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Strengthening Agricultural Research in Africa:
Some Neglected Issues

by Dayanatha Jha

Considerak.le efforts have been made since mid-seventies 10 upgrade national agri-
cultural re.earch capabilities in Airica. Over the las ten years, this sector has recaived
substantial ex:ermal assistance’. The current consensus is that such efforts have not
been successful, Many reviews have appeared over the last 5 — 6 years which point out
the man'y weaknesse; oi agricultural research systems und steps needed to improve
them?. This brief article attempts to highlight some broad policy related issues which
are crucial in this regard. Clear thinking at this level is necessary before effective plar-
ning can be done for strengthening national research systems. We raise six broad
questions.

1. What importance is attached to agricultural research?

Experience in Asia and Africa during the pre-independence period clearly indicates
that strong research crograms developed under the colonial powers. The commercial
crop bias persisted even after independence and till early seventies, most African coun-
tries continued to neylect food crop research. In almost all cases, greater priority was
accorded to extersion (Boyce and Evenson 1975).

Since then research resources have been substantially zugmented. Tabiz 1 shows this
quite clearly, particuiarly with reference to scientific manpower. However, it is impor-
tant to bear in mind that this has been rnade possivie larg2iy through external resources,
Information from selccted West African countries reported in Table 1 shows that such
resources account tor a very large proportion of current research spendings. !'n alloca-
tion of domestic financial resources African poiicy makers have not accorded priority
to research. Salary obligaticns of a larger number of researchers account for nost of
the budgeted expenditures. Aimost all reviews point out that governments find it
d'fficult to meet the recurrent cost needs. Thera are other qualitative evidence which
support the contention that, despite putlic pronouncemants to the contrary and
creation of ministries and departments for science and technology, agricultural research
is not takan sericusly. For example, in riost cases governments have been retuctant to
permit reorganization and restructuring of the research sy.em, but have created a
large number of autonomous parastatals in other spheres ot agricultural acitivities. The
terdency to depend on a number of denors for research resources has also created prob-
lems lik2 lack of coordination, dispersal of resources, #~. Wa shall come back to this later,
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Table 1: National Agricultural Research Resources of Africa

99¢

Category!/ Agric. GDP Ag. Research Number Qrenah (71-80) in Research % of
Country in 1980 expenditures of Expenditure No. of expenditure  external
{mitl. US.3) in 1980 Scientists Scientists  as % of funds
{mill. U.5.8) {1980} % % agric. GDP

1 2 3 4 5 6 7 8
Rudimentary Sysiems
CHAD 285 1.60 42 3 61 0.56 6
GAMBIA 50 0.07 7 27 40 0.13 na
GABOMN 259 0.33 6 137 20 0.13 50
LIBERIA 374 0.39 20 28 43 0.10 75
MAURITANIA 127 0.28 8 10 14 0.22 na
SIERRA LEONE 335 0.70 35 4 17 0.2i 32
BURKINA FASO 392 1.1 12 49 20 0.28 87
RWANDA 538 0.94 24 10 50 0.17 na
LESOTHO 77 0.46 14 53 100 0.60 na
SWAZILAND na 1.31 23 88 g2 na na
Sma!l Systems
CAMEROON 1923 3.79 106 24 47 0.20 51
BURUNDI 434 3.61 41 255 71 0.83 na
ETHIOPIA 1881 3.40 153 - 198 0.18 na
MADAGASCAR 1174 4.88 68 —24 -3 0.41 na
MALAWI 611 5.66 276 101 184 0.93 na
ZAMBIA 568 5.20 96 —-30 18 0.91 na
BOTSWANA na 4.92 61 542 85 na na
Meadium-sized Sysiems
GHANA 10157 12.65 352 92 151 0.12 70
COTE D'I{VOIRE 2380 12.77 116 -9 5 0.53 61
MALL! 592 6.14 66 54 172 1.04 65
SENEGAL 768 9.73 172 48 32 1.27 68
TANZANIA 2349 7.21 212 -7 112 0.31 na
UGANDA 9720 745 175 —4 119 0.08 na
Z'MBABWE 436 10.56 201 106 17 242 na
Large Systems
NIGERIA 18226 121.84 1034 224 261 0.€7 .
KENYA 2037 22.71 400 192 90 1.11 na

Source: Data on research expenditures and xisntists from Judd, M. Anr. et al 1983 ard on external funding from World Bank 1987,

: Rundimentary systems — less than 2 million USS (1980) ;esearch experditures, Small Systeams —2to § million, Medium-sized Sys-
tens — 6 to 20 miliion, Large Systems — more than 20 million

* Less than 1 percent



In Table 1 we show that “lespite high growth in research resources over the recent past,
there is substartial 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 the share allocated to research is
not related to the size 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 agricultural 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 research resources have grown substantially over the last 10 to 15
years, It is important to ask where have the incremental resources gone? In the first
instance, there has been a broadening of iesearci 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 comimodity 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 about
12 percent in 1978, and 28 percent in 1982, At the same time, there was considerable
spatial expansion. New research stations, substations, and experimental sites were
established n large numbers. Strengthening research capabilities in refatively low po-
tential regions became an important geal. Both these forces have contributed to in-
efficient dispersion of research resources. Donor assisted projects have further agara-
veted this proliferation. This expansion has, in most cases, outpaced 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
articujate 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 mnst be articulated in terms of commodities as well as regions.
In broad terms, most African countries focus or two major goals: focd self-suffi-
ciency and augmentation of foreign exchangz 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 problein is that,
thus stated, these do not provide any guidance for research priorities — all research can
potentially contribute to one or the other goal. The first task should be to enunciate

267



these goals more specifically and carefully analyze alternative strategies available to
achieve them, As mernitioned earlier, research can contribute to any Joal but it may not
be the most effective. Research administrators seeking opportunities for expansion and
political leaders often find it convenient to exaggerate the importance of research to
their clients.

Second, one must dist'nguish the relevant time horizon for research. For some priority
crop or region, there may be enough research knowledge already available in the coun-
try or outside. With modest investment in adaptive and on-farm research, an impact
can be expected in a relatively short period of time. In other cases, on-station research
may nerd to be initiated because there is no stock of relevant knowledge. Here, research
can have a long-term impact only and resource needs would be higher, The Indian ex-
perience with sorghum and millets research — two ciops of considerable importance to
Africa — is relevant in this context. Intensive research on these crops was initiated in the
early sixties; it is only now that productivity improvements are becoming discernable
in aggregate data for some regions. In the quest for short term impact {preferably
during the short life spant of a project) the balance between on-farmy and on-station
research is often distorted. High expectation is followed by frustration and research
loses yoodwill and credibility.

Third, the broad ecological contours which determine production systems in different

regicns, need to he carefully woven in the scheme of priorities. For example. intensifi-
cation of agriculture over most of Africa has ushered concern for degradation of
natural resources. Similarly, human and animal diseases issues have implications for
production systems. Excessive commodity orientation otten results in a neglect of
these issues. Fourth, in addition to ecological endowments research priorities must ex-
plicitly be ixased on relative factor scarcities. It has beer. suggested that ,uch consider-
ation can i prov: potential pay-offs to research. This perspective and awareness pro-
vides a muct sounder articulation of ‘farmer’ needs’ than is being searched for under
the rubric of varming system research in most African countries.

To what extent can the<e factors be tied together in a neat model of research resource
allocation is stitl a frontier area uf research. However, even systematic articulation of
these dimensions based on relatively straightforward analysis will, in my view, greatly
impiove the process of research resource allacation. The inventory of research needs
threwn up by this process would, in all cases, be too large in relation to available re-
sources, and chaices will have to be made. The essential point is that such analysis
will make the trade-offs expiicit. The need for such analysis has been well recognised
{ISNAR, 1981), but lack . f strang sacial science resources in most Afiican 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 research
systems in Africa® indicate that all agricultural and livestock research should be inte-
grated 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 to
research inscitutions are not conducive to efficient research; and that better career and
reward structures must be designed to attract and retain qualified staff. Mone of these
suggestions are readily accepted. On the other hand, suggestions regarding imprcving
research infrastructure (buildings, laboratories, vehicles, computers, equipment, etc)
ore easily accepted, as are suggestions to mocdify research approaches {from disciplinary
to multi-disciplinary approach, and from largely onstation to yreater effort on field
testing under farmer conditions) and training researchers. The latter end up as the
muin comporents of plans to strengthen national research sysiems. Neither local
research leadership nor donor pressure has made any significant impact on the basic
structural constraints identified in ihe first part of this parzgraph. Yet the fact remains
that unless these are overcorne, strengthening other components would not have the
desired effects {USAID, 1982). It should be noted that African governments have riot
hesitated in creating autonomous, well-funded paiastatals. Indeed, even within the
agricuitural 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 external assistance?

Donor involveme:.t in agricultural research in Africa over the last 15 years has been
heavy, and largely ineffective (World Bank 1981, USA!ID 1982, FAO 1984). Most
evaluations agree that such projects have been too demanding on national managerial
and manpower resources. Ail these contribute to 1apid erosion of gains made during
the life of the project. The last few years have witnessed significant changes in donor
attitudes and steps are being taken to overcome these protiems. | would like to point
out three specific issues which are largely internal and are likely to restrict the effec-
tiveness of donor assistance. First, assistance for rasearch has to be sustained over a
long period of time. Very few doncr agencies have the mandate to plan and commit
resources for the required length to time. Even research under the CGIAR system
operates under a constrained situation in this regard. Educating aid administrators and
policy makers in donor countries is an extremely important first step. The nrocess
has just been initiated {USAID 1985, World Bank 1987). Second, physical infra-
structure (including soft infrastructure such as information systems) and training are
two crucial areas where external assistance is needed. Experience 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 and
coordination between aifferent donors becomes essential. This is no easy task. Third,
specific donor countries may have specific expertise in an area of research or com-
modity, or may have training institutions in specific fields relevant for a given national
research system. This is the simplest and mostrational basis for trchnical assistance and
training. But as donor involvement increases or as more and moere donors join, this
perspective is completely ignored. Few donor countries have strong capacity for research
ana training in tropical agriculture, yet almost all donois tie technical assistance and
training to their respective countries. This often implies lower quality at higher costs.
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The difficulties involved in removing these constiaints should not be undermined.
Legislative guidelines, inter .al pressure groups, geo-political considerations, etc deter-
mine the broad fra.nework of aid policy. Building institutions and human capital calls
for adifferent set of rules.

The role of the International Agriculturzl Reszarch Centers (IARC's) deserves special
mention, The Consultative Group on International Agricultural Research .CGIAR)
allocates, in the aggregate, nearly 25 percent of its commodity specitic research
resources to Africa, and the share is likely to increase {CGIAR 1987). In the food
crops research sector, the tARC investments represent a sizeable proportion of total
national research efforts, more so in terms of guality and skill levels. Apart from the
basic task of developing impreved technologies for the mandate crops, considcrable
importance is attached to stiengthening national capacity for research through colla-
borative work with national institutions. We facus here on the latter role, since this is
evolving and subject to considerable debate.

The demand for greater involvement of the IARCs in national programs is driven by
three forces. First, vithin the Centers and as part of a well-accepted research methodo-
fogy, there is demand for testing materials and ideas over a wide range of environmerits,
This is not possible on-site. The approach followed initially, varticularly with reference
to varietal testing, was to design international testing programs in which Center mate-
rials {atongwith nationally developed cultivars) were tested at a large number of loca-
tions in a number of countries, With wheat and rice, this approach proved quite useful
in Asia. The African experience has not been so positive and the need to take research
{rather than its output) closer 1o the target environment is being emphasized. Some
centers’ have established therr own regional stations, others have used sisior Centers in
Afiica for this purpose. Placing center researchers i national rescarch systems has
been another mechanism used for this purpose.

Secondly, multilateral and bilatera! donors have sponsoted several regional research
initiatives in Africa . These depend fargely on the IARCs, which find such institutions
»xtremely helptul in enabiling larger center presence in the reqgion and furthering their
ovjectives, Finally, donoi assisted 1esearch projects in specific countries sometimes
solicit direct cent2r participation in national recearch programs. The result of all these
forces is relatively larger deployment ot Center resoutrces outside the host country. It
has been shown, for example, that vut of 313 1ARC researchers working in Africa,
44 percent were Incated away from the main center. in Asia and Latin Anmerica, the
figure was about 15 percent (Plucknert, et al. 1986).

Two issues are important in this context. First, as has been argued above, strength-
ening national research systems re quires a system-level perspective. By focussing on
randate crops anly, individual |Al Cs become vulnerable to the same criticisms which
were applied to individual donors. Since bilateral/multilateral azsistance is crucial for
both naticnal research systems as well as the IARCs, it is important that these issues
are analyzed and a consistent position is developec. Secondly, there is the more basic
issue of whether deployment of an increasing quantity oi additional resources away
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 systerus, The answer obviously
lies in the way these resources are used. If they are used for tasks which do not really
require their nigh-powered (and cost'y) skills as 1esearchers or do not explicitly contri-
bute to the research goals of the Centers, such deployment is inefficient,
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5. What approach is relevant for small countries?

Small countries face special problems. [t has been shown (table 1) that in seeral coun-
tries smaliness of researcn system is due to underinvestment. Here we are concerned
with those cases where size poses a rea; wstraint (Gemble and Trigo, 1984). The
crucial question is how do such countries harness their meager research resources?
Diversity of crops and ecology furthe: compound the problem — in terms of research
needs, it puts them in the same category as large counries. There seems 1o be a con-
sensus thac the research approach in such zases should be based ¢n extensive borrowing
from larger systems, tARCs or other external sources, and designing national systems
largely on the basis ot adaptive research (ISNAR, 1984). There are two issues which
need some further thought. What impiication does this approach have for res:arch
organization, management and funding? It probably means that more agronomists
than breeders would be necded: one would need to shift trom major research station
10 a farger numbier of experimental sites the nature of research support and infrastruc-
ture would be ditferent. The idea is perhaps best conveyed by looking at the differences
in Trganization anua struciure between producing firm and a marketing firm. So far,
attention e this area has been focussed on networking and linkages, the above aspects
have not beern carefullv considered,

The second wse relates (o export crops research in small countries, Regional reseaich
mstitutions for these crops which were created during colonial times have all declined
and become national mstitutions, As neighbors compete lor enlarging their shares in
tre world market, nere s no incentive sor sharing research results. Countries where
suchiinstitutions are located Uy 1o internalize the gains from their research. This forces
others to intate research on their own. Small countries are again put at a disadvantage.
Expencace of small countries in the developed world indicates that highly specialized
nature ot cgriculiure and high involvement of commercial producers and agri-business,
have enabled the small European countries to maintains viable teseat ch systems {(de
Zeeuw 1984). These conditions are not likely to obtain for quite some time in Africa.
fnsituations where export crop production is umder the esto seclor of maneaged by
lerge: multr national firms, the position is hetter .

6. Where do we go on farming iystems research?

s a new and rclatively unproven idea, farming systems research nas claimed a substan-
tial part of donor funds for rescarch in Africa since the mid-seventies. It has been the
subject ut a large number ot national and international workshops and conferences
where the concept, approaches, termnology and orgamizational aspects have bheen
discussed extensively. We wish 1o make g few points regarding the logical tasis of
much of the currer.. work in this ares.

Existence of demand, appatent or fatent, is a pre-condition for success of any ap.plied
research. This implies awareness of the conditions under which users operate, their
constraints and motivations. In agiicu'tural rescarch this means understanding of
farming systems’ on the part of researchers. Research otganized withim this context is
defined in current terminoloyy as ‘recearch with farming system perspective’. Lack of
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this perspective among scientists ani the resulting irrelevance of their work is rightly
identified as an important factor explaining why a lot of innovatiou.s are not accepted
by farmers.

Itis also argued that if innovations developed by researchers wera subjected to verifi-
cation on farmers’ fields, this inconsistency would be immediately apparent. It would
show that the superiority observed under experimental farrn conditions often disap-
pears when the ‘improved’ practice is tested under farmer conditions. Lack of adequate
on-farm testing results in perpetuation of irrelevant research at experiment stations on
the one hand, and irrelevant extension messages on the other.

Both the above premises are undoubtedly correct. Problems arise in the way these
constraints are addressed. Most farming system research projects try to combine these
two factors, usuaily as independent appendage o ongoing researcs activities. The two
are operationalized under a survey (diagnostic and in-deptn), and an on-farm testing,
verification, and adaptation components. This approach has conferred almost a dis-
cipline-level status to farming systems research with its own vocabulary, methodology,
and most important, cadre of farming system scientists, The performance of these
teams has not been subjected ta any rigorous evaluation, but almost everywhere the
mpression is that while they have amply demonstrated the inappropriateness of re-
commended innovations under farmers’ conditions (the second premise), they have
notcontibuted significantly to rationalization of on-station research (the first premise}.

s contended here that the goals ot farming systems research cannot be accomplished
unless a/f researchers share the tarming system perspective. It cannot be accomplished
by putting together a few agronomists and economists in a team and sending them
outside the tences of the research station, while those inside continue as usual, It
cannot even be accomplished by mid-cateer training of all researchers because most of
them have been trained earlisr m a tradition which encourages specialization in 1 rigid
disciplinary framework .

The most etticient way of achieving this would be to develop a strong curriculum on
tarming systems and include this as & core requirement for all agricultural degree
programs. This would ensiure that agricu!tural specialists coming out of their training
programs are conscious ot the relevance of their discipline in context of the larger sys-
tem. This much needed reform has not received any attention, particularly in educa-
tonal institutions in the developing world,

Similarly, on-farm testing, verification and adaptation can easily be incorporated in
research programs on expetiment stations as a necessary tinal step of the research
process. In fact, several African research systems nad such programs in the past. These
were discontinuerdt due 16 non-availability of resources. Strengthening this activity
should be a priotity.

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 carefullv examined. These are enumerated below.
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1. Commitment to agricuitural research must be created at the highest policy making
level. 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 one
hand and a realistic assessment of the contributions research can make towards these
on the otker, must prucede other steps to strengthen research. Almost invariably this
is not done.

3. External assistance tor agricultural research must be based on {a) a system wide
perspective, (b} focussing on training and infrastructure, and {c) in technical assistance,
on balanced consideration of recipient country needs and donor country expertise.

4. For small countries, the priority issue is changes in organization and management
strucit-es, and operating rules whic* fa-ilitate niaximization of their capacity to
borrow relevant research from outside.

5. Finally, the most efficicnt way of orienting research towards a system perspective
would be to ensure that researchers are triained, during their early degree program, to
think in system rather than discipline 1erins, This will require strengthening agricultural
colleges and universities. Also, support for on-farm testing and verification should be
viewed as extension of on-station research work, rather than an indeperident activity.
This approach will also generate pressures on scientists to be more responsive to local
needs.

Summary

In spite of considerable efforts to upgrade national agricultural research capabilities
in Africa many national research systems are still weak. Research resources have been
substantially augmented, largely by external assistance. In allocating domestic financial
resources African policy makers have not accorded priority 10 research. Moreover,
many national p.ograms are not sufficiently focussed, rational systems of priority
serting are often lacking and research 1esources are dispersed inefficiently. Donor in-
volvement has been heavy but largely ineffective because projects have been too nar-
rowly focu..ed, too short too uncoordinated, and too demanding on national mana-
gerial manpower resources. Many African countries are suffering from the small coun-
try syndrome. The concept of Farming Systems Research nas been widely misinter-
preted making it almost a discipline instead of giving a farming systems perspective to
all important agricultural research activities. Thus original hopes pinned to this ap-
proach have been belied.

In order to strengtban national agricultural systemsin Africa, several stepsare required.
Most important anwng them are: commitment to agricultural research at the highest
policy-making level, the setting of clear priorities, a better conceptualization of exter-
nal assistance (hased on a system-wide perspective, with a stronger focus on training
and 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
outs.de to the maximum extent, and finally the training of researchers during their
early degree pragrams, to think in system rather than discipline terms.

Zusammenfassung

Trotz erheblicher Anstrengungen, die Leistungsfihict.eit der nationalen Agrarforschung
in Afrika zu verbessern, sind viele nationale Forschungssysteme nach wie vor schwach.
Die Forschungsmittel wurden erheblich gesteigert, vor allem durch Hiife von auRen. In
der Zuweisuny nationaler Mittel haben die politischen Entscheidungstrager Afrikas der
Forschung keine Prioritat eingerdumt. Dariiber hinaus sind viele nationale Programme
nicht scharf genug auf die Zicle aasgerichtet, es fehlt weitgehend an einer rationalen
Prioritdtensatzung und die Forschungsmittel werden eineffizient verstreut, Der Beitrag
von Entwickiungshilfeqebern war erheblich, aber wei.gehend uneffektiv, da Projekte
zu eng, 21 kurz und zu unkoordiniert angelegt wurden und die Kapazitit des natio-
nalen Forschingsmanagenients Gberforderten. Viele afiikanische Staaten leiden unter
den typischen Praoblemen eines kleinen Landes. Das Konzept des ,,Farming Systems
Researeh’ wurde weitgehend fenlinteipretiert, indem daraus fast eine Disziplin wurde,
anstatt alle wichtigen Al tivitaten der Agrarioischung aut den Betriebssystemansatz
auczurichten. Aut diese Weise wurden anfangliche Hotfnungen, die mit diesem Ansatz
verbunden waren, enttiauscht.

Um die nationalen Agrarforschungssysteme in Afrika zu starken, sind verschiedene
Schritte notwendig. Die wichtigsten unter ihnen sind: Verpflichtungen zu Gunsten der
Agraitorschung auf der hdchsten politischen Entscheidungsebene, klare Prioritaten-
setzuny, bessere Ausiichtung der Auslandshilfe (mit Biick au! das Gesamtsystem,
starkerer Konzentration aul Ausbildung und Infrastruktur sowie hesseret Anpassung
an den Bedaf der Empidngerlande: und die Erfahiungen der Ceberlinder), MaRnah-
men, um es kfeinen Landern zu ermoglichen, soweit als moglich relevante Forschungs-
ergebnisse von aulBen zu {ibernehmen, und schiieRlich eine Ausbildung von Forschern
bereits wihrend ihres Studiums, die sie befahigt, im Systemzusammenhang statt in den
Kategorien einer Disziplin zu denken.

Notes

According to ane ca'cuiation (AID 1985) external assistance for agricultural research in Africa
grew more than three-fold between 1976 and 1980 to reach nearly 192 million US dollars.

~

The International Service for National Agricuttural Research (ISNAR) has conducted reviews of
several national systerns in Africa. The World Bank ond USAID have conducted large multi-coun-
try studies. The topic has been the subject of a number of seminars, conferences, and special
initiatives,

See, for example, reviews of several national systems by !SNAR; World Bank (1987).
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* For example, the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT),
located in Hydrabad, India.

* For example, Semi-Arid Food grain Research and Divelopment Project (SAFGRAD), Comite
Inter-estate de Lutte Contre lIa Secheresse au Sahal (CIL $S), Southern African Center for Cooper-
ation in Agricultural Research {SACCAR), and several otvhers,
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