhihiqt, im Sysemznusarnmeohang stat( in den 
Kategorien einei Disziplin zI den!<en. 

Notes 

According to one cacularion (AID 1985 external assistance for agricultural research in Africa 
grew more than three-fold betwveen 1976 and 1980 to reach nearly 192 million US dollars.
 
rhe International Service for National Agricultural Research (ISNAR) 
 has conducted reviews of 

several national systems in Aftica. The World Bank and USAID have conducted large multi-coun
try studies. The ropi,- has been the subject of a number of seminars, conferences, and special 
initiatives. 

See, for example, review3 of several national systems by !SNAR; Wnrld Bank (1987). 
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4 For example, the International Craps Research Institute for the Semi-Arid Tropics (ICRISAT),
located in Hydrabad, India. 
For example, Semi-Arid Food grain Research and Divelopment Project (SAFGRAD), ComiteInter-estate de Lutte Contre [a Secheresse au Sahel (CII. SS), Southern African Center for Cooperation in Agricultural Research (SACCAR), and several oihers. 
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