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SUMMARY 

ii6da, 25 years after 60--the \'ear corn-
mon' V referred to as the year of Africa's in-
depe ndence--a great deal has been learned 
about the nature of the development process,
the role of agricult re in developlmnti, and the 
time that it takes to develop stable political
\stemis, new tech iiolh gv and the managerial 
Ind tech licaI capacity needed to absorb for-

eign assistanice. 
Althiou g h most Africanii couloftries have tihe 

poteitial Ito fed themselves il theflilog ruin, 
Alrica's food production ha 'o\'iilat onlY half 
its populaiition growth rate from to17)7 1984. 
Furfher, there is rio iIlImediate policy lever thjt
caii be pulled to slow d wil the population
gro\x tl rate in the 'hort rtlli. lie cl'hlln ,e 
facing tAfricall agricti[tlire is to double tile rate 
of growl I of agricliItlluraI prodtictioin over lite 
ine\lt 15 to 21)\'ears to keep tip with population 
IxO\Vt le's t)f 3 it 4 pcentlCt. 

At preseilt, most Africa n states aiid do. 
llrs do, iot have colereiit and empirically
groutinded strategies ft ioinfed agricutiII i"e, ir-
rigafed fa riiiing and Iiyeslock prodIciioll. 

NIltlreo'ter, a careful assC'sleilt of tle stock of 

food crtop tCh nohogv toiLItouIi Africa re-
'ea s a large gap between Oii-shel fiechnllog' 
and what is needed to double tihe rate Of 
grol hi of food pirOd uctiOil. 

What emerges froni this anal xvsis of food 
prodiciion and population is all overarclii ng
ni'ed to step ip public iiV'esInienlt (bvAfrican1s 
and foreign dollo's) in national rCsearlh s\'s-
tems and uniiversities over the nexIt)10 to20 

years. In expanding the knowledge base about 
African atricultI.I re, public investment in ag­
riculItural research is an important part of the 
process. ln\'estment in science and technology
will become even imore important as A\rica il 
countries pass through the frontier stage into 
ali e;a of Science-based iltensificationl of crop 
and livestock produtction. 

It is time to stop thinking about African 
countries as if they Were all tile Sa lmC. [here 
are diffeiences in initial population densities, 
natural resoul-ces (especidali rainfall) and the 
availability of technology. ll is Li i'ersit\V lleanlS 
that there are Vastl\' different prospects for 
increasinuig food and ex port crop production
bV litll (for example, the Ves'
iAWn 

Southern Africa) and by individual Coln li'. 
As a resuIt, it is tiliwiseto advance sweepi ng 
ge lrali/ations that eni aciOSS sri b-Saha'an 
Africa's 45 couniitries, IMtlt ethiiic grn'ps, aiid 
comlplex farmilng and livestock SsteIS. 

There is ircrcasing awa1es-s anolg Af­
rican leaders and donors that [he solun tions to 
Africa's agrarna crisis will ha\ve tL1 be found 
within Africa. The proposed i'search agenda
addresses tle priorities iieeded to strengtlhen
the knowledge base of African agriculture. Ef­
feetiVye iIll pemeiCiiatation of this research 
agenda-along with strong African leader­
ship, political will, appropriate policy reforms 
and intel!ige it participation by doliors-can 
transform African agriculture over the IlXt l0 
to 20 \,'ears. 



*] TRANSFORMING AFRICAN AGRICULTURE*
 
CARL K. EICHER** 

INTRODUCTION 

st irt v v'ear ago, \W. Arthur Lewis o ­
er-ved that ''reC,1li into Africani probleunl is 

n1-tta1r W'ht'n cIIOMpared with ret'sear-h tA-
peudittirV's il otlher cntin inl." Iwent years 
algo, T.W. "'cliiltI'sillutIreltial Iiir, nuu,,Ira-
11iti,a11l ASVrIlm tti,' did litit illcltdCt' a1y em1-
pirical xa1iiple roiIl .\frica i;i tact, AIrica 
was riot e\Ven citLed in the ilr(tIde\. l.,i1 yearsP' aoo, 
(.henerv aid S;Vrt lun Ill vie ited the po quIiaI-
itv of dati fromii .\rici in tlhir lObhal analyis 
of the patLtrLTr' Of tlt'v\lhmtIIlent il ol IL)-)) Ito 
197)). IOda V, tie \tt' li devlop1ir t littL'ra-
itrt' is still Ia rt;elV 1unciiiCuIll berted b 'Viderice 
o't0ll Atfrica e\ct'pctt tOr 'lCatt'rd retrerices to 

Niget'ria, ( hana, i r/a rlia alld th IvorV (ioa st, 
and liclael 1ldar(o.1 Modtel of rumigrtioi , which 
gretOw On t of hii sseicl in Ktiva ill tlie late' 
I t9Lit. 

Despite the substantial time lag of econ-
omists in gearing LIp for research oil African 
development problems, there has btI'n a dra-

"1hii i ,r i'u\I-sttd arind 
"A,ricuItur,iI Rct -','rr i ) 
IlII ll I'rjrrrit it'" hr ,IM 

Bank C.'rllrltl'tnRtrlll 
At rjcr . Fr'hru lrv 2 -, 

rn''t'V'Rr-h ,mrppnlring 
L'I itt) L tilt'l t , n'11 
iL ',-\II 1) Iiurit',riu hcr '' 
torr ,\ric a I 

i h 

,.\gLrt-t'hi ri4 , il00\\ii h 

" 11.i Ftcl.irrr i 

rnitriik, Licitr,itvo'rt 

rlridt',,'d \m'rT110l mita papt'r, 
-\I ric,I II 'i- tI(X\ -I(l)lnIt L 

-2(ill,- rt'Iriltd it kir'ldr'a 
I'-r'archi'i t'rir 1hit hAfri,

l , -, inr<18Iir') , Iirll it' 

flu'ill . jap r \,i ' Ilt' 
L rt ' Ihr rArtr0 dI Ih \t h I lIrClit 
icnt', <1id It'uh ln, gv. ,iitt tttirtrti 

nnI -1't I ll ticrn r air 
I M t)cp t0t rjcliiLrril IAcm­-hilLi A. 

imtLing r lov l o f Al.icullural 

/,ril [t ,. Irmmt,'r',rr i ­

matic but largely Unnoticed increase in social 
science research on agrict I tu raI development 
in Africa since the mid-I 9 7(s. In fact, the re­
search output over the past decade probably
'xc(2eds tile cululatite otttpu t of social sci­

enlists over tihe prv''ious tou1r decades, starting 
with nun.lierttls anthropological Sudies in tile 
1930is. 

Much of the recetnt Iiterature on agricul­
turla deve lll.nt in Africa is not included in 
textbooks for development COti.rSs ill Africa, 
:1rope and North America because of tle per-

Ception that the data base is weak in Africa 
arid that the resea rch OutpUt is noot f' higlh 
qua litV. Bitt Doyle Baker and I re'ached a differ­
12ent aSSe'Sslnlt atter re'VieWilg approxillate-
Iv 4,()00 books, monographs, rt'ports, papers 
and fugitive Materials OI tile socioecon1omics 
of agricUltural de'vlopnillelt over the Vt'ar 
from 197) through1 t82 (Eicher and Baker, 
1982). 2 

Frorn onLI It'View, Wt' reached the following 
coiclut sions: 

rictllura I Nt Iii.9ai ' r tv,; tan­l[EC0rrrOics, larn, unitm lm It 

in ,,N -gar 24 - l.
ichIi -S 

er5 ilh .45 SrtC'r ill lb-L ,lrn Alrica;
it '\ckldt's No rth A lric ,1n St t es,lind tOWR 'p urbtic in Smiulh 

Africa. 
K\pprrnnirii i ti -l.li1i iltl', It'\ i'\mtdcktrI\ ,-1001 

,rm' ilu titded l ~ itll grl tl t VIililt' rI'll%'(1'l 
i' rmailrhl C' ill Iru 1i'.h ,rlrI 1:11i-t1h. 

I 



0 There has been a large and generally un-
acknowledged increase in the quantity and 
quality of social science research output overtile past decade. 

13 The choice of research topics pursued by
African and expatriate researchers is closely 
lin ked w ith the pe rceived prio rities a n d the 
operational needs of donors and international 
organizations, and the desire of scholars in 
industrial countries to gain access to data from 

Africa. lExamples of donor-inspired research 

topics include employment, integrated rural 

development, women 
 in development, farm-

ing svstem a...d food security, 

[3Social scienc- :esearch has been 
concen-

trated in a few English-speaking cotuntries 
(such as Nigeria, Tanzania, Kenya and Bot-
swana) with a 50-year tradition of social sci-
ence research and a conducive climate for for-
eign researchers. 
= The number of African social scientists 

engaged in research is small relative to tile 
number of Western social scientists engaged 

in such research. Moreover, the number of 
Africans producing new knowledge through 
research is small relative to the Ilumber of Af­ricans who are members of feasibility teams 
and evaluation nissions. 

a ' results Ofreeach are Often iIccS­
"ile reslt i frese n n ilec s a oar 


sib to scholars in Africa and 
 aro nd tie 
world because they aie reported in working 
papers and government reports that are pub­
lished in limited numbers (,50 to 300 copies.

The )urpose of this paper is to identify 
core research probimIis and research priori­
ties for transforming African agriculture over 
the next 10 to 15 \'ears. The central question
that this paper addresse:; is: What technical 
and social science research is needed to lay
tile foundation for doubling the growth rate 
of agricultural prod uction from the current 2 
percent to 4 to 5 percent per 'ear? File pro­
posed research agenda directly or indirectly
contributes to the solution of this overarching 
problem. 



THE AGRARIAN CRISIS 
AND DONOR RESPONSE 

A relevant sociovkconomic research pro-
gram for trans rming African agriculture can 
onlyV flow fro , 'ep understanding> of the 
place of agriculture in the current stage of Af-
rican economic history, an analysis of current 
problems and a vision of the evolving agrarian 
structure as it adjusts to increasing population 
pressure. This section briefly reviews the roots 
of the present crisis and the donor response. 

One hundred years ago, the colonial pow-
ers met in Berlin and decided how to partition 
Africa. Fror IL85 Until independence in 1960,' 
Africa's open economies relied heavily on ex-
port agriculture as a major source of agricul-
tural growth and foreign exchange earnings. 
At independence, Africa was a net exporter 
of food products-mainly groundnuts and oil 
palm from West Africa (Paulino, 1986). But 20 
years after independence, many states in Af­
rica had lost their capacity to feed themselves, 
Africa had lost world market shares in export 
crops and per capita income in 1983 was es-
timated to be about 4 percent below its 1970 
level. Twenty-five years after independence, 
Africa is importing food (7 million tons in 
1985), while vast tracts of land lie idle and 
foreign assistance is at record levels. More-

'Although the Gold Coast won its independence in 
1957 and was renamed Ghana, 1960 is commonly used 
as the date of independence becau:;e 16 African nations 
became independent during that yeai. 

over, because of foreign exchange constraints, 
food aid accounts for a large share of total food 
imports. 

Since food needs arising from population 
growth represent the driving force in the food­
population eqLuation, it is appropriate to con­
sider future population growth. Two demog­
raphers recently concluded that: 

Sub-Saharan Africa may well differ 
from other reg*ons of the world in the 
nature and timing of its demographic 
transition. No national populatiM in 
tropical Africa displays any signs of 
fertility decline . . . [and] population 
projections show Africa moving from 
about 10 percent of the world's pop­
ulation at the present time to close to 
25 percent before global demographic 
transition is complete. [Caldwell and 
Caldwell, 1984, p. 11 

Donors have responded to Africa's eco­
nomic crisis by increasing Official Develop­
ment Assistance (ODA) from 25 percent in 
1975 to 30.6 percent in 1983 (of that year's total 
ODA of $7.7 billion) (OECD, 1984, p. 31). An­
nual ODA in several Sahelian states is $50 to 
$100 per person, a level substantially higher 
than in other regions of the world. In fact, in 



India per capita foreign aid was only $1.50 per 
year over the 1951 to 1970 period (Nfellor, 1979, 
p. 89). 

There is a growing awareness that foreign
assistance is no substitute for poor macroeco-
nomic policies; that Africa is flooded with do-
nor-financed projects that conslie its scarcest 
resource, skilled managers; and that donor co-
ordination is a mirage. Kenya, for example, is 
finding it difficult, if not impossible, to man-
age its 1,000 development projects. lanzania's 
development model was an apparent beacon 
for other African states until the early 19 80s. 
Studies b' Coulson (1982), Ellis (198 2), [ele 
(1984) and others provide solid evidence that 
Thnzania's agricultural strategy is unsound, 
and that muich of the $2.7 billion of aid received 
over the 1973 to 1982 period has been unpro-
ductive. Recent studies of the Sahel covering 
the 1975 to 1985 period suggest that the recov-
cry program has lost its momentuL, several 
key regiomal institutions (for example, the P'er-
manent Inter-State Committee on Drought 
Control in the Sahel (CILSS)) are overstaffed 
and adrift, and there is little political support 
among Sahelian states for regional develop-
ment activities (Development Associates, 
1984). 

Supervisory missions and audit reports
are raising questions about the performance 

of rainfed agriculture, irrigated farming and * 
livestock production projects and agricultural
 
research projects in the western Sudan
 
(USAID, 1984), Senegal (Eicher, 1982) and
 
other Countries. Respected agriculturalists
 
point to one outstanding success story inl
 
rainfed agriculture over the past 15 years, the
 
Minimum Package Project in Ethiopia. The
 
project spread rapidly in the period from 1972
 
through 1976, but atrophied in the late 1970s
 
as a result of political turmoil following the
 
1974 coup. Donors are discovering that food
 
production projects in many Sahelian coun­
tries are running ahead of available technical
 
packages and local managerial and accounting
 
skills (USAID, 1984a). Three donors' recent de­
cision to terminate the Dosso rainfed farming
 
project in Niger as expeditiously as possible'

dramatizes the need for applied research on
 
dry-land agricultural intensification projects in
 
West Africa.
 

The performance (4 irrigated farming in 
25 years of independence is also sobering. In 
the Sahelian states of West Africa, the amount 
of new !and being brought under irrigation
each year (around 5,000 hectares) is roughly 
equal to the amount being abandoned each 
year because of neglect and lack of mainte­
nance (Club du Sahel, 1983, p. 34).

Hard questions are being raised about the 

4The project was in the province with the best ag­
ricultural potential in Niger, and it was preceded by a 
reasonably successful pilot phase. 



lack of farrner-tested food crop technology for 
extension agents ind farmers (Spencer, 1985), 
the international transfer of agricultural tech-
nology and the performance of the major In-
ternational Agricultural Research Centers 
(IARCs) working in Africa-WARDA, IITA, 
ILCA, CIMMYT and ICRISAT (Eicher, 1984).' 
The crisis in agricultural technology, however, 
goes beyond food crops. Evidence from Zaire, 
Ghana and Nigeria reveals that the genetic 
stock for tree crops is deteriorating as these 
institutes are nationalized, local budgets are 
consumed in paying salaries and local re-
search priorities shift to food crops. 

AGRICULTURAL DEVELOPMENT 
SINCE INDEPENDENCE 

AgricIultural dev'elopment is a historical 
process, and the constraints of the processshould be examined carefully in the prepa-

ration of research and action prograins. More 
than two decades of agricultural developmentexperience provide valuable insights into per-sistent problems that shld te addressed by 
researchers, thanagers of probction project's 
and donors, 

The Place of Agriculture in 
African Development 

The historical record reveals that heads of 
African states and donors have seriously mis-

'WARDA-West Africa Rice Developmjn Associa­
tion; IlFA-international Institute of Tropical Agriculture; 
L-CA-International Livestock Center for Africa; CIM­
MYT--International Maize and Wheat Improvement Cen­
ter; ICRISA-Intenational Crops Research Institute for 
the Semi-Arid Tropics. 

understood both tile role of agriculture in na­
tional development at this stage of Africa's eco­
nomic history and the strategic importance of 
a reliable agricultural surplus as a precondi­
tion for the expansion of the industrial sector. 
There is agreement that agriculture is a de­
clining industry when eCOlOIlnoic growth oc­
curs in the long run. In Africa's current state 
of development, however, it haIbeen a fatal 
mistake for African political leaders to impose 
excessively harsh taxation rates on farmers. 

Political Leadership 
While there is validit, in the observation 

that a political logic often exists for seemingly 
irrational agricultural policies (Bates, 1981),
the evidence shows that development is a grad­

ial process of learning. As a result, excellence
in research, extension services and running 
a government will be achieved only through 
experience. Many of the decisions made overthe past two decades regarding ranches, statefarms, settlement schemes and government 
tractor hire-schemes were partly a function of 
the ignorance and inexperience of political 

leaders and their foreign advisors. A few Af­
rican political leaders are having second 
thoughts about their decisions. In a recent in­
terview with the editor of the BTird World 
Quarterily, Julius Nyerere, former president of 



i'anizariia, said: 

There are certain things I would not 

do if I were to start again. One of them 

is the abolition of local government

and the other is the disbanding of the 

cooperatiVeS. V.e were impatient and 

ignoranot. jNVerere, 1984, p. 8281 


Agricultural Production TechnologyIchelerat foodind export crops is
lnhgel%, a take issu fcd ande ec(),polic polics 

has neglected or- discriimmated against both 
subsecIors illmau' countries such aSGhana,
Ni"eria a11d Tanza11'ia. Moreover, ill most 
co,.untries, th-, biochemical research base is se-
riotisl ilade 1uate l0r boti food and export
crop:. I lence, inproved agricultural produc-
tion technolog, is a sine cua non br expand-
ing food ;'dlctin( fincome C OnsfrmptiO

d streams from thegenerating new inco mesatle of food, liVestock and p crops. Gionl( Ir 
thaiulturalthive (GroAp o International 
Agricltrl_0 ISe,:rcl (CGIAR) COnCeitrates 
oni food crops, W'ho will assist in rebuilding 
the research base for Africa's export crops? 
Conimercial Farmers and Policy Reform 

Although empirical support is growing
for a snillholder-led agricultural strategy
(Byerlee et al., 1983 and Johnston, 1985), an 
examinatiOn of successful agricultural policy 

models--the Ivory Coast, Zimbabwe, Malawi 
and Kenya-shows that both smallholders 
and commercial farmers have contributed to 
agricultural growth. For example, the histor­
ical role of the medium-size cocoa farmers in 
the development of the Ivorian cocoa industry
is well documented (Gbetibouo and Delgado, 
1984). In Zimbabwe, commercial farmers haveplayed an important role in producing maize,
cotton and tobacco and a constructive role in 

agricultural policy dialogue.'

Recently in Zimbabwe,
Farmers Union, the Commercialrepresenting approximately3,500 farmers, pressed for a large increase in 

the government maize price and supported
their position with detailed cost- .- production
information generated by their in-house ag­
ricultural economist. The outcome of the ne­
gotiation was a 28.5 percent increase 7 in theofficial government price of maize (Z$140 toZ$180 per ton), which was announced by the 
government several months before the Octo­
ber planting date for the 1984/85 season 
(Eicher, 1985). 

Foreign Assistance and the
 
Absorption of Aid
 

Donors are an integral part of Africa's 
agrarian crisis. Donor agencies are frequently 
as misguided about the role of agriculture in 

'The role of commercial farmers in promoting policy
reform is often overlooked by those who advocate abol­
ishing middle- and large-size farms in order to achieve 
employment/equity goals. 

'lnflation was estimated to be about 20 percent in 
1984, leaving real maize prices slightly higher for the 1984/ 
85 season. 



development as their hosts, and members of 
the diplomatic cornmunitx' from industrial 
Conrines are often poorly informed aboUt the 
role Otf agricoltore i, tile ListorV Oft their own 
nation's develop ment. A Wesie'm:n a Il bassador 
recentlI directed the agricciltoral otfictr in his 
aid lis-sion to develop a portfolio of agricul-
tora! prjctjccs thaI Wx'old yield "high visibilit 
and ltiick etirnis" (IFicher, I198). 

Forither, dol ors hd\'t, beCn relucictalnt toconie to a shared x'Jcxx ot thle co.lSe 1 ole'nces ottheir actions.I or c'\aLnhip, donors have axoid-

ect ass'ssing tile aggregat' impact of donor-
finia nce'diagricUlt tlral -,-ojects oil all African 
state's abilit' to adininister the projects, to pro-
x'ide technii'cal stalt aind to pa ' recTirrenit costs 
d tringih life timC of tlie projcts,' let atonc' 
to ['J\' rclrrent costs aftecr doior assistaiice 
has been pha sC tLi t. At tle sanie tiMe, lOx-
e\vr, hdiiors a rC pressiig tor polic' dialoguc 
to rced lice i' rolt of tile state, whicl has beeii 
xpa dxxd With plc'Ct id. 

IIle absorption ot pol'ject aid in ag,ricil-
ture ha, bcen a Imaijor proble'il il ina1xv coin-
trid's o tl't, past 25 xealis. Il IQ-1, tor c',a, l1c, 

ith Ulitcd L'talc's A 1ncvfor Iitt'riiationa I )e-
xelhriplnlit (UAIl)) had appit xiuatc' l,(100 
active ' otitriCs ill A rica. (It hasprojects ill 35 
sciubscluIC'ntlV takii aggressive steps to re-
cLICc' til' imbe! ot projects iin its portfolio.) 

'One important studx of recurrent costs was under-
taken bv the Club du SahctCIL.SS (Gray and Mar: ens, 
1983). 

In Rwanda, there were 0/ agricLIltuiral projects 
in 1982. PIrofessional agrictilturalists in ma 
donor agC'ncie"; pri xVatl'V ad nit l It iOre proj­
eci aid cannot be absorbed "with integritv'" in 
crop and li'estOck project , in Maoy Af'ica ii 
states. [he reasons the ah1sorpti\' capacity 
problems are direcIly linked to Atrica's sta''e 
of ecoinooIic history' wlere political aui ritv 
and scientific, fiin,1icial and managerial C­
pacity aie sc11Vl acttrs. 

Time Span for a Meaningful Response to 
the Agricultural Production Crisis 

ha 
old, bUt some ilinportant tessoii s have al readyV 
been lea roed aboot the nattire ot th develop­
ment procc'ss a cd Africa's liniiied absorptive 
capacity. Pelrhaps the most painfol l'ssoii of 
tile past 25 years is how long it takes to deVcIop 
stable political strticturcs, a competent civil 
service of high initcgritV, ali indigeroos sci­
entific capacity, loc,; tlh financed agricuiltumral 
research services, profitable tech nolog for 
rainfed farming, and local M.Sc. and Ph.D. 
programs to reidoce dependence oii technical 
assistance." Experience has shown, for ex­
ample, that it takes aii aver-age of about ten 
years to produce a new plant variety and an­
other five to ten years for it to gain widespread 
adoption. This time span and the need for 

Most Africa n states a r' t' iWo de'cadLes 

"lecausC the cost of teclical assistance Iroll ,)lIC)
countries is high-$80,oti to $140,0tit) per person per 
year-sone African states are turning to Asia and latin 
America. 

http:SahctCIL.SS


continuity of investigation are ill-served by
project aid. Is it nut ironic that donors provide
long-term core funding to the IARCs in Africa,
which are stafled with expatriates, while they
oHer only short-term, often erratic project aid 
to devehp aln indigenous scientific ca pacity in 
Africa's agricltu ral research services aid fac-ulties Of agrictltur'?I he accuiiiulated evidence of the past 25 
years suggests that an appru --iate response to 
Africa's; agrarian crisis should be conceptual-
ized in teris of at least two decades (icter,1985). l ncrea si gix', A frican d scietiscts and 
adninistratr-s are takiig t lie long xiexxw osi 
buildinig ati indigenos scieniitifi Ccit For 
exaiiple,lDr.l . NIOLxan iideiiere, director of Ma-
ai's iational agricu tnial resea rchi service,

recently reported that "it xiii take uiiti the 
end of this ceitury wtachieelc desi red tar-
get le'el of acadeiiic trainiiig" for his i ar-
x'ii researc stali ff(Nl inandeiiiere, 1th4, p. f).
But todayx the 7t()to 80(donors and interniationalI 
orga nizations operatiiig in rica are design-Af i 

ing discrete projectsthree- within a conservativeto six-yea r time period.
RESEACi-I AGENDA FOR 
TRESA 
 RH N AFR N
ATRANSFORMING AFRICAN 
AGRICULTURE 

Africa's agricultural production must be 

doubled within the next 15 to 20 years. But _
unless scientific and technical advances are
 
generated through agricultural research in Af­
rica, no amount of pc"itical will and policy re­
fori can double the current 2 percent growth
 
rate of agriCultural output and sustain it.
 

Although it would be easy to recommend

40 to 50 research projects for the agricUltural
sector, I wviilconcentrate her'e on six major
 
areas. The first of these deais xith short-term,

aplied research agicul tt ralprojects. The re­
niainiing areas represeit research on the fr­
daiiientas, the 
 prince movers of agricultural

developiment: griltut ral research as asource
 

of rion technohIgy'; hiumaii capital;iiexx' p 
biological capital; ph;sical capital; aid the eco­
nomic inceaitive enx'iron nient. I focus on a­
ricultural research policy and igricuilt uiral pro­
ductioU constraiiis b!cause of iii\' conviction
 
that nev 
 prod uctiorl tech nology is cenitral to 
doubling agricultural output and to producing
nep6 income st rea rural people thirou ghlins lor 
the sale food,ef lixestock aid export crips. 

Applied Reseach on [rojert 

Design Issues 
3eciuse of the urgency of the agrarian cri­sis, applied research should focus on a num­

ber of complex problems such as the recurrent 
cost dilemma, the decline in export crop pro­



ma duction and the seemingly intractable rainfed 
farming problem. 

[he conceptual task is to formulate three 
(r four interrelated studies that will both guide 
donors and help African states (Ghana, Sen-
ega, Cu inCa, Mali, lanzania, Niger) to move 
through wlat I believe to be the inevitable, 
and necessar, decompression stage as they 
phase oit or abandon about 30 to 40 percent 
of their aricultural projects, reduce the size 
of the state bureaucracy and examine how local 
commIu nities can pay recurrent costs of social 
services (such as rural water supply schemes 
inlnzania). This adjustment process is a nec-
essar\ step in correcting the imbalance be-
tween donors' assl nptions in the 1970Js about 
Africa's capacity to absorb project aid and the 
painful realities of the 10Ss. 

Agricultural Research Policy 
[here is an urgent need for a major study 

of agricultural research policy which consists 
of the following interrelated components: basic 
science research requirements for African agri-
culture, improving the efficiency of technol-
ogy transer, rebuilding tree crop research ca-
pacitV,\ aiia:'sis of human capital requirements 
In niational research services and assessment 
of what cal- be done to strengthen the perfor-
mance of the IARCs in Africa. 

Stock of Food Crop Technology. A careful as­
sessment of the stock of food crop technology 
reveals a large gap between on-shelf technol­
ogy and what is needed to double the rate of 
growth of food production. First let us ex­
amine two major food imports: wheat and 
rice. Because of the high temperature in West 
Africa in March, when wheat is flowering and 
tillering, wheat yields are extremely low; un­
der present technical packages, growing 
wheat in West Africa is unprofitable u nless 
subsidized. But wheat can be grown in the 
highlands of Ethiopia and Kenya and in north­
er Tanzania. During the temperate winter 
months of April through September, it can also 
be grown iUnder irrigation in Zimbabwe. 

With respect to rice, a major import in 
West Africa, the present situation is bleak. 
After ten years of trials, WARDA recently con­
cluded that only 2 of over 2,000 imported va­
rieties were yielding as well as the best local 
varieties (WARDA, 1984). Research on cassava 
by IITA is promising, however, and some vari­
eties have been released to small farmers. 

Sorghumin and millet are important crops 
in low rainfall areas in West Africa, the Sudan, 
Ethiopia and Southern Africa. The French be­
gan research oil these crons in West Africa in 
1931, but the failure to acdieve any noticeable 
improvement in sorghum and millet yields in 



over 40 ears (1931 to 1975) partiall, explains
why Salhelian Countries encouraged ICRISATto set up a sorghum and millet research pro-
gram in the Sahel in the mid-1970s. A decade
later, Dunstan Spencer reports that "probably
less than 2 per'cent of total SlrghL1, Milletand tiupla nd rice ilarea West Africa is sown 
to cultiVairs [iimproved 'VarietiesJ dUveloped
through mLIodern genetic rese'arch" (Spencer,

l)85). In the Sudani, however, a promising
new hy-brid sorghuii was released in 1984
alter a 12-Vear research program in which 
-,0()0 varieties were tested; 3 of the 5,000
tUnUd t()it to be promising, and one has been 
released. Seed moulI tiplication is now in prog-
less.l(

NIai/e is the Most promising but neglected
food crop in national research ser'VicC s ill West
Africa. 11TA has done some good research on
maize streak V\irus. But ITA and CIMMYT
have b-een slow in developing a long-term (20-
year) research program on maize in West Af-
rica. There is an urgent need todoubleor triple
annual resealrch expelditourUs on maize in
West Africa. 

In East and Southern Africa, because ofthe durability of gerroplasm that was devel-
oped during the colonial period,'' the genetic
research base for maize is generally adcquate.
Maize yields are running about four tons per 

'I'The new hbrid, I lageen Dura-I, has produced anaverage yield (f2,968 kilograms per hectare, or 52 percent
higher than local varietie, oVer lonr crop sea'sons on ane-perimenal station. Ilecaui Ihbrid seed must be re­placed every \Var, thetcI aItlle0 now is i detVelop a seed 
il'ldustrv. O111v a few countries11a1)we anld Kv~llVd, il Alricia, as Zisuch ­have de\'ehJ1CCd I reliable anld effiCiel 
seedI ioLdt.Str_timus falr.
 

'IiSOUthern Rhodsia carric 1til res0t ar1 0n h vbrid
maize fo r 17 \vars (1t132 to 194')) a1nd becanle the firstcon1nivr atfr IheUnited SaLtes o release a hybrid vari­
ey -- SRI-ftr ctnmm ercial larnLrS. [levejl Irk/re e0ars (If1 

hectare on commercial farms in Zimbabwe, IMand one ton per hectare for smallholders inZimbabwe, Zambia and Malawi. The major
research priority for maize in East and South­
ern Africa is to find out how to overcome the

yield gap on smallholder farms.
 

Research on grain legumes-phaseolIs

beans, cowpeas and soybeans-has been

modest until recently. Fortunately several re­
gional research projccts on these crops are get­
ting underway in East Africa and in Southern

Africa. In sunmmarv, the 
 stock of on-shelf,
farmer-tested, food crop technology is inea­
ger, and the situation is particularly bleak in
 
West Africa.
 

Analysis of Scientific and Technical Advance

il tIstorjical erspective. A research 
 program 
on agricultural rtcsearch policy issues should
be grounded in Africas history, The starting
point is a com-iparative analysis of major agri­
cultural researchi advances during the 1930 to

1959 colonial period and the 1960 to 1985 pe­
riod of independence. Although ii.{east 50

empirical studies have been carr. 
 - ')t bv
economists on the rate of retUrn on iln. .: ment
in agricultural research in Asia, in Latin Amer­
ica and in industrial nations, 
 no study has
yet been done oi the payoff to rese, rch on 
any commodity in ally country in Africa. What 

research produced improved hvbrids, and in 1960 tihe SR­52 variet, was released. Todax,, SR-52 is still the dominant 
varietv used by commercial farmers (Etcher, 1984). 



* explains this void in the literature? Are there 
no success stories to report? Or are data insuf-
ficient to Compute rates of return? An analysis 
of the historical literature reveals an interest-
ing paradox. Iwo major Green Revolution-
type breakthroughs occurred in the colonial 
period-- hybrid oil palm in Zaire, Nigeria and 
the Ivory Coast and hybrid maize in Zim-
babwe and Kenva 2' _but no comparable 
breakthroughs'i have tak,en place in the 25 years 
of indepen~dence (Ficher, 1984). 

A comparative study of scientific and tech-
nicol advance in the colonial period and in the 
period since independence should go beyond 
the computation of benefit/cost ratios or inter-
nal rates of return on research investment and 
should examine the following factors: 

0 Time span between the inception of re-
search and th,' release of technology. 
] Continuity o~f investigation (such as fun~d-Uand scintiofic ledsi t fuod-

ing leadership ithe tperiods) 

U Training and experience of key scientists. 

E Role of i-
terial. international transfer of plant ma 

13 The degree of concentration of research 
(for example, 17 years of continuous research 
on one commodity, hybrid maize, in Zim-

'2Research on hybrid maize was carried out in Kenya 
for roughly a decade, 1955 to 1964. The first hybrid, H611, 
outyielded local varieties by 40 percent. 

babwe versus IITA's mandate for eight corn­
modities and a recent World Bank-financed 
project in Rwanda that covers 17 crops). 

U Number of scientists in the national re­
search services in the two periods. 

The Basic Science Gamble. In the year 2000, 
when agricultural historians look back at Af­
rican agriculture in the last third of this cen­
tury, they will probably conclude that donors 
erred in committing too many resources to ap­
plied research (for example, farming systems 
research) in the IARCs and national research 
services and too few to commodity research 
and basic science research in support of agri­
culture. 13 

Virtually all of the IARCs are now func­
tioning in Africa. However, only 1 of the 13­
the International Laboratory for Research on 
Animal Diseases (ILRAD)-is committed to 
basic science research. Established in Nairobi 
in 1974, ILRAD is concentrating on long-term
research on two livestock diseases, trypano­

sorniasis and theileriasis (East Coast fever), 

that primarily affect cattle in Africa. ILRAD 
anticipates results in 20 to 25 years. The other 
IARCs are concentrating on applied research 
and shorter term studies. 

The modest donor investment in basic sci­
ence research in African universities and re­

'"Donorinvestment in applied research in the IARCs 
and national research services will probably total several 
billion dollars for the years 1960 to 2000. 



search institutes Can be described as "the basic 
science gamble"; it assumes that international 
technology transfer and applied research (for
example, farming systems research) are ade-
quate to solve the problems of African agri-
ctlIt ore. I hypothesize that tle donors (and the 
C(IAR) have underestimated the technicallprobkems in African agricltlure' that will re-
qi1re concentrated attention th rough long-
term basic research. 

Low soil fertilit ',especialhv in West Africa, 
is n examinpIe of a problem that requ ires sus-
tai ned basic research. Several scientists claimthat Afrid needs an interlational soiIs re-
searh center to ca rrv ont basic scientific re-
search on the ca uses Of lOW soil fertility and 
problems such as striga ' for t10 to 15 Vears. i,
Water management is another area that re-
quires long-term basic research. 

The following isstues reqiire further study
and debate: the transferability of basic science 
research ot, pu t from industrial nations to ag-
ricultural research institutes in Africa; the state
of the art of basic science research in support
of agriculture ',Africa; the adequacy of basic 
science rese,,' ­ in the IARCs, national re-

search services and universities in Africa; and 

recommendations to donors on the mix of basic 

science and applied research over the next 20 

to 25 years. 


''in man\' countries in Africa, donors are overin-
vesting in farming systems research and underinvesting
in commoditv research-especially long-term (1i0-20
.ears) commodity research programs. 

'Strga is a parasite that attaches itself to the rootsof millet and sorgh tnplants, thus greatly reducing odts 

'"Research oilsoil fertility over i5 \ears would cost 
approximately S100 to S150 millioIn. 

Th' IARCs and Food Crop Research. Since 
1980, the main IARCs in Africa have conie 
Under increasing scrutiny because the ex­
pected breakthroughs in food crop technology
have not been forthcoming. My assessment ot 
their performance is as follows: 

a There is a gap between the expectations
and the performance of the IARCs working in 
Africa. 

ClThe direct international transfer of plant
material has been ineffective.i 

[]The mandates of the IARCs are too an­
bitious in terms of geographic coverage and 
number of commodities. The IARCs in Africa 
are spread over such diverse agricutltural eco­
systems, so many crops and so muchl land 
area that they probably will not be able to 
match the earlier successes of colonial research 
services that carried out highly focused re­
search on one commodity, such as maize in 
Southern Rhodesia. 

A The absence of a strong indigenous sci­
entific community in Africa is a serious barrier 
to the ability of national agricultural research 
services to screen and borrow technology from 
the global agricultural research system and 
adapt it to local conditions (Rttttan, 1982 and 
Eicher, 1984). 

'7The Director-General of ICRISAT recently sum­
marized ICRISAT's experience in importing improved
sorghun and millet varieties from India to the Sahel in
the mid-1970s: "The restlts were gonerall disappointing. 
Verv little of the introduced material was adapted to WestAfrican conditions. It was obvious that the project had togo back to basics to plan a longer term program" (Swin­dale, 1984, p.77). 



*] lIIcnui, Crops. The decline in agricultural 
exports fI'om Ilti.merotus African states over the 
past dccade has Usuia lV been attributed to 
Lfltv pricinig policies. But, increasingl, evi-
deuce., suggests that some of this decFlIR' might 
be a fuinictioInl I (he deteriorati1g' -'enetic re-
so rce basCe for peren'iinali crops suchl as coffee, 
Coco,, ocnu01111t palIII aid oil paln. I listoricalV, 
pereniialT crop researcti has beeii fiiianicedt by 
Fance, ltelgiti aid tile ULi ted KiiigdoI as 
part of their worldwide researoli networks., 
Tie lelgianii gove r nleit, ft[r exa inpIe, estab-

lished a resea rch sstem ill the l3tgiaii Congo 
inl 1913 INI:AC, Whi ch eVitxtiallv becaime 
tile Iargest resea rchi irga iiation iin Africa. 
INI-AC wa iidepeiLlent of tie comliial ad-
ministration aid was finaiced partly by the 
priV\ate ptantatioii sector adil pa rtly by the De-
part nient of Coloniies il Belgilumin. In 1959, just 
prior to Zaires inidependence, INFAC ema-
phoved 42() luropean researchers and tech-
ii icia ,saniid 12,000otCongolese laborers at its 17 
resea rch statitis (I)racioussolf, 19)5). More-
Mver, INLAC's budget that 'ear was approxi-
matel\' one Lillionl Conlgolese fraics (about 
USS2t) ii 1959 prices)."million iii 

INE AC's pioneeriniig resea rchi oii h\'brid oil 
pa liiis Iait tile fou ndation for the modern oil 
palm industry ill West Africa. Basic informa-
tioni on oil paln genetics was transferred to 

"INFA -Ii itui Notional nr Agruni ­pouiI l'Linde 
inliL+.t td unolgo. 

"'P'LT'i* i,&ititIn with ric lilL.S, I'lRA s­1ca Ccciiu111111 
+or of Agriciult cifIII 11lnii.c,, thI L'nitcrsitiI't .etiv'e ,ccIF 
I enu 'en, IlgiII in, 1ntnlrV 14, Il)"5. 

Nigeria and aftera decade of adaptive research 
in the 1950s, Nigerian hybrid varieties became 
the centerpiece of the eastern region's small­
hulder oil palm scheme in the early P90s. The 
Nigerian hybrids 'ielded 3)0 percent more 
than local (wild) v'arieties tinder farm condi­
tions (t'iclher and N iller, I 3). 

INIAC's research on crossing Robusta 
aiid Arabica types of coffee'led to a new type 
called Arausta. But soon after Zaire's iide­
peiideice, IN LAC's prod uctive research pro­
gra faded awaV ill tile tra nsition froiii Belgianii 
malageiieit. 'me LofI the coffee breeders 
moved to the Ivory Coast and coiitiiiued tie 
research, and Aia hosta coffee is iiow well es­
tablislied there. 

Wieii Senegal became independent in 
I960U, France was asked to continue ma naging 
Senegal's national research serVice uniitil 1975. 
Senegal's transition from French to local lead­
ership aind financing of its research system 
ha s beeii difficult (Eicher, 19,82). Ibda, Sen­
egal has a research staff of 218 scientists and 
aii unskilled labor force of 1,300. The basic 
question is whether Seiiegal will assign suf­
ficient political priority to finance a modern 
agricultural research system without all in­
definite in fusioil of foreign assistance. 

In the lvorx' Coast, the long period of 
French managemnent of tree crop research is 



Collillg to a clSoe ulld le teri ollf a Ia 
1984 "Convention" bet wLen v Coasttil hVorV 

and Fra nce. 'Since the NTaric 
 ),elorie research
statiol in tile IVor' CLast ha,1 the foreiost 
collectioil Of coci llit pali geletic inaterialI in 
the world, the transition 1roi1 French to Ivo-
rili manageie.nt a'nd the ti na ici rg the tree 
cRT)p eeaIIVllln the lVI r V CIOIs Oiof coI-
sidera bl i lit'rest to tenchldl-dircted cconu!'tt 
resea rI 'tatioIns at ViLuf iand French (;ui-i
anaI, aInd to, theL majort~l prticers~l of] cotiLlts--Ildonsia, NhIa \'Sito , India, Sri I ain i ani lIth 
Sotl'Icitic archipelago. 

ht \'u'tiiup .'National ,',riculturall,'scarch 
t'c'lit{'5. In the past five V'aiS,ttI1umd their at tent donortlS havefio str1ngthe'ning, AfricationaiCl ligrictll tralresea(rch services. 2 Bui 

hestale ofthit art iln stengtlhlii sticli SvS-usg
teLsIl is ill its inllfancv, dld the data base is weak 
aid open to(ItiCstio (io)ranl , IQ85). ,Nhreoveir, 
tile Inetulitaiozial Se'rvicC for Naitional .\gricil-
tl ral Research (ISNAN) has not provided the 
C\pUectd ILadTrship ill this area during its first 

-five Iearsoflactivit\. 2 Soiie donIrs ,lre iioving 
agg ressivel\ vith I nltional agiiCtI Ittrral Ie-
search projects, anid Africanii slates could be 
saddled with "brick ,and mnortar"-dominated 

projects that have been hastily designed as dis-

crete projects, rathTier than 
as part of iii inter-

2ln S11,iIal alone, doniirs ultindr World Ilank lL'dd-
ership have cin n citCLI 5 Illn lioln ti sh'rengihl Sclle-
gal's national agricuI i ri risCa rch SCvict iln ih, Period 
tri m 1982 to 19)88. 

:iUnfiortine,i'l\. LN..\R hlas iLkn 0 . '10111,111 ilqil lii' (11011 lrlT l illnaJ C(I~ll ling firil. It has no[ 
pnoiLLd t ilheiIii'lI'ct l eai slh',iushiplhat is s criticill\'
lacking in ilL'iiiglruniuntie on i antion,l ,igricnliur,t 
resen'll "\siells. 

active system of core investments in research,
extension services and training in schools and 
f WClIties of lgricIt tUre. 

A key issue in strenll thening national re­
search svs tLen s is the h,Il1ince bet ween corn-
IoditY an1d farming s\'steIs research. Be­
cause-scinltific aid technical ad vances wiIl 
comllet. flrom( Corn11iditsV reCSearlh, faminlg s's­
teIs tea, il nn mm Id gnuenl, shot, Id be the 
lanridrmaidens of commod itv research tLeains. 

Agricultural Production Constraints 
After 25 vears Of iindepende,nce, most Afri­

cLll sttOes aild mOSt dOlOrs do lot have coher­
elt and ein piricall, grOtinde'd rlin fed, irrigat­

'ed and livestock prod actioln strategies.--Th is gadp is pio1a bl'V a ftinctiton Of som)le
or a0ll of the following factors: 

N V\i African states have given low prior­
itY lgricLIltuLre and have pLrsued a passive
lgricultral strategy, responding to tile chang­
ing interests of donllors. 

a In the 19 70s, many donors concimtrated 
oin direct action prograins StLiCh as Integrated
Rull',d Development programs. Agricultural pro­
duction \was 0nV one of m1anV coInpoents, with 
little perceived ulrgencv to develop coherent 
prod uctioii strategies. 

0 Because of nuneroLS failures in rainfed, 
irrigation and livestock projects, donors have 

2 Zimbabwe is a rare e\ceptiin. See Zimbabwe (1982)
anild recent pa pers bv Mlackie (1984) and his colleagues at 
lhe Uni'ersitv of Zimbabwe. 

http:manageie.nt


retreated from certain sectors, such as live-
stock, and are now attempting to formulate 
strategies that aVOid past mistakes. 

13Beca use of the lack of core uilding, African 
urniversity scholars often carrv out ad hoc, 
short-term, externalh fina nced studies, rather 
thanlong'er-term sttidies of rain fed, irrigated 
or livestock prodtLIictioll. 

For example, Lagemann's pioneering study in 
1977 of three villages in high population den­
sit,' areas of eastern Nigeria found that, as 
po'pu lation density increased, the length of falI­
low was reduiced aid vields decli ned. For e,'­
ample, cassaVa yields fell d ramat: -lIV from 
10. tos to 2.0 tons per lhectare as the lengtll 
of fallow wa redtuc'ed 5.3 1.4 Years.11"0111 to 


] MoInitoring and studies h IvaIUationAccording to the stLd, the length of fallow 
not deli'erc:d timlyh ind tigooIs feedbackon 
constraints in implementing field projects. 

13 Researche rs have often focu sed On tie 
major components of an agericultural improve-
mest strate;, such as supply response (Bond,
mPies
elrtlr
S98.3), land tenure, desertification and mech­

an iIation, while neglecting iinporln t insti-
tution,l], mnlagerial ad finalncial lmlanlage-
llelt issues, 

An intensive and ongoing research pro-
grall il agricuIlturial production ColStailtS, 
to provide the kntowledge base for better strat-
egies, programs and projects, should be 1iuni-
dertaken. The fact that between 1970 and 1985 
tile rate of population growth in Africa was 
double that of food production justifies such 
a program. Moreover, there is growing evi-
dence that the farmer-led improvements in 
land productivity are inadequate to deal with 
rapid population growth rates of 3 to 4 percent. 

e\plai ned 60 percent of the variat ion in ca ssava 
yields. As the length of fallow was red uced, 
soil fertilitv decrealsCd dld soil el'osiln, acid itY 
and wee '; increased. 

Althougl Lagema iii fotind many exam-
Of innovations ilresponse to grosl­

ing popu latiol press re---inltensification of 
production bv ulSilg household reflse and an­
ima Ilmanutre, riverbottom irrigation alnd in­
creased dependence on off-farm employment
for income generation-the evidence is clear 
that, illtile villages studied illeastern Nigeria, 
population pressure ran ahead of farmer inno­
vations (Lagemann, 1977). 

Sound crop and livestock production strat­
egies for tile complex and diverse agroecol­
ogical systems in Africa cannot be prepared 
in Washington, Romle or Paris Ol the basis of 
secondary data and supervisory reports on 
projects that hace failed. They must emerge 
from in-depth tield studies of production con­

','Isler 1t0oVtrWtip(11)) popul,ltioni-id o el0LIl ,g-
riCUR1ur-0]LICV0t,hlpnlt h1,11 tl'01­hiskliikil ,,1111110rl tLHlltr 

ditions tl tow poptl0IVlio l rdt(' llI)(I iO2 pt'rtt,,ld 
idle ,i1nd.Il with rmii ol populatiln grm\th o 3 to -1 
ptCcltn ,ind the c1o,inii 0 thei r'ontit-r, 1111Irimtllt ted 
arises for new 4-6hl ogy- lI Is pr dut,id Ihrnigh pu blic 
ilnVsIm till lL IV rctl .,griLullutrai1 



straints over the next three to five years. These 
studies should examine both successes (cotton
production campaigns in Mali, Caneroon and 
/imbabwe; the Kenya lea Developlent Au-
h ritv) and failures (too(d production in tile 
('asalldlCe ill
Sc riei4I; rainfed farmnlin in theolsso project i13 Niger).

The resutsotf sholrt-ter research on
d cTon c Ostraints shouId be 

pro-
Ilsedtoprepare 

separate rdin fed, irrigated anrd livestock pro-
d uction str"ategiCes flotWest \frica arid for Last 
and SLuthern Africa. Separate strategies are 
lleCe'ssarv betaIISe Of tlilt diversit\' Of agrar a i 
sfiucf i re> in hed ferent A frica.lit i'u's iin
rl~tLH,\ AfilaC CL'lltldr dlinate
AllInl West Africa sal ho1110lders' diominate thle 
agra in strture, while in Sthern Africa(Swariland,Zinbabwe, lh ll n aIICbia),
there is a dual strtCre of s allholdersdlld 
estatesaco StnRItercialfarm' ahrrs, 

/"t.'z1 / >s.Several key' issules should be 
examined in research programs on rainfed,
.rri;,ated d Id livesto ck prod uction constraints. 
These iricd le: 

13 Understanding the historical experience. 
The studies should use De Wilde's (1967) clas-
sic stud' as a starting point and identify key
factors in successful and unsuccesstfLil pro-
duction projects over the past two decades, 

E Profitability of technical packages. Micro­
economic research is needed to compare vields,
risk and profitability of existing farminig anc 
livestock systems with improved technical 
packages. 

SeCllence of adoption-technical pack­ages or components of packages? The common
aSSuInlptionI of donors for the past 15 to 20 
years illAfrica is that farmers and livestock 
herders will adopt entire technical packages if 
they are profitable. 3ut research by B'erlee 
anti Polanco (1980) ill iexico aid G(oodell 
(1984) in the Philippines, and Unpublishedstudies by Bverlee in West Africa suggest that 
adoption of new technology follows a clear
stepwise pattern, with tile components that
give highest returns on capital being adopted
earliest. I lence, asfthe\, farmers gain experience,will adopt more components ovet time. 
This issue should be explored in depth in the 
constraints studies. 24 

13 Production-larketing linkages. The frag­
nientarv data on successful food prod uction 
projects (maize in Senegal, in the Kasai Ori­ental region of Zaire and among smallholders 
in Malawi and Zimbabwe) point out the stra­
tegic importance of reliable market outlets. 
The maize project in the Kasai region, for ex­
ample, achieved its fifth-year production objec­

2 For aclassic stud' of the diffusion of maize in Africa 
see Gerhart (1975). For a state of the art paper on the
diffusion of agricultural innovations see Feder, et al. 
(1985). 



tires in the second year. This success is attrib-
uted to tile existence of a reliable market for 
naize in nearby areas and to maize varieties 
that CIMMYT breeders developed over a de-
cade before the project started. Un fort cinately, 
iM1ar1etin' i,;sues otln are not exainilned be­caa se of preoccu pation with p rod uction con-
traint-s. 

of'Spradcrops. Studies of prodLic-new 
tion constraints shoruld exa inine promising 
new crops. For example, maize has replaced
sor',hIt i and Millet, historica lV the dominanlt 
crops, in ast and Southern Africa. Irish po-
tatoes, with a potential of three crops a Wear 
in soime areas, are increasing in popularitv in 
the Central I liglhlani d s of Kenya and in 
RwaLda. Maize has replaced SO'glllllmtheill 
Cot(ton rotation in Mall SLId, the Ivorv Coast 
and northern Cameroon. Wheat, a milnor crop
in Zimbabwe Unltil irrigation was introduced, 
is now produced throughout the winter 
months (April through September). 

Research oilRain el Idrinin,, Constraints. 
The studv of rainfed farming constraints 
should beaialyzed in a historical context, with 
emphasis on tile interactions between popula-
tion pressures, technical change, institutional 
innovation and the economic policy environ-
ient. The analysis of technical change should 

focus on tile stepwise process of pushing up 
crop yields, a little at a time, instead of on 
dramatic breakthroughs. 2 For an ass;essmenit 
of research on rainfed farming constraints, see 
Spencer (1985) and fiicher and Baker (1982). 

Rescarch (il lrr\'atioll Cozstirajints. lFxcept
for Sudan and Nadagascar, the amount of culi­
tivated land under irrigation in countries in 
sub-Saharan Africa is probably less than 5 per­
cent. This compares with arOlnd 30 percent
in India. But irrigation is importan't in the river 
valleys of Zimbabwe, Somalia, Ethiopia and 
MozalIbiIjue and in parts of Mali, Senegal and 
northern Nigeria. Also, there are numerous 
indigenous irrigation techniques that have been 
finely honed to local ecological conditions. 

The literature on irrigation is suinmarized 
bv Eicher and Baker (1982) and recently up­
dated for the Sahel by Moris, et al. (1984) and 
b' Barnett (1984) in a survey of small-scale 
irrigation research. Blackie (1984) has also 
coinmpiled a major coipendiuin on African 
smallholder irrigation. 

Research on Livestock Constraints. In 1974, 
the International Livestock Center for Africa 
(ILCA) was established, at which time a task 
force of four livestock specialists reported that 
livestock technology was available and that so­

2'l have used the term -breakthroughs" earlier it)
describe hybrid oil paln and maize varieties that were 
almost self-spreading innovations. [his term should prob­
ably be discarded, however, because it raises unwarranted 
expectations about dramatic research results. 



cial science research was needed to facilitate 
the transfer of this techinologv to nomadic and 
semillmldic herJers to assist them ill becom-
ing sede ntarv fa11ers. In 1982, however, a 
L'chii ical Ad\'isorv (om iiiittee ([AC) report 

noted that th-, IL)74-- task fore observation1 of 
a bciklog Of on-shelf techinology was incorrect 
arid tl rced II'A to add n ire0 techniiical stlff 
to step tip research, 1 ;2 oin.I} e l vc t~ n tioiib r e di l g I ,\ allilnal( ui.i andl ~t - lld I t 8 {) breed inrig (aLAC, 192. Between 90i 5 ind 19s, 
it is lit1ted Ialc donors ianled l~l rail-
lion into livestock projects in Africa. It is iow 
clear1 thait tliese projects were far ciahecd of the 
basic science aiid cpplied reseirch base. 

Resea rchl by economists ol livestock is 
abOIt 23 v'ears behilld reseaich oil crop pro-
duction. lhereac re ci aivcssertiols and beliefs 
add a sparse su pplv of facts. A luanitum in-
crease is needed in research on livestock by 
technical scientists and b, economists in tu'e 
1980s inl Order to catch up with the impressive
knowledge base that has been generated by
inthroipologists over the past 60 years. Re-

Search by aiitliiopoligists cIrd some econo-
mists reveals that pastoralists need to maintain 
lcrge herds for the survival Of the pastoral
fami under harsh ecological conditions. The 
behavior of herders, formerly alleged by re-
searchers to be ultraconservative, is now 

viewed as prudent. Cattle, researchers have 
come to agree, perform a number of social, 
ritual aInd economic functions, and the relative 
ranking of these functions varies widely ac­
cording to ethinic group, country and ecolog­
ical conditions.
 

The agend a for research on livestock
 
should include:
 

[ Inlcrea sed r eseci c h onl an imal 
 n u tritio~n,
aniimal health and range management. 

[] l1Problem-solving research under field con­
ditions.
 

M The technical, economic and social issues
 
involved in mixed farming, including the eco­
nomics of supplementary feeding during the
 
dry season.
 

a Land teiur issues involved in the tran­
sitioii from nomcidic to seminoniadic and sed­
entary pI oductioni svstems.2t
 

Human Capital 
This section focuses onluiman capital re­

search priorities with emphasis on increasing

Africa's scientific and managerial capacity for
 
agricultural development. This research prob­
leii area is directly linked to strengthening

national agricultural 
 research services and to 
developing local analytical capability for policy 
analysis. " c 

2'For a discussion of research in Kenya on the tran­

sition from seminomadic to the market economy, see Evan­
gelou (1984). 

I 
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By anv yardstick-literacy rate, percent-
age of school-age population in secondary 
school and universities, or percentage of ex-
patriates in scientific, managerial and aca-
demic staff positions-Africa is on the bottom 
of the human resource scale in the Third 
World.." What is the response of donors to this 
situation? The World Bank approved two ed-
ulcation projects in Africa in fiscal 1984, rep-
resenting 3.0 percent of its education portfo-
lio, or $25 million out of $94 million of World 
Bank and International Development Associa-
tion (IDA) funds (World Bank, 1984). In 1985, 
USAIID was supporting Undergraduate and 
higher degree programs in Africa in Cam-
croon, Uganda and Zimbabwe, and 250 Afri-
can students were being su pported ill long-
term training (B.S., M.S. and Plh.1).) in various 
agricultural disciplines (USAID, 1985). What 
explains this modest response by two major 
donors to Africa's crushing hun resource 
problems? And the small number of World 
Bank loans to Africa relative to Asia? Are loans 
to education not profitable in Africa? lb un-
derstand hunal capital research priorities, let 
us briefly trace the role of education in African 
devyelop ment. 

HistoricalNote. In the early 1960s, donors 
responded to the critical manpower shortages 

-IL ' ,lbsrpltiT cpacity boLtih ncks ill agricultureV 
ha\V 1),in citCd ill 0i1 IitLI'raut ,w'L r tiLt' past 25 Years. 
Sit 0i1' classic stud vs, [) I\') WildC i al. l47lid leli' 
(19 75); audit reports (US\II), ILLS-1,l S4,1); an( reCS,1ch 
priority sttdii's (De\ ri',, 1484, 198i). 

attendant on independence and invested heav­
ily in human resource projects and programs 
in all subsectors, including primary, second­
ary technical and universitv training. This is 
understandable in light of the low literacy rates 
and the fact that replacements for expatriates 
were urgently needed in the civil service. But 
the demand to Africanize the civil service im­
posed a narrow mission on African universi­
ties, leaving faculties and departments of ag­
riculture on the periohery and in the hands 
of expatriates for several decades. 

The need for university expansion in the 
1960s was overwhelming when one considers 
that in 1961 the output of locally trained univer­
sity graduates in Kenya, Tanzania and Uganda 
was 99 for the combined population of 23 mil­
lion in the three countries. At the scientific 
level, the problem was even more acute. In 
1964, there were only three African scientists 
working in research stations in Kenya, Uganda 
and Tanzania (Johnston, 1964). 

The imperative for universities to help Af­
ricanize the civil service is obvious when one 
considers that the civil service in Senegal was 
dominated at independence by 1,500 French 
civil servants. The University of Dakar re­
sponded by producing graduates for the civil 
service and for the industrial and urban sec­
tors. Today, it has 12,000 students and is con­



sidered the paragon of liberal arts teaching in 
West Africa. Htowever, Senegal postponed set-
ting up a university-level faculty to teach ag-
riculture for undergraduates uintil 1979, 19 
years after independence, even though 70 per-
cent of its people live in rural areas, 

Frederick Harbison and Charles Meyers
(1964) helped make the case that education 
was an investment, not a social service, and 
they urged African states to establish man-
powver planning units in Ministries of Edo-
cation. But as Krueger and Ruttan (1983) have 
pointed out, manpower planning proved to 
be more of an art than a science, promised 
more than it delivered and fell into disfavor in
little more than a decade. 13v, 1970, most donors 
had retreated from primary- and university-
level education. 

Prcsclit Situation. Because of the massive 
shortage of scientists, teachers and managers,
Africa is the continent of technical assistance 
par excellence. For example, the number of 
French in the Ivory Coast (I per" 160 Africans) 
is estimated to be around 50,000, or four times 
the number there during the colonial period
(Zartman and Delgado, 1984, p. 13). Kenya,
after 22 years of independence, is still relying 
on a large team of foreign economic advisors.-, 
The University of Toronto economist, Gerald 

2The international team of advisors is provided by 

Harvard's Institute of International Development under a 
contract funded by several donors. 

Helleiner, with considerable experience in 1 
East Africa, observes that:
 

A succession of expatriates learn more
 
and more about developmental deci­
sion-making while the Africans below
 
them in the hierarchy become pro­
gressively more alienated and discon­
tented. The experience and collective 
"memory" which is accumulated dur­
ing the process of development is thus 
appropriated by foreigners who sub­
sequently leave the country carrying
these invaluable assets with them. 
[Helleiner, 1979, p. 2401 

The shortage of African scientists, man­
agers and academic staff il Schools and fac­
ulties of agriculture is acute.> For example,
in 1984, 26 percent of all professional staff in 
research, extension services and agricultural
training schools and faculties of agriculture in 
the nine member countries of the Southern 
Africa Development Coordination Conference 
(SADCC) in Southern Africa were expatriates 
(Devres, 1984, p. 20). 

When Zimbabwe became independent in 
1980, it had 201 agricultural research officers 
and technicians and a highly productive re­
search service geared to meet the needs of 
commercial farmers (Oram, 1985). By 1984, 

"See Blackie (1984a) and Lele (1984). 



over 75 percent of the "European" scientists 
employed in the late 1970s had resigned or 
retired under the postindependence incentive 
scheme. Most of these officers have been re-
placed by Young Zimbabweans fresh out of 
tile university with B.Sc. degrees. In July 1984, 
47 percent of the research staff had less than 
two years of experience (Chigaru, 1984). Be-
cause only a small percentage of officers can 
be released for advanced training at any one 
time, it will probably take a decade to upgrade
Zimbabwe's research service through local and 
overseas gractiate training, 

Because of the shortage of African sci-
entists and managers, the major donors con-
tinue to ser~d large numbers of students over-
seas for postgraduate training in agriculture.
(Moock, 1984). tit the cost of overseas train-
ing is escalating and the relevancy of training
in an applied field, such as agronomy, horti-
culture, range management and agricultural
engineering, is questionable itthe thesis re-
search is not carried out in Africa on local 
problems. A stirprisingly small percentage of 
African students studying agriculture in Eu-
rope and North America return to Africa for 
their Ph.D. thesis research, 

Research Needs. African higher education 
is at a crossroads. After 25 years of independ-

ence, a conviction exists among many African 
policy makers that, although great strides have 
been made in the Africanization of the civil 
service, there has been a dramatic under­
investment in science and technology since 
independence (King, 1985). Toda, there is 
ample evidence across the continen t that tech­
nological capability is still predominantly in 
expatriate hands. When African ministers 1f 
education met in Harare, Zimbabwe, in 1982, 
they identified science and technology as the 
"priority of priorities" for the coming decades 
because "science and technology form the 
basis of industrialization." But what about 
science and technology for agricultural de­
velopment? 

Overseas training and technical assistance 
are temporary solutions at best for meeting
Africa's manpower needs in the agricultural 
sector. The time has come to shift the center 
of gravity for training in agriculture from in­
dustrialized countries to M.Sc.-level training
in agriculture in Africa (USAID, 1985). Re­
cently, USAID announced an innovative plan 
to strengthen national agricultural services 
and faculties of agriculture in selected coun­
tries over the next 10 to 20 years (USAID, 
1985). But these issues of strengthening in­
digenotis research and teaching in agriculture
should be examined by a consortium of donors 



in an in-depth Africa-wide study. The results 
of the study should enable donors to move 
ahead with investment programs to increase 
scientific and managerial capacity for agricul-
tural development in Africa. The question of 
the cost of higher education in Africa will have 
to be addressed and data must be generated 
on the direct and indirect costs of training 
students at home compared with the costs (for
example, foreign exchange) of training stu-
dents overseas. 3 ' 

In summary, the research agenda on hu-
man capital is central in the research portfolio
for tie agricultural sector. But as I have pointed 
out earlier, the resources invested in basic sci-
ence. applied research, extension services and 
higher level training in agriculture are inter-
active investments. A detailed plan of work 
for research on human capital in agriculture
should be developed in cooperation with re-
searchers in these areas. 

Rural Savings, Agricultural Credit and 
Capital Formation in Agriculture 

An Overview. Research on rural savings,
credit and rural financial institutions is one of 
the most underdeveloped research areas in Af­
rican agriculture (Eicher and Baker, 1982). The 
scarcity of research on savings and credit 
stems partially from the fact that, in contrast 

"'Ihe 1984 cost in the United States was $35,000 to 
$45,000 for a master's degree, and an additional $80,000 
for a Ph.D. degree. 

to other continents, Africa's rural financial 
markets are dominated by informal lenders, 
including merchants, relatives and money
lenders. Fragmentary data suggest that ap­
proximately half the loans from informal lend­
ers are used for consumption purposes such 
as ceremonial obligations and school fees. For­
ral credit, as expected, is geared to high-po­
tential agricultural areas, export crops and 
classes in rural society that have land, power
and privilege. In some countries, government 
loans are viewed as a gift.

Although few studies of rural savings ca­
pacity in Africa have been carried out, the use 
of credit in promoting the adoption of techni­
cal packages is gaining attention as a research 
topic. The limited research on credit in sub-
Saharan Africa has shown that credit pro­
grams can help small farmers, especially if 
credit is tied to profitable technical packages
(usually export crops) and to marketing or­
ganizations that can deduct credit repaymentsfrom sales made by loan recipients. Credit pro­
grams for food production have frequently 
failed because of the lack of profitable and 
farmer-tested technical packages. 

Direction for Future Research. What is the 
direction for future research on credit and ru­
ral financial markets? l am apprehensive about 



pursuing traditional research on agricultural
credit (for example, size of loans, repayment 
rates) and formal and informal lenders be­cause there are more basic questions to be
addressed in Africa. I suggest research to de-
[ermine the conditions under which rural con-
munities have financed socially desirable rural 
in frastructu res and smallholders have fi-
nanced investments in irrigation projects.These issues have been neglected by research-
ers because of the assumption that donors 
should finance capital investments in agricul-
ture and pay part or all of the recurrent costs 
(for example, salaries of extension agents) of 
rural projects.

Research on private and public capital for-
Ilation in African agriculture is long overdue,
Historical evidence throughout the world in-
dicates that capita; formation in agriculture is 
a slow accretionary process, formed primarily
by surplus family labor during slack periods
of the year and by farm profits. Similarly, the 
historical record shows that communities can 
be mobilized to finance extension service 
agents, schools, roads and wells, if agricul-
tural growth is occurring and if there are ap-
propriate ruia! institutions that are locally
managed. 

A five- to ten-year comparative study of 
capital formation in six to eight countries 

should carefully document how local con­
munities have developed the following: 

a Physical capital in agriculture by using sur­
plus seasonal labor to increase land produc­
tivity through drainage, dams and ponds.31

* Biological capital-for example, expan-
Bioloi ca lcap itl f ' e stock e rd s. 

U Rural infr'astructure by mobilizing surplus
seasonal labor, for example, to build schools 
and clinics. 

0 Private rural savings institutions-for ex­
ample, rural savings clubs in Zimbabwe. 

The study should also examine how the
rural tax base can be expanded to finance 
schools, clinics and rural water supply
schemes. In summary, the assumption that 
foreign aid must finance the bulk of invest­
ment in agriculture and rural infrastructure in 
Africa runs counter to the historical record. 
Moreover, the readiness of donors to pay re­
current costs should be re-examined in the 
light of experience. In the short run, the pay­
ment of recurrent costs by donors helps "move 
money." But in the long run, the payment of 
recurrent costs promotes "a delusional system
of shadow government agencies, offices, titles,
and perquisites that can never be financed by 

"Capital formatiun in agriculIture cannot be concen­
trated in tine or space. Belcause of the biological nature 
of increasing the size and improving the quality of live­
stock herds or improving land through clearing rocks,building fences and draining land, the basic process of 
capital formation should be viewed as incremental. 

http:ponds.31


domestic resources ,after foreign aid is phased
out" (lichr, 1985 ). 

The Political Economy of Food Security andAgricultural Policy

Agricutur e
Polii 
ll' pit rpose of tiis section is to at tempt

to build a bridge betVeen tile microstudies 
that histtricall v are the bread and butter of 
ar ricu ltural econlmists and the macrost udies
that often are carried out luite independenltly
bV icroccoinolists. ()v'L tihe 'ears, I hav'e
observed tIat farm mrial t'lll'ent economists 
aiidc,more recenItly, ariiii' svstemis econo-
mists are usualy More coInce'lned with build-
ing bridges with technical scientists thai with 
marketing economists aind mlacroecononists. 
Moreover, I have observed that some macro-
ecoInomists carry' Otl their supplyI'USpOInSe 

studies aid coMItOdinV Fi-ojct, is aschl iical exercises met)-with little attention to the 
underly'ing ilsl'titLtionll, technicall ald ma1,n11-

agerial constraints. "i6help correct 
 these telnd-
encieS, I prpo)s, reserch agenda that at-
tellpts to liink the irtkt'sts arid neUd.s of both 
groups of ecoriliists. 

l.vo \Yearis ago, theullth irs of eile
inllfIuential 
Food /(hl! Aritsis )reportedthat tile .t ltrtillg
poilit for food policy arial\'sis "is ISLaIll v, foodila,1rice sheet, whichi mllst coluntries niov pub-
lish on anill basis" (Timmer, Falcon and 

Pearson, 1983, p. 22). 1lowever, Iam not aware 
of any African country tht pLblishes an an­

1.al food balance Sheet. BeCa use food pro­ductioni data are an essUntial input into food
balance sheets, a feW e'xam1ples of the lack of
 
reliable production estimates are in order. Lele

and Candler (1984) report that the basic data
 
Sets (USI)/\ 111d LO\()) for Liast African agri­
culttLIre are at wide vaalriace and stress the 
nee,d to intUrpret these figu res with calition. 
Since Nigeria has tile largest cadre of skilled
 
111apower oil tile Cont inent, it, Cxperience ill

building a statiStical base is instructive. Wolf­
gang Stolper described his experience in help­
ing prepare Nigeria's First Developmtent lan

(1962-08) 
 as I)Imni.< tVithoit fIcts (1969). But

25 years after independence, Nigeria's,; statis­
tical SyStIlm 
 is still woefuly' inadecluate. Ob­
SLI'Vers 
 report, for example, that estimates ofthe area ullder crops issled by different ageln­
cies, inclulding the Federal Office of Statistics,

differ by a factor of three to five. 

The sobering point is that, even if crop
arid livestock productiona data are improved,
ndtional niittrition allid con sutlIptioll stlrvevs,
both essential inpits into food policy analysis, 
are scarce in Africa. 

With respect tO the issLe of local analyticalcapacity, experience has shown that econolic 
policy research is just as location-specific as 

l 



maie breeding. Although donors have been 
readily available since independence to finance 
the overseas training Of African plan ners and 
provide atvisors to ,AIfrica 'll Llnt, it is 
aliost impossible today to glin colnsistent do-
ilor Slppo)rt tobuild the Nl.Sc. ca pa,[ilitv in 
c millicsand agricultural 'cOniOniics illAI-

ricar1 univieIVrsitites. Nore attenfiol need,, to be 
,giveii devt'h pin the c'0om/iC0 ca pabilitV 
within illdividual :\ fr anstates. 

NlIcrocConoriu1ic studies of ad agri-01ood 
,re ar lie 

realti, studiCs arC bein6g carried olt by fotur 
ma or gr-oilps: thie World HlBak (dilectCdIt by 

Sma Ixele); the l{ (directed 1w l2ch1' lip-

ctlIt ofhIi gOl priority' in t It)t.(s. (_'ll-

£ 10 
toln); the lI1Criltiolial Lood Policy Reseacli 
Institute (II'l) (coOrdirIafCd h1v Clhristopher 
I)elggdo); ard Nlichligl1 iStatt, LJniVeisit'V (car-
ried out 1w thli' )eIpar t eil *AgricuIlturInaI 
AI£c with Ie-uoiitls illct tpetrat ion lricaii 

serchers). 
Food sTcuritV is 1popular research topic 

ar011ig agricuLI tuiaI ecorioi Iists in the 1980's. " 
Food s'cu ritv research ge'ndas will be differ­
ent ill food deficit conuntIriesn Africa h,l in 
food self-su fficieit counltries illAsia. More-
over, research on efficient methods of absorb-
ing food aid inl Africa is a high priority topic. i 

The big gap in the food security research 
agenda is ill conisumption and nutrition stud-

lifheieed 1i01p'liC ftV ill is I\ItrIllA\fric i tihltfdV 
(usiStll bW vri-OUS t,rIIk, U.L',AI),lld ­(1984), W\Orld nif 
ropearr onlloltnlit" iCO1tirnnnitY,' (Rfet()rt'ptris ((onlnillniw 
Of tile F-trOtLp',1ll I108-1), r'CCtlYh('0ul1i1lunlitCS, dlld 1110,t 

(1984). 
because Nordic c t'ttnrit's hl~lJgcnerall 11t'n p'OOCCu-
pied with project aid ,11f hive p rstrt'tft a pissiv' role il 
policy deb tes ill ,lriC t 

\i the Nordic I)el'ga tiOll f11' Lit'r is Su1rpri>i ng 

Afiric flinraf stgnation il lie 
major Nord ic reci pient coun tiries tif Fliopi,i, Lil ,ania and 
Moziambi.u' illrv '\plail WVi thle Nordfic group is pre:;s-
ing for agricultinr,il policy rctOrin. 

"'Fle countries covert'tf in ile stiudies art': World 

Bank-Cameroon, Kenya, Malawi, Niveria, SenieCi aid 

ies. Although urban consumption surveys 
were a popular research topic in the 196)s 
the field has been dormant for 15 years. One 
of thie mrost comprehensive SL r'e's was car­
ied out illSielrra le. in 117475 by l)unstan 

Spenceralnd his Colhlegues at NiaIa Lni versitv 
College, UIlivei-,ity of Sqi''r,l Leone. CCOl'­
suiptiol research is higl on thie priority list 
becaILIse it can aniisw'r two basic tluest ions. 
First, have the clhlanlges<. illcoinsunIIptionl (for 
exam1ple, of w\heat and rice) in recelt Neals 
been a respollse to a change ill tastes or' to 
relative prices? If tHie latter, they are re\'ersible 
and subject to clinge th rough price policy. If 
the former, as is Issii1med bv sone iii Soluthern 
Africa, thenl it 11iaV prove difficult to "turn back 
the clock" to sorghum and millet. Secoid, how 
do conslin ption patterns varv bv income 
group? The a1SWer to this qlestioii would en1­
able tile anal vst to illove beond in formation 
on "average diets" to knovledge about diets 
of tile nialou rished. 

SUMMARY 
The historical record since 1960 shows that 

agricultural change is an1 evolu tiona r\; step­
wise process. In the long run, most African 
countries have the physical capacity to feed 
themselves, given appropriate policies and in­

lanzaniH_C-Kena, N, Rwanida,Rih Zaire 
and Zambiai; IE'RI-Irurkina EFaso, ihc Ivor\, Coast and 
Sent'egal; Michigan .State Universiiy-Nialn, 

T a; ali zan.i,1, 

Rwa nda, Sen­
leg,1, Somal,1ia dnld Zilltmb we. 

"For ,1 excellt svntht,siSof t state il e art, 
Ste RCItling'r (i985) . 

'TOrJ discussion Of food seCUr rt'svreearcfi priorities 
in Africa, see Eicter and Staatz (1985) nit the World Bank 
(1985). 

"For a survey and assCsslenlt Of these sttldies, see 

Eicher and Ba ktr (19)821 



vestments in the prime movers of agricultural
development: hunan capital, biological and 
physical capital formation, strengthened rural
institultions and agricultural research to pro-
duct a continuLous st reanIm of new tecliiologv.

This papt'r has focused on the t'rsea rch 
needed to thia ns140ii Africani agricuLIture over
the next 10 to 2) years. Although the 1985 
famint brought 1ortli a 'cast 1L)tpoLri ing Of
food and eIiergencv relief, n1anV African 
states cannot absorb present aid flows because 
project aid is not well coordinated and because 
there is a lick of local managerial, financial 
and technical skills to absorb it. Ini many coun­
tries the stock of available farnier-tested food
and export crop technologies is meager. More­
over, in many complex sectors-livestock, irri­
gation and rainfed farming in semi-arid areas 
-the lack of technolog, not the lack of farmer 
motivation, is the major brake on expanded
food, livestock and export crop production.

The research agenda on agrictultural de­
velopment in Africa looks very different from 
inside and outside the continent. As someone 
from outside Africa, I have, over the years,
presented an external view, but at tiiies I find
 
myself shifting to what I perceive to be internal

research priorities. For example, instead of pre­
senting the typical external view that more re­
search is needed on agricultural credit, I have
 

T1he overall results are reported in Byerlee, et al.
(1983), and the results of the food Consumption surveys 
are reported by Strauss (1984). 

recommended a research project to examine 
how indigenous private and public capital for­
mation can be accelerated. Further, mv pro­
posed research agenda emphasizes the need 
to study the economics of investment in basic 
science, national agricultural research systems
and human capital.

In the final analvsis, I believe that this
research agenda, reflecting both internal and
external views, can make a significant contri­
bution to the transformation of African agri­
cilture over the next 10 to 20 years. 
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IDA 	 International Development Associ­
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IFPRI 	 International Food Policy Research
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