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The International Service for National Agricultural Research 
(ISNAR) began operating at its headquarters in The Hague, Netherlands, 
on September 1, 1980. It was established by the Consultative Group on 
International Agricultural Research (CGIAR), on the basis of 
recommendations from an international task force, for the purpose of 
assisting governments of developing countries to strengthen their 
agricultural research. It is a non-profit autonomous agency, international in 
character, and non-political in management. staffing, and operations. 

Of the thiricen centers in the CGIAR network, ISNAR is the only one that 
focuses primarily on national agricultural research issues. It provides advice 
to governments, upon request, on research policy. organization, and 
nanagenmen t issues, thus complementing the activities of other assistance 
agencies. 

ISNAR has active advisory service. research, and training programs. 

ISNAR is supported by a number of the members of CGIAR, an informal 
group of approximately 43 donors, including countries, development banks, 
international organizations, and foundations. 
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Foreword
 

)evelopi ng countries have Comniitcd substantial investments to improve their 

agricultural rescarch capacitics during the last two decades. I lowever. there are 

indication, Of del.ining rOlth in the suppot for research. Moreover. while soie of 

tlie nationtl agricultural re,,earch sv,,tetis (NARS) aie still inthe origaniational stage, 

mlany\ are \pcrieleing secCod-genet tion problems of' policy, structure, and 

lllill \,iCh uire i , priate aclion.ntlCllt. I l carucl al sis and appr 

Ill addition. Cetft trends, ii \whrld agricutlturC such is 1food(u(rl)]Uss in nyimv 

developed CoUlltlics ,idst isfetll tood dlficits elsc\\ herC. illCl-ea,illg ,Colcer fr 

sustainlehi ag-rwiclrl Cmnlmurountnts, incrteasinlg tttterna~ionali/ationl of agricultural
researchl, adl ,Ii'HJyal icil+itnm otfthe private sector inlresearch. are maing new 

cOtdilhins thatt i t,.:t ith lictl-ions for holit aigmcu!ttnal lolicy and 
atgrkitHItM d rV,_,'h Jifli~Cy 

( ilol+,l trcends in agriculturall ,e loptuh)mctt aflect countries in .Iillc~cnt \,avs accorditng 
It)thiI cutapli. rcsotitC Cnhd,,Mlnts. institutional eapl);,ciliCS. aid ptolicy 

n itottints. Ne' crthl,ss in aniticresingly interdependlent 'vorld. plicv decisions 

taken at tnationall l'ci [tll intlucucC ind are inluehnced bh estI'.:I dICisions. This 

isa true 10ttll-tliculttnal research policy as o'r de01hlopienut policy. 

Agricultural research institutionts itldeveloping countrntt have to,keep pace and 
continuaill'; adjust to the d\'tlniic doeicstic and slxternl etivironIent.,s il vhich the 

make sund institutional stratcgic choice-. nlot only to colic, but 
to effectively mnagu: chnge. The national research leaders \who inns! llakc those 
decisions Iced to e full', informed oftthe key variables which influence those strategic 
choices. 

oiperate. 'lhv need it 

'o address these issues. the three cosponsors. the International Service for National 
Agriculltural Research ( ISNAR ). the ( icrman Foundation for Interinational 
Development (1)51.). and the Technical ('Cenltr t Agricultural and Rural 
(ooperation (CIA) of1the A( l-I1I(' 1otne Convenlion, agrecd to organize a 

workshop on agricultural leserch pl')icy. It \''is held in tile Food and Agriculture 

)evelopment ('cnter of 1)Sl in Fcldalfing. laV ia. Federal RCpublic Of( iermany, on 
22-28 Septcmber Ii),9"8. The seminar brought together key national research leaders 
and policy-level decisiont makers l'on developing countries, and leading scienltists and 
policy analysts frotm the global research community. 
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The workshop had five formal objectives: 

* to identify recent global trends in agriculture and their research policy implications; 
* to highlight the intcrrela ldncss of agricultural developments in different countries 

of the world: 

to bring into focus the importam rehitionships among macro development policy,
agricultural dev'elpuiemnt policy, and agricultural research policy in providing

an1evicronmlent cojiducive
 
to the dcvelopmllent ol agrictlrc:
 

* to providc t forumlbr IlaelCrs, decision makers, and policy analysts in the globalagricultral rescarch commilunity to exchange views olm these issu 
 egs
 
to establish an ;1gmcmmd I'or fLiturc research and collaborative activity on agricultural
research policy issues. 

The workshop warjs m)ranized alonm tIour alloljortllecs:
 

" food surplusCs and
:hcir research policy implications:
 

" inking gro th in agricultre wit h growth il the rest of the economy
 

" Sustainahility of,agricultural production Ceivi-oimtileIlts 

* mobilizing~~~lnstiustaining support lorIamriculhural Icsllrch. 

Food Surpluses and Their Research Iolicv Implications 
Food surpluses in \"'esternliul rop md Noth .\lmcric:, as ts it, someotmtrics. have been builling imp during le 

\%cll ecloping
lilst (to VI \car,s. lhw 'reasons r thesesurp!LSeS iIcludC rapid tchmrooi,cal progress and lomcstic p)olicics highlv famvoiraubleto agriculturc. [heCsC htutsurplusec, cmCtu;llv1 11im.r the intcritt ional markCt ainddampres ghlobl commodytv priecs: thus. Mdx ersc+. alteci ing producltion in a1number ofdcvcoping Countries. n)i the otllr ]iali. somll thle orcl h tl decloping coummriesexperience chronic food deficits. IM"o prices,, iWillding the a' ailailvof hese surpluscomm0iilitic 00s IuS l id. dlhbo tile tlhd LIhrprivilCgCt scCtoms of tht lPupultlions ofthese collllriIs to have acces h) tood the\ other%%ise could not afTorld. 

Quite obviously. these strpllses and deficits have national anid international 
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economic, soc;,', and political implications. InI the long run, these developments call 
[Or majo, adjustments in agricultuirial policy and ill tructuire of lgriculture itself,the 
both Mdeveopcd and developing countries. Concomiitantly, there wil! be adjustments 
iii agricultural research policies a,well. 

Linking Growth in Agricultnre with Growth in the Rest oI thc Economy 

A Ctre1,it)lln inl ntlional dcvelopmcnt planning is that agricultive will provideprerlis 

thie r, b)tllt* lllV. 'hat
l tle C r",'on expectatlioll has yet to livterialize 
ill,Ilii'lCOLlt-ijc. \.i' ofltCn the lOt c enciCOll(.III1,2,social, and political environment 
Loiistriin,, the deveCloplme,nt Of a;griculturc itself. Where sonic progress lls bCen
;ichaiuCtl ill agriUltiC. sulCh ga1ins havet iot manifested thenpcl'vcs inl growth in the
 
i n -uicili u ra .cct .
 

lhe impact iRd deCIlediiec OtgriCt:lture (onlo)ther[sctors, \ hile apprCciated. seer,
not to be too AeCll tndelstotd in the agriculttural rescarch Communities illmalny
developing countries. All too otlelln these c nsidlc rti -JOtot appear to inlluencC the
k%:!v rcseilrch is orgaii/,ed and the Tlinner in \\hich priorities are set and resources 

Suslainaljilit' oIF Agricultural E'nvironments 

In the rClentlesS pursuit of production to meet :\,er-increasilg domestic and export
demainids, enviromiental ,considerations have taken a batck seat in agricultural
planning and dvclop(nIcit, often \\itlh disastrous consequences. 

In manly parts Of the \krld, flhc sInstainaliilitv ofl"agriculture itself has been 
compromised hiy severeldgradation oflthe elnviromCnt. Agricuhtural research needs 
to be incrCasingly oriented to remi,,rce manageecmt, in addition to, or apart fron, the 
Cti'reat Collventional Coiilllliodlivresearch. 

Mobilizing and Sustaining Stpport for Agricultvral Research 

IACn:uragCd bW tihe successes of the ( reen Revltution, many governments invested
substantially in their agricultural research intrstnructurC during the last two decades. 
Iloweve r there are Increasingly disturhing signs of declining domestic support.
Moreover, during the period of rapid expansion, sOmeIC goV'rull Cnts, if tln with donor 
encouragmCent and spport, established infrastrutures bevond their capability to 
sustain. 

There is now in iicrcas :ig rcalization atong donors that their well-meani 11g, but 
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imlCpCndcIt i nitiatIkes ar un(IulIy Coltnpeting. l4)1Iscaii'cc niationalI scic[Iitiic, fI~II nagcia Li 
andit mai~terili resoutrce, F'requentily. oijcctiXcs ate [lot! satist'actnrijv achievetd. 

Asia. Tihis is exp)cted to) ile'lsi.i\', modliuel in/alioll pIrlgftesses. it' JIt.r anid morue
 
COhiLt11i'is adlj)t [no~te Ma ~-~~(d(CC~lllave-ncllle~c hpti po)iicits andit as le\\
 
hbicletilllilijes 1ijilt aetit'riiia l."l 
 eiicaiolls. Thiis phienomlC~eon tails tot ai review of' 
poiyit''s weCll ats Of1iltit~liil JllgItnellllts ill agiclturattl~t Jt~I.Cttlh. 

'I le N\ JS mul find tltcil llihos inl til 2iiiIescarchielleyg loha 5\'5tein described i)\
\'el-oll RUl1ttil. iTlC\ 11)1st StI te nlinlkalges among, tieillsevcs. w,,ith the
 
illttlllimnlai 'Centel',.\%itl) unlli-sitic', and \\ 0i'vinctMltr
ill) C inlStitutions ini
 
ORder (o t'4)1iilt and(to C\1110t 111
hlole Itilixfthe cwkoing Coiil s\stehl tlol their 

I4lio.1a needs. 

Motiingportpll ariiiiuturni rtscilnt'i restssurl 4) ile silder~i~s ol NA RSOiti4tl\ 
leader. - ad is Onle ot i*llll ilt~tInlas~etrlsi ladieiers.' The keyappeai'st1(
he llO\%to CstabishiCiCdihilitv ;t11among tliclt ! mid stk'liit HlteiT't.ii14 

1w hlticliscussionis. I ttHlddstsjisu iit kt'\ istwtecilitein illtues11all 
WoArkingi groupijs tHimt \ t'ic Org-iii /t d Aitl' C th)lCilir\ sessions. \\Orkim12gillup 
JeCs1itsk -- hAt'k ill pilCnlalx litreC t'Ultle h~'\etc)NIrti .~ l t~ ~~tlut. ihxiit
 
group1 rtpolts 4)1(picnlr\l (iisCHlils Mrt L'OHll5lidailte ill tilt sessioni slttinlhlI'is in this
 

Illt "Mlkstu iintlittd 12ttiv 1(1lit'e D Sl partit'ipatlotv distussion atpproach 

dSih Btcilltl iiln\ Falte Cil ilihtIoln editedCtIli\CDSitld Pt'traredthe- IlnuiStit ', 

N~nlrc L itll~t dclii K u d nL , ck~h , ath asknze i~r 

http:I4lio.1a
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Welcoming Addresses
 



H. R. Hemmer 
Director General
 

Deutsche Stiftung fmr Internationale Entwicklung (DSE)
 
Berlin, Federal Republic of Germany
 

Ladies and gentlemen, distinguished guests: 

On behalf of the German Foundation for international Development, I have the 
pleasure to welcome you to this international workshop on A/ic ChangingD" nain'csof 
GlobalAgriculture:Research l'olicv Implications Jor NationalAgricultural Resarch 
.Sv'ten s. 

Before going a bit into the contents ot this workshop. allow me a few miInutes to 
introduce to ou tile D)cutschc Stift ug fir International Fn twicklung, abbreviated 
1)5F. 

')SF. the ( crulan lIundation 1Ir International Development, is ,1private
organization with astaff'of about 4(f)) people, which isfinanced by fhe federal and state 
gOC'lmCnts of the Federal RCpuhlic of( irmlallly. Its task is to contribute to the 
international exchange o" experienice oin developlnent problems and their solutions. 

Our philosophy is that human resources devcloplcltnis the key to d'2vclolnient; 
without developing htmCan resourcCs all attCIptS to accelerate the development 
process are to fail. With respect to development assistance, personal assistance is for us
ail important means of collahoration, which can sometimes be more efficient than 
many rleasures o(f financial and technical assistance. Or to say it differently: only a 
table standing on tllrcc stablc iegs - financial, technical, personnel collaboration 
will be a really stable table! 

Accordingly, the fomundation has organized international conferences, seminars, and 
training courses for more than (if.01,U0 people in the last 26 ycars, most of whom have 
come from tile Third World. Presently the annual rnlbcr of participants from 
developing coIuiltries is about 8t000tt. 

More tian Yt'', of l)",F's activities relate to on-the-job training of post-graduate
professionals froil Africa, Asia. and Latin America. Most of the training isdone in the 
developing countries themselves, but it is also conductcd in tile Federal Republic of 
(icriManV aid other industrialized countries. 
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Anothe I)SI" activity is the country-o'iemlted preparation of German +irofessionals
who are going to serv in projects of our bilateral lOgramns of technia; !Ird eco.lonhic
coop) rat ion. I)SF isalsO responsiblc for providing dovelopment p1olicy coctimenitation 
and in fornlantl,), as weCll as teaching materials l'u" the different targiet grouls. 

Last - but certainly not least -- )SFl is recsponsilc for p-epming, and orgi, iAlig

interiiatonalll 
 liiatonal cotnferetcc,, snlitiars. \\orkshto)ps. and cxpert ieetings for 
the exclhang f kn w'leIdge and experience to help stolve dilfercnt kinds of 
devlopntcl prohlems. In doine so. one of its aills isIto tnediate hetwen science and 
ptolicy on tile onu hand. and science and praCtiCC On tiMe other hand. This is 'aISOonIle of 
our intentims ill supprt jII \\(ork,,Ihop.sl:, 


Agriculture is a ha,,is of livclihood loi all mankind. hut in particular in developing
CoutrliCs \\ hCrC ll1ajor paIttS of the popoIilatioit still depCnd On agriculture as their main 
sonI'L' f nciletIIree 

Agriculttire ,ctclfrom a ghlbal pcrspective has lhecoilne a dynamic l'orce. especially ill 
the last dc(.adcs. )iC t Jlicir agriCtLIuril po(liciCs, this hl Caused food stutIpluses in
 
North Anirica andluiiurpc basCd upon1 
 high suhsidies and a sltollg distortion Olfthe 
d(llcsti. iiarkct, %hichlia\c nlot only led to afflt' nutlitlltnl in thlles cotntries. but 
have (listrlcdIll,, mirkcts iii itattv d,.clpiitg counlrics. 

In dlcveiopi, coutries, ,op-ulatio g , hl
l comlbinCd %\ith the rapid lrbanlization has
led to all cilibr',d iccd for himher aericultuiral 'roductiol. futlfill this need. researchlT 

was called upon. l'hw ituternational research communlitv, ill cooperation wilh the
 
national rcsc',rch svstetlt- indc\'Copiilg and dcvcloIpcd coLtri-s. did a terrilic job of

raising the aerictltira I proltctiot 
 at 

also in A.frica.
 

in Asia anu iitill Amlerica. and to a lesser extellt 

The tcasots fCor these dilcrlnccs ildceloplcnt are illanifold. uldouhtedly. the 
national agrarian policics  such as prices and credit policies -- are of Strong"
ilipttance tocxplain tie nlational differencCs in agt'icultrial pI)tYlctoil. But certainly
Oile call lCarn frot th. achiCvcntCnls in Asia and latin America that sutcccssflt 
ilpllllclltation (f rcsearch I'CSults InCCds iwod iil'aSt tiCttreC dCvelopillllt connected 
will industrial development. It ',ats said ye'ars ago that d:c\iopteint las to stand oin 
twO fet - and the mlovmCtCll these fee lattoabe c ' +, 


'rdiilatCd to itill 
coillph .l..nt:I'yati\ itic,. ()nh if tlhe intcrsccloral Ilinka,.s iarc
well estab ished can a
constlait grott ill agricuIltural pilduclion be achieved and the social consequence.s of 
this modlrni.,ation ir(cs,,be kct ltoa tolerible lvcl tot' tilose affected. 

Infact. ila few d,,cloiillg contlteiCs,. tilc. lavC bCi Ifood surpluses in ce..rtaill yealS
and with special pirducls. But mostly the situation is still characterized by a ratlher 

4
 



poor nutritional standard for many parts of the population in the Third World, so one 
should be cautious not to overestimate the effects of these few surp!uses, because 
politicians in developed countries might easily draw misleading conclusions. 

With raisihg agricultural production as a goal. not only an intensification ofagricultural
productionLtook place, hut also an extension of the area tinlder cultivation. Both, but in 
particular tile l'ttcr,. haVe often led to ecological prohlems which, in somc area+s. 
already have dCstrovcd the basis of aigricultural production. SO the call for the 
sustainabilit oflagrictllture has becoic-more a more-l vigorous. and it seems this will 
become the major aim in the long rtn. 

I trte.again. rc',arclh is called upoln to help Solve the pirohlefi of higher agricultural
 
irOdUctioi %\ithout dcStO\yin2 the cu
COogical basc Of agricultlUre ard With improving

thc stIndard of iiiine. And b.cau,,e resarcMCrh 1.cds sIu Irt o fulfill this task, the
 
interlntional donor commtit\ i,called upon as \kcli.
 

'ithGlo al food Surpsl-lcs regional ftotd dcficits. intcrcctoril dependencies, and the 
thrcat of irrc\ ersi ly to[-cstroyed emvi-nnents arc majo r dvnanic factors which hav, 
be taken int a)cc tunt whn drlftinc rescarch pllicy f t.tile next decades. 

Rescarch policy nccds thinking a1he.';d fthe ctual dC\Clolelnts. Sotlis workshop 
offeors a Latft+rm you otstanlding pcrsonahitics to think ahcad and formulate thefif 

lnecessay r.carch policy recomIIlendation ;lld priorities, and to show realistic WW''s 
and means to havL them iliplcnientcd. ISNAR, iii particular )i. linil Javier and )r.
Ioward I lhi~tt. deserveour gratiIude Ifr taking the lead in draftii, maid designing this 
workshop in ,uch m excellent way. We \\old like to thank ('IA for its support. inparticular l)r. Treit,. ,,vhouinlfrtiinatclv could not attendl our workshop. and l)r. 
Narrain. And. O(foill-,L ,xC would like to rxpress our appreciation that all of ou have 
coeie stuch a long way totake paIrt in this workshop. Such an excellent pool of 
kno\vledge which is oathered herc makes mc sure that this workshop will he a success. 
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Alexander von der Osten 
Director General 

International Service for National Agricultural Research
 
The lague, The Netherlands
 

Let me start i words of 'lcome by paving trlibutc to our hosts --the (Ger'llman 
Foundation for internatioml ID)cvclopncrit (I )Sl ). We thank our friclds at 1)SI-- for 
their hospitality illhosting this Cent, their colhboration in organizing tie program, 
and their warmu wevlcoelc here at Fchhld;ing. lcy ima\C lro\ idCd us with the setting for 
a pleasant and hi-hl\ protductic ncetin. lct us niakc ti e it. 

It is a plCasurI' for IC to CXtCld to0 \tn acordial \\elcomc on hchalfto ISNAR as one of 
,,
the three cosponsos fll .- iel'SC gro0.up of peopl,.this vorkshp. Mv rootiII-S co to a d 

that have asscmhlcd herc Ito\ork ttorcthCr: 

* NARS leaders and polic\ makcrs Irom devchopihg couuntries. 

* tesCarch leaders. rCseatrchCrs, and poicynmakers from the industrialized world: 

* reprcsentali, us from intcnlational ttcvchompcnt agencies ([AO)and IICA), 

* rcprescnltativcs of hilateral development assistance agencies (( ' I andI)GTZ); 

a colleciue fron a sister organization illthe ('(IIAR (IFPIRI). 

* our cOlbhohrating partners froml t1e cospollsor, (DI)S and C'TA): 

Sinl short, friends ILtdcolleague!S iiiterested ilthe issues Ief'ore [Is. 

Letfme say a fcw words aboul this meeting -- its hist recal perspective, its organization 
and spOlsmship, alld Ill\expectations about tie Otlollie and results. 

iIi, rical 'rsp<'cfi'e'. This \\ irkshiip islo sclv linked toa lomg-stauding tradition: a 
series oftannual p(licy se'minars organized Vernon Ru, the lUn'versitv ofI1 ttlan atI 
Minncsota. lhese seminars btghlt totgcther scientists, Iolicvmnakers, and 
developilicnt assistance petopie fromn1 both dCveloping Ctntries and the industrialized 
\\orld. The seminars \\rCl appreciated for the mclevince ofCthe to(pics antld the mix of the 
audience. hViile there arc historical links, this workshop isdifferent. It diffets in 
orga nizatiliol. sponsorship, thr'ust, and expected otltollles. 
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Organization and Spcasiorsip. IThis isia -rkshop ao-- 1 i sem~ir1. Emphalllisis is (onIlteractioji za.IId( pill,(icipaton oni workiniii tolt4 IIilci,,oj cl lltwmsCommllonl ohlective lehrO omo enl oad 

The CveC 11IsorllicI1t ;II(i -p011501-edI joinitly by threec parltnlers: l)SI.
lcchicall CT'A (thle
fontcr Ag.ricniltniil andI(RIural Cooperationl ofltile I±(/A(P Lollie( t)INIltlltw . andILISNAR\ T'his partnership works %Nell. WVe arc dlifferent.(lillfcit ohjcctIvCN Illiw(Ifats. andlskills. and)( 
we ha;ve 

%Nccompleflicnt ealch (liller. What1lllpotmt is 1f1at iswec shal- iaComnliloIlal to coni rifm~ttc Imlards tccllologicall
prlI-~ foi d(-\elopnIIltM ie ()i:\ \\o(Idcelopiml 

Res~II (til(ndtl (iflMiwi. irk-.Iiop. I Ia'~c thIreIIII wis][ I)mind~: 

A set tofpraCtII cal I-lcflusimis ItIiai \i I ic uiseI ti Ito hotIIh NA RS le~i(lcJ' and)(podiCx iiakers :Is they m~ik dkcIsjuolls 4)11tile- ftiurc 4Iriclt'IioI1 (If igricunlinrllresar tIIc (IdiretionI ofLT IccHl41IIo4.\ (lC\C10[)Me i anI tIr rior-1itv chIIoI cesLItile iflociltil I ~c R iniinsC; C 'Ic1!Ce\ Ill shotrlica znichll e1'IHISfor reCseChC polIicyl~~ti liat ioll 

A se\54t(IfIc.:ol1IIlIitiOIlS ill)4)tt tile pr.;Ictiealilllph1piealliolls I ;ill tllii, oil NA RS.1 Ierc. I look al[ p41!iev. orIai/at hIllal, dIRIl i1;IlaML'ClIC lSIcntI
asetsfNARS -- tileladC101rs thatl Id l~ (NClRnidLI NA RS produtctivity. 

*\1An ctionl dl2CIIdl; SO)11 '4I)CspcifiC issues for NA RS. and for those (Ifus whoII
with1 N:\RS Ill
slppollt 41 thir ohjCetiell. 
work 

M v'cIllplI;4s.s fis OHIprICetr crstilts tl;it NA RS leaderis can useii inhirdlecisionimakiiig.
The rarlg(e oI iav III[I here-SI141111(I "euaranlltCe prCcisely thalt: alf'ocIs onpraict1ial rcstilts..NAI\S leadrICs preset:

ealptiore tllc rcal issuesic 

flere will cnsnrel' Ithilt Ill 001 di]sctssions We
as seenI 114411thecir perspective. Tlo ftacilitatic Ihis. tile workshopf'ocIuscs M11thle IoaderCI CoI1ICt\t 111(1 poIicy -IvitllnlItI ill wh ilch NARS are- workinii. 
(ljci(T'0)iCA.()ur ilha~i Is ililbhitlls. W\e faIce four milljor topics: 

* hOod SUIIpllsCS ii I fleiI reCseachl-1)(I Ii\ iI11lllhieatiolns: 

hilkinlli r \ l d-1 tireII-\ 111'-'Fo .tIll ill tile re t ile ec(IollI'; 

*Ls~iI;h~I (I littiraiil produILction CM1 irl-0nleCIIlS: 

1*cl5t.!41i11ign I SuIStiiiimL support for iriuturiil researchi. 

8 



.. th..ia Iolis I is CoIn11Ilg Week relates 
A cen1.ral I Iefile Cuttillg across our deLib 

the producti vity and sustainabilit\ of-productivity and sustainabilitv olN ARS 
orld. As you well kinow,

capacities in tlie dcvcloping
national techiolog'\-gelnratlol 


this suIbjct isclose to our heart at ISNAR.
 

WC see as our Central task it assit de\ cloplg couitiles'in thei" eil orts: 

" to strengthen their N',1 .RS: 

" to increase tie prloductiv ity ot their N A RS (through enhanced capacities in tile areas
 

of rescareCh policy. orgialaiial. and m11aclicgmlnt):
 

IoC'f lc e to auricultuual rCSCrChald tcchlnology generation. 
" to ilcrca5c the Itl\0 

ol aesarcih s\tcmu aid its capacity to generate 
,. ol c(rc. that pri dutli\ il\e kno\w

11bili/C IiIIdil1'ne are hJScll rela ld. 
ColillleClII ald IlM 

cick , itt atilif:
Thai linka c reseilles a ch i-;1Id 

rd ritdiCtie and offer .soltiO i011to technological
* resrelth need, ;idcq uac shuppt~rI WI)h 

pr'obll, ot its, clicllt groups. but at (he saile 1il1IC, 

d io\\ Ito gCilC'a.tC support. It needshI rCslts 
a N A RS ucds Ii be produt1'0 'I* 
to "'sell". 

th sides 0f the equatioll. We shlall do 
Il the cours,,ot li, \\ orkshlop '.mshall 1ok at 


this from t perspecti' C". vhlhal aid regional.
 

We sha! ask ursel\,Cs; 

NARS to increase the prIo'.luetivity of their research 
I low call \C help Afriai 

~ sitt 1 til hlt ItCC growth of thcir systems?e dtoills? \'l lsste ' Ca\' vC 

eilthe second
A\-iall rC'earch s\stClis oveh'rco 

IIh\ cainii C help s.nllc of lt.
 

th1ey arc presently facillg'?

gericration problcil, 

- to reduce the 
\h:it Can \%c do to stabili/c the support tor I atll American NARS 
W 

and pr.scil cycles of support levels.
 
Cfct of 11cluatlios. and p'l 


e\rs and conltributc sone practical
we shall lind ains

I amil conlfident that JoItlI 
I 1o(k fI',; ward 1o working with you.aiz lolleaguessolutions. Mv 
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T.M. Narain 
Technical Adviser
 

Technical Centre for Agricultural and Rural Cooperation (CTA)
 
Wageningen, The Netherlands
 

Itis an honotr and a priilec for file.(onl eha tI()f
the Tecanitl (en Itre for AOgriCultural
and Rural Coop;eration (CTA),I(1 talank Nm ill presence at1 
For the lbenefit of tlse prescIIt here \ho I( I) ot ellI aCu inted w,','Jih I +vould 

(i V()tir this workshop. 
([TA.


like to say a wc\v
wods alhmit the olC ;dlti\ Ities o4f tllecentre. 

The initials (IA 
arc deri, ed frot the Prenech title ((''re I7llli(/et~ (I'C0olwratiolt 
.,rih'<d ct/ural'. [lie Celtre lhas had its le;lu(jutrters inFled-\VWapeningenl intile 
Netherlands ,inee ] 54. ItI,,, ct\tit ,t.'iI ulitu ClIthe t0h(Ii n,oeld el SeeonIItl 

(lOlelelill i. 'eis oti,, l-t;li\e 1
er;I t ,Inc It Iet 12et\\ een the llm er 
tates ()Ithe (tptOt)Illlltlit\ ;utd stt WA rica. tie Caribbean. and thed llc, 
l'tiic (ACT). hotu,the ( 'utl is,a Ilitt IC 'A( institution etab1lished \\ithin the-

;.weitultul eL'l ti(ltjltim llh the [i,n eotr ofI t i 

'eit pl ilit',tte l 

,ltiultittu reqtuirtecd for thefit ;ICi_ ultlIrI 


Its sfi' tic i,,t l tiei scs (IdA(l states I ittltrl11lttjitin 
;nd tural dc\ he IlIeut. 

'Ile CIIII I" lIl I I",'IrIlU ll ll i l i dt herefohre is iI,, litl'tire (if ktnolwledcge 
andi lln l i lllftl itIll.Itrelies l ,e Irclt lrCaili/ltilll i)litlier in l titi ltns that 
Ce iltlc kll\\ ld '1iii1I ts. ( lAs _,(il isItI i tiia d e hlll e the filo lI 

C" .\c lll;lllli tls \ itl i ll r; tlilus tuow iltti\ tL htcup-tl-dlte tagricultural
itlfll aililtl l t1l \( 1T clii/Lelt tI.)CItIlIl' lte i t iilake itifll rllled choic ,ahoit the
(~TlI()[lI h)r cuooI i1,21rI I ll I de'\ Ch qIlIleII tI it i ;I IC lt. 

The ('Clt i ec l col in tes. letis flies: 

* qttiti~ -aiti-tttss,\\er sersl' itee: 

Saskstillst e to dhutelllillt ctllers and liibraries; 

* studics: 

* puhlicatiolls: 

* irksllops .1 sem1inars. 



Question-and-Answer Service 

Because the Centre is at the disposal of ACT states to provide informtion about 
agriculture and rural declopment, the ('Clitre fad to have a questiOl-and-answer 
service. 

Publications 

I lowever., hcautSe the (entre is VCry Voulng. it did no0t wait for qtucsti11Is to arvC, l)Ut 
was actively engaged il stimulating ACP nationals by in'orning thm of tlhe existence 
otf the Centre and of, the potential belicfits they could derive frni it. TO io this. it 
launchdlC theC biont)ilxth info0rma:tion bulletin SP)RE. 

lublishing iS In important acltiitv of,( "FA. Among ('l','spublications are 
prtccedinus Of vworkshops, studies undertaken on behall ol ('IA. joint publication of'nitls with ,,ell-kno\, n publishers, and tranlslation of important hooks and bulletilis 
which are avalablel inl lone l.rgtIage. 

Studies 

C'TA finances a I'e st udies ton areas oleouce-rn to a grou ol'countries ili a region or for 
the ACP group as a wkhole: these incluce agrolforcstrv, folod trends, and Colpilation of 
directories of, illfolIllmatilloSources. 

Workshops 

(TA b~clieves that \,orksiops pro\,ide opportunities for the staff responsible l'or 
aIgricultural and rural d\Clol-uint inthe varUS contLlrCs to Iet and becone better 
acquainted So that thve i,'v comImunIll catemliCoIt eelyC colfidCncC.r and Wi 
\Workslops are oecastl s,10 eIxcli ii gillg general CXpr'ieC,ast. well as for"fulthelr 
discussions oil sliccific topics,. The discussiotlls become ;I complatlln of up-to-date
knowledge on the topic. \which can suhsequently\ he sviithi.sied ad miade available to 
all concerned. 

(I'A is contributing to the fiiacing Of this \workshlop with this idea in mind. The 
results o the ns can s'i s ha ckground fo0r plaliilg futturc activities so that they
recognisc the glohal issuers ivh\ el in the foluiloitioin of, ni;tional agricultural CsCalch 
s\,\+s l ll,,. 

I would like. on behalf ol('T,\. to tlank the rgani/Crs very luch for the xcClleiit 
arranlgelluniits mal;le fior the workshop, and I)SF ill particula r p,01rprovidling the venue. 

I wish tiS all aIsuccsful workshop. Thank you very much. 
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Expectations of the Ministry of Economic
 
Cooperation
 

R.D. Schurig 
Ministry of Economic Cooperation
 

Bonn, Federal Rpublic of Gernany
 

Iwish to convey to you all the good wishes of the Federal Minister for Econonlic 
Cooperation, Mr. I laiis Klcu. l Ie is taking pirt at present in the annual World Bank 
neeting, which as '\,(ti know, takes place this \'ear in Berlin. I:I, though our meeting
here does not quite have the same ntnicr of particiiantsas ftheBerlin meeting - there 
are at the mlomicnt some I f0)(itpeople assembled in Berlin . I feel nevertheless that 
the suhjct we arC ealing M111 eCservcS priority withinu life scope of development
cooperation. We arc discussing the status and tasks of lational research today, and 
evcn+mIolrC sO. ill the futtlir. The importance of the sulbject is underlined by the fact that 
we have three institutions rcsponisilble fir this workshop. 

Another subjccl is the rcsponsihiliy to he attached to agriculturaml rcscarch in 
devCloped ctounLtrs,:,, as \ ell as to the international aigricultural research centers. for 
agricultural devclopment. and ;lso the devhpmCnt of national research in Third 
World coulnltrics. Finally, c niust accept jointly the challenges to) agricultural science 
ill tie V'ears th coic. 

The great iniportalce of past research for algricultural development processes is 
dclnloustraled not onlhy h\ the example (if agrictulture in the industrial countries, hut in 
alnumber ofl Third \\orl countries as well. 

The pressure which a growing population quite often places On soil reserves to 
ruthlessly pursue prtdctii incrcasc,, and the related danger of other dlaniage to 
nltural resources, is of inlcreasine concern. Securing fod and nutrition hy a cotuntry's
o\n efforts is no longcr possible everywhere. Increases ii agricultural productiom, 
despite and perhaps because of the widespread deployment of opcrait onal iputs and 
tcclnology, may hIlave reached tile limits of what isccologically acceptahe, liere as well 
is ill Il anIy dcveloping countries.oI' iCgore these limits would, in the long run, destroy
the basis of existence for future gencrattiolns. 
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Fora long ltle arclural produ~ctionl inlcreases Fbaxc hen [lie key task of
 
i1tcIrat(ilaIl andi nationali ag2rcullraj re~search1 wh'Iich cuLillalco. ill the (;I-Cell

JRC\A)utjcn1 w\ith1 its unIdispu)Lted SLICCCss. The h~ighl dci Iccl ,CIIt-SuLlfiCiCICNc thilt
\\asa;tt;Iijlc( ill the colIlltlijes) MFVaaidpIrt~sOl atill \IIICriCa -~\ inCh f44i'liffiv hiad 
[)Cell throti"Iit iI~Ijhi'.sihhC is all mntitl(id1112 acrcIn ll. h0It \ilL jreh (li ofecs-vat 

niatral enrl is ;I (Imillailt 11IchiIi. 
 AiI I, (d ill1J)iil-.IMIT o dcL' _ SSlritriilleIi&e h 1 uiit 
pniitIctiii M\liel\111 itiliii I)W4'iilifii' t )IILcre'ise 'Ih~ Th, isaphII IC eshI)eCr;tIIv' li

Ildi4211,I d an~~rd tire iiid /nhleNs ill :\lli~t. I !CI[1he'sk \ \ \ ir L h ad 1() acecept that 
i''IM2I l)()M sca s4Jpo.i (fl \I muidchl'\lilicatron ic lui,

C(iIlS\(I~IWI4.eN tll (ICl) ii etathI aund4'smrlsCiIH1I HIIi:14h41 )Id I)IM4Itioii I114t 1 ld. 

Thie h4ICiC1 (d1 ,nchel~jl ccofln LicaI dauili_2e I,, ill co:1)I144111Ic IciIlis plerhraps o)Il uiuehi 

iJerscllt\ ;Iid~~ieH( iicil t.isec . aind at the samei lttlle, it repmnuiiJi~ity 

IC ( ii;(Ill h .&Yi ( Ai44\ i. ln1t hasN KenLi N11h4J4iilng iInteli11tui1i agrriculhtural

I-c;Iarch Imi il141jL. [hall 
 I - \cals \\ ilI c\.i-incl-asrl12 mlol-tih)ti(4I TheCse
 
C(M411ti1ltj4iml im4(I\ ;4m1441 ot a4
;m t I)14 214)t441h)\ iioni41. 

No diumiiti imi Iat Hoal ;112i 11111H;Il Iseiliji centers h1i\(e (141mi eiimkahle \\'i n
 
ltre scicliiic scctm . I Inmc~cIlii cuholo-ts cmlld 
 lil iel ccII h.\cll~cte arnd illile11(

Camsi'. 11144I: ielild M
4iCJi~t~II~ 114 44)(IIati4 4 I)Lt\\CCII theC nitonlI and illeiCHit~iriill 

;ruimcmntm Iii rs.cli illsisllic( had1 hcc11 ckiscr. This i,, p)irtictlhlll\ iftic lImi na~tionial
 
l-csal~ch ill .-IrIcan (7
0)1i11 lies. hlc14\ ill \\ 1(14.1 luilleI ill tie Iitilil-C i~I ite[iiationlal
agrliclultrl Iclst.irel iii icmsiriuI\ a()Ist HIleth)inis 0I Lhi4tCC1r4I4IIW vgand t!2LIlI 

kc~secrrchI carrllt b dihiiCIll I,(41tidil il 111151tit eVla~iilI related to IIle IC-ll rional level. 
IlltI ildtiila it',hI~is. I" a sC iCi. 1M4Ire Ial-rnlleI andi tlis is tIne InICr-StaitiiILi. Which
 
i244\ ells it', lairliCnt. licsiit
It se~ar '4'crc lcd) plIMetrcal thie\ '4olhld inideetd be 1m)4

cxpclsi~ e. I thin1k that ileitlle 
 dimm)4s 1144rIhilrd Wm'ord C4)ilrrtris %m4iuld hie able to 

Ni4a4i1ia cscaizcli is tire link IietCCIeliiillaII dionml ILesi~nICI and(thle CXtIIISiiolisrvcs 
Botl ile-(0f eqllr iiecessn\l . I(Iroll-,Ills l~t( \\11 Ildl illn ;rre In IksC
 
1114.a 4214 ('4114m~ pjH\ On1 4il hc icsi1;tiold 11 IiillC1C IlictiaarIiC iC tinIl
l4541Il Ii it 

IplI iI)pI s. I hI M\Cli dueI t ;i I;ick (d! (Mi nt IiiilqIat it)II itII it I Is arid aI it nie 
(Iliihe~d pi)CsoliIeiI . IiilM LICeeht)l ClI2 Icriir 5Call Ht make tfill Uise oI sCieCe alit
 
VSCan'Clr it, all iitei'ranI part (d tIjI i ehpinr 
 fforts. It is illim~niii, 1theretore. to 

St ie4tliten mril pilrntiicr1sMInCIV ICCCSsai . Y) that [h.\ \\ill Ihe ahde to frultill their ni.(. 
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'Fhe donor countrics, iand the governments of IlIe recipien cn trie s as fIinanciers. aire 
called upon to act accordingly. 

Of euaL importance are patrtnerships and sciCtific CxClN1aii bItCIen illStitlCs and 
iniVCrsitie, iII the deCh cCuntriCs.elpiII! aid the industrial In nta.'\ devOChpiIg 
coLIII csI' aitional e qtill..lto"lt 0111Y te(ItellliCnt I eqiitnnt ;tttl Md\ ice, hut. s C 
IIhCt L'v"Is I Ik L!11t IIIC I,_vIu tC('itnI; ir- v ihhIIlhea ko he+ '.Cn th I ill h hldCi)C IIdo.- I IIIM uC,W1It 

',amt\wut rl tth.li \ tall ta,,k. \0,h ,,iet..m ic iefact indi htl,I think dl thi,, is \eli 
knto,\ in;ndIl has rlc ctcd ill (1tl \ tin and pirgramis.)ent the: t,) tfl lowritsln1iitioutl 
let me1ut tltitiI illthi, , illcctitn ("iA . ISNAI, I( R:\. tnmdthe acti\iitics of 
5 ).\,S\ \,ithhl Iltscope tif i cr itiuiil t;Itilc tilarll re"Clrch. Ma'ln\ tilatcial and 
pri\ t r jil iilsiittlitotts. m tint t tlriiiil, tstitttultul like I)51F ;ilso wser,' to 
stten,- tlie n;tiiithl rent+",c'. 

I ha', e heln asked th tlfilte sp._Ct;Ititiln the ( iCin; l Fe(etaIl ( io\t+ r'tinmeill f;it, atbotlt 
this \\torkshttp. It e stubet.'t thLt tie theilt detllt \h hitl e. atid the nitt,' \\ell-versed 
participmtit ieo. to ,pck.a tatittee hot t-itt+-dtt intl itidld iesults. 'IheM 
expectatioltis I I;t\U .ii, inlinIIt I tl l+.I .'.;titt l It e.i t thi, \\orkshop ron 
shariti the oft Illmil\c\ellln ()I ibs lllt'i.., namely to ctllie tip' ithI ;ltl\a -nyeood 
reCeout itetiCtI o ln , 'h . iMit A\",it\ of I ill lite_'r onIb sitl. tile.d aiV. 
Mnd llot be Mi;latd ito riWt'lt .'\t'k. 

(ne i)idht ',v,\.4ti uru . th lt n JEheltat ofIidIC; htn w-,I'kor,\h eI ne. ,rIhit _ 
is certaill' itirct. But \'..(. htid [I)t h cotltclt ','ith ottl'.li _lettsntital t 
r,.cttti:intt tILthtjttt '. hilh ttipr;,tli I tmid likel hbe iliipll.in td. We ha;1te 
cotuipte.It .oin110ItIai\e an Sl\ .',.'lo can hIp u,, doIthis.("I>\. ISNARk. 
F"irthueIiiiite. '.' it. et\\Cet t'II;iii\ e. fiitMI ta 1 it al testti iICstitiuitls' . lto,.ll ivca 
its Useful t hilllnttItn 1i.,ttl ettllll,' ;idlIte titn'ti, \ I'\ he Ittlt.. ti ,.( )hitlti ail 
Shtould It h top ItItiisit IIM eiiixrtbuto ptiplttp Mtalltitt;iitttd td,., isf, asileu. With 
tili inl iilnd I \islh the []uCeti[t' titieh succesn. 
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Expectations from a National Research Director 

C.S. Serghiou 
Director
 

Agricultural Rescarch Institute
 
Nicosia, Cyprus 

On behalf of my peers, distingaished leaders o national agricultural research systems
and decision makers, I wish to express to the three sponsoring organizations our deep 
appreciation and heartl'lt thanks for providing us the tunique opportunity to 
participate in this p'olound - one is almost tempted to predict hstric - International 
workshop held in this beauliful setting. 

We haveill perused the background in[rilation provided on the issues to be 
discussed, the lualifv of participants, and the st ructuring of the workshop, and we Were 
deliglted to confirm once more the wisdom, the organizaltional skills, and the 
standards oflexcellclice of the spollsors. Wc were deeply impressed With tile breadth of 
scope. the substance, the inlerrClatedNess. the Ullivrsality. and the urigency,of the 
issues to he addressed. 

Let me cite and hrictiv Collmmilent oiltheni: 

ltood surpluses inseveral coun trics amidst persistent fIOod deticits in others, and tlheir 
research policy implications: 

* sustainabilitv of agricuh ur'al prodtuction lenvironments: 

* linking growth inaIgriculture with growth illthe rest of the economy: 

Sinol iiizin0 and sustaining support for aigricultUral research 

The status of lood adeluacv is distinctly different hetwcen developing and developed 
nations. As a rule. devcloping nations face a problem of persistent ' ,>d deficits While 
u1t1rpluses are the privile ec of de\eloped nations. In this regard it llust be considered 

that tamine currclltly threatens large InumbCrs oI*pcople ilAfrica. while millions otf 
people in Asia and l"atiln America f'ace extraordinarylood shortages illthe wake (f
na.l1turali calamitiCs or civil strife. Food cOnlSUIll ptioUl per person, which has been 
dcclininig in a large ntumbeICr of deCloping countries throughout this decade, decreased 
further in all developing regions in 1987, indicating a tragic rise in the number of 
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hungry people. More children are now sufTcring froml mhinrtiition thani a decadc ago.
According to United Nat iois estimates. over 14 million children under the age of' ivc 
dic nccdlessly every. year from malnutrition aid(I dicase in the developing countries. 

hiis disparitv and these trCnds deeply concern th internaltinCall CtlllllLlllt and1l1t+shuld 
hlve impliCiltiols Ior lgriCeltnrc MRd 0od policies Md foi ;iaicnltnral research
 
policics.
 

nltre c Iiolus siigns of (let c rioratl",10l of'l"IMericmlturl ell\ ir'oillllt, which mnorc of'ell 
plague devlohpiilg ctinttr.c,, hut to eXtenItoi,(cIle llso d(cvl,)cdtCOniltrtcs. ."nll
 
dislstroti (t (e\
l hlopillnts inclde dcloleslatioll, soil cti "oll,dcsertilicatioi, loss of
 
land to Othlr uses. ilderos.oll of plianit
Clntic reson res, %,\dle intensificd 
niaai 
 \tii otell 

exccssi\c crtlijier use mid indisCriiiinnmtc pesticide applications.
 

N'ent ell_ leCotlianpilCdh\ elIViltoltal poIlltiton fi'om 

SnCell\ ronlntl diatiOllpo,,;i thllt Io'tlie food sclr-IIt\ o preselt and
 
flnturc gCCilltnls. ("onsc ,iit itis esselntial to 
pnrstc stmin lc global food 
seen.'lit V1 lhroiig01 proLtIm01 5stems \,hich ,iJ*euznId tile tlla reSore ald protect 
fhe eln irm I Ioiln" .
 

()I [itte ; lh Ctuernithat tile extrimvil pt crt\ tflt tile inlral poplit itionls and
 
l)ttullatOii lr'ssmm r iI I;lilimY cM1trII 011
Ius ihltinil lhuilmmjolr of'me Cltl',S
envitmiiuit]ldgiadatittim. lpltiittli tch as ,.xcssi, ml"tlVtion "sltlpS and 

crslottmcktcd mlligel;milds cnlisc SciUS ltl,sC tI 'til aMid \ resou ces.;IIter 


Its possicl, lumm 
 ,cs , to incre usc 1tt'rll L it t\-Ctl
a',iC( IrV0 lndl degra t1(lio0n.
W ith em
i iroiincntllh st nd tIt
i ictltur,1l iiiiticl_1ClIImlaud-t',e pl illnnwhich
lle ig.
;1(.lid 

tAce into icconut thec specific conditions of (1l.icit counitrics. imiim pl~em~s Canl be

cortctlcd helt tic tle, hccoiiuc crises 
 ps',ihl, irrV\srsihle tnes \%,ili
serious
 
consequenccs lt the s,tsIIIahilitv oklmir 
 i lli
piru.idett thaftens, son,"t~l,,"ttndIIiturl ell\ rolillrlotnlood seCurltv. Itisn~~tltral ulianmee.t,,,I ~~t,:,,'~n 
+
 

iilte nitcd In CtllttllliC dts Chlmn0nmCIIt pioli si,.Mid prilurils. 

iitnmtiiiillsFMii, d+il-rultuurimldC\esloIeII puoghlnlsll"S. nutrited illnto 
tilrlpclciisve de\ clopiiut st rllatels,slnotul1 recei e sufficient attention when 
I'rIsoIu'cS a lllcted. ,lilt ileit l imltitlllia and inlliatimltal support should also 
he Pl),,ided to( rCsrch hlich I timotett,> 'sntimlmhc iw'iicultlrl ellvironllents and 
fomoid scii it v ildC\C1et0Ipl~i Cit1lit ics. 

lhc Colllll preliise inlititi11al devclomn nt plaunning that agricultural emlins and 
dveloplilnt wvill nceCssri'lV 1)rt1nt thet mtother SCtom'rS lla;ICOtliltl'S 
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+cC)n4)itiy, 01r tile r\ ersCSitUati4n. that g ai, in nonarictlturial sCctors will result in 
aigricultural growth. is often +sulibst toan ti tId hv tile facts. It is thereC'f4ore necessary 
harnionize and Coi\vrce ptilicies. inclutding agricultiral rCe.arch policies, SO that gains 
ill onc sctorf ( tie tc-oitill'l are translItel into) -'ailis in othcr s clors,. anl in this wav 
the ccoiionlN as at ,h Ic is clhilced. 

N ilizilng and stItaining supprt for aI ricitiral r,.S;irch is a tropi4lil ' t iCihCs 111C 
heart of all aiiculttirok research Icadlcr,,. And h-e ,Ce5i4i Oil this I((lC,. \ WCd I'lroinl 
differeint ndIaid p-r,p(c:ii,\ :s is ap(q)iriattl-, oie.of ti.I ieli-si with nt less thanh.) 
eight t-)iit ih ltii ml. It \\ ill he dilliilt eeC\v1) Citei, lheilCsltdie iape-,rS. |nuch less tile 
issues t) I) tcu- "(s'i , . ho, itfi tLti tl l1 ICltdinig iltriiAitionial sCieiltist,. policy
ainalysis. andlt nli il',l a"!fri~litur-l re lchl- Ica: Ils 

the iatito illC 0 

dhiv.iiii Ilh.\ ik (il the ljci'l,e linitl intuo ilal;itioi.
 

It Itighlt be liiic ,ipprol iaiic to4 ()uc.11 lii, SCsi(ln. ailld I d it 

There \it ia ,til,)slantiall ill\ CSllllCilt in airicultui+ral rcsea'C h in de. CJ4)Jinii CottliriCS ill 
(lie last t%,o 1)C1i1"bt 11'ch sjIf)l rt<Ila I)CCii dhniiiisli g iin rcctnl wars. The 
establishilcntl 4)l ilriastrucl urcs lhe\'4C l tile h c,scabilice .l (d Countries. aitl
 
bc\o)vnd their capaciti 14o,htaiiil lhcl. kee c)i tiibutiin, faem+,, ia, \veil is all
 
increasinigi l /liihtiaon iiulii2 (Imim4, 
 that their iniiiativeS should eIcordiatelltd and 
piiuities, ranked that ot uniptc uscarce4tilt fi nitional, scientific,managr~il .lanid w+iilcrlial lcttlt. 

Th,1i", sessioni \ d! ocis~_'< 
alletniton o+il majo~ir secon~d-gencra.l~lioll plrolet.il conilf'olilg 

n ,\ltein,.miltuoil iihil with \ ic\\ fioii etniillnilt professiounals (ii ways t(o deal with 
theni SueCCCs',fulll\'. 

Min : factors ptoinl to( anl increasinIly i nilterdlCpende,nt wurld. t)tile increasing need for 
inlegrailtl aippr()ruiche. intl 14 (le il et li- tkel d'viopicnt 41cootidiiated policies at 
nalional aintl irterniti4 i ICon . [tht stil)esiS in lltn +Coulilli "s.ailnidst r-islentl\ 
food deficit's inloihii-. pohiei, , linking 1i iCiLlturil g4)\Vlhl wiil gir4),wl liitin tle tfthec'c'}lltnlyV. suistalihi ilit\ ()I agiicultural production Cll\ i ll cill, a il !ili/ing and 

SUStlliiinill)t researcrrc"etreil.hgricuihurlil. all p)iof(illltl issics. Tlc\ Ctoifrot 
ailthl.t1uh in ia liflerVilt illallirl+ 1441h dVehlpCd and develing countries. 

I I'l vCry pri\ ilc g4 to h,i\C thle pI)Iruniiit\ 14pillllaitatC in shii i Challenging 
-nf,--rcni c. I I4)0k fr\, ard to ilii illlCCllh' stinlulnllilg ,wrking cnyilonlrncil, and 
to listein aiild iltcling\\ ith ciliclint Ct)lleigues. iiterillitioilil sCitists, and policy 
anim'sts iini ilind g Him lht .tlwhiichi should pie'\ ail in formutilating rational, 
integrated, and en\'iroi'incltally sound agricultuiral research policies ill ouriohlii 
Cou nitries. 
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Agricultural Policies and Research Priorities 

Wouter Tims 
Centre for World Food Studies
 
Amsterdam, The Netherlands
 

Introduction 

The organizers of this seminar suggested the title of this paper global food surpluses-
and their research policy implications. I have chosenl a diffcrent title, however, because 
surpluses (arid deficits) in agricultural niarkets are nothing more than the visible 
consequences of distortions ill markets caused by policies. 

Instead of focusing oiltile outward appearance olthc issues, I will emphasize the close 
link between the policies pursued by all nations, each with its own objectives, and the 
imbalances in the global distribution of food. The character of those policies must be 
highlighted, togcther with their c flects \Ithin countries and on each other through 
international markets. 

At the saile time there is the nced to describe the chai ioflcauses and effects w,,hich link 
su rpluses on one end (f the scale to the priorities for agricult ura reseac i-li.It is a long 
chain ill which national policies are one element, the related patterns of agricultural 
devcoprnclit a second, their implications for world trade a third, and the consequences 
f'r f00d securi't a|torthI1. ()bviOUsly. current policies are riot immovable. but can and 
will be changed, Ibringing changes which affect both world markets at 0ne end arid 
people's food security ait tie other. It compels one to look at alternative scenarios and 
to ensure that research priorities are established within a framework of expected policy 
changes. 

Being at some distance from i.agriculttural research, I cannot claim to know what 
programs arid achieve ments characterize that work. This makes me hesitant to 
pronounce on research priorities. Some of my suggestions iay be found less useful, 
already part of priority programs, or uinacceptable for other than economic reasons. 

A Policy Perspective 

Not all countries in the world are self-sufficierit in food. S(.- are net iniporters, others 
net exporters. Over time, net importers becone net expon, -'s or the reverse 
(UNCTAD, 1987). Looking at it from a commodity perspective, Ohe picture is even 
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more complex because Countries import somC food items and export others. Against
that background. wlt can be said about imbalances? In that Conltext. what is 
colisiderd an inbalance? 

International trade nakes all ol' this p)ossible: countries exchSng2 goods00l, and services in
co+,mpectitive market.s. (otutries wNill ligae in intcrnrational trade when they expect to 
profit f'roiiiexpO rts or to save.oIVi'sonUr <.cs thro ugh impo rts. F.%cr si ucc the ecnIvn 19thIICentur-\. claIssctlconoImI ic+'ther anIId analy'sis ha, Cc I't(rI l Inthis basic 1t0lil. 
which is kiiot\ n as t, concept of'comparative advainlage. It is at the root of

interna~tional spcciali/aiion or the distrjlbtiiti of labor (SdCersteilI. 97 1: \'iner.

l938). The foct that contris cxcliai, foodl and thle-r goods and ser\ ices iII
 
internation;l 
 inarkts Cannot bie de-plored on tMe grund Of iiltlilaices, emnthotgh
s()lic 'ollliiet. eiictimlporictr., trs- . Ill tact, these int t ,tiioll l relati arl
diraleICreflect efficient use of rcsoutrc. conitrilutrc to ,peciali/ation. and thus to
 
i,Icreas,,d %C.fare iC
i t1he vorld. In a ,,,orld 'coollill \ \\ itlotl bar'riers to taLde and

w\ithout distorted nitionial conomnic p)olici., that is. in tIle ideal \world of lihcralism.
 
no c()tllllr\ ,,om,d bl or euen\ t\Int 'o b. sel-sullffidcl il anything. 'Irade and world
 
priCe', woul Igoorn the optiml+;1l allodtionn ,,1 
 rsotluces and. Ihus, the national patterns
of IrIue aIld p)r dUitu ion. 

lln~ltn.sO, re'flCct policies anud then effects Oin nesoiIrce use., )rtdtiotih.n, trade. and
 
collJinplioni. Ill the ideal lih.r',l vorld. mairkets and prices \vill offset the threat ofi

irrlnn lics. r,-,1ttnn • Ineh qltilil itin ol suplly and dcrnmnd att sp.'iic htrice. and send
 
a signal 0t Ih 
 dlIUrCs and Ct0Inrs to brirl g their actions into larnlouv alain. The 
point of CiiliIriurn differs \\ ilh nd %\ithout policy intervention. And it is thatdifference, aid tIe ts i li;s on t her countries its aconsIiuence Ol i policy s tepbI
 
one trdlling o t ry. - liili ins'ritical ioa disCI sl ul iiialances.
 

Idealliberalworld not asihle 

The iCal liberal \orld \\ ithot itllCrvnCt ions is Iot Ifasilc. andI sting this basic thesis

hars Some rather significant conscquences. No coulintry in the world can 
aflord to be
withotut a mnniOttn of puhlic sCr\vicCs and public regulation. ,Apal fron a arlly and 
police force, a ntibl-r fsr'1 ices arc h\ their nlatrC 1tireinpolistic. and thCrclorcrequtire regullation il the public interest, such is electric po\\cr, time telephonc service. 
or drinking w\;tier sUtppl,. Bull these sCrvices and rCgulatory acti\itics must be finaniced. 
( it.tlvflllen hav a rnge ofllioii to iritbili/C the r'lirCd scrvicC, and each 
aernuati c has irniNliatiifr ethca\ ivoror markets (Parikh ct al.. 198). Indirect
donnestic taxes -'.ise pricc., and reutce cSU)iptioi I.txes ol itnipltts have a proCcti\'c
effect onldOnmCStic p)roLucCs., an incomel axes rllaV irdnee saiiilns and inIvCstmelCnt1. 

Whatever choice ismade. distortions are unavoidably inflict,'d on tie economy. If two 
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countries which export the same commodity make different choices I,,linance the 
same level of domestic public services, their competiti e' position is liable to hecountry gainingi 

other. There ale no inlternitionl riles 1t prCscribe in whatw \vailtnational governlments 
should flillce their domestic public scr\ ices. nor ahout what constitutes an essential 
public s-[vice anCMd itS level Shilh be. NO econtmlist let alole politician, would 

attectel. with lone larger export nrket share at the expense oft the 

\ hilt 

Wilnl 1t CI'fCinIthe tilhisIha.iit nations Should do \\ itli lltsome inim otb sic public 
services and ICiilltiol. l1ilplicillv tlhC' aICCepit thC ;ireglnCmmit thI thCrC cainOt exist an 
eclonlltiv rc, Iill pOliey-iilltiC Itortlions. 

The CollseceICC is that (1iScIISIOllsicolnrI-ine icrIliationll, tlCiCeIIildtio.llu illld 
li atizatuoi are iscussions about tiltl iles \\ hclh are reconmmuiended to improve 
present. imperteet situtions. [lie ideal is not a praical aternaive bec'mus, an' policy 

Hiidra;limpacts lkelrkeln tIme 1i;les in the .cC0omli\'. 

Ii tei'r'felionto sta ilize dom'stic prices 

Ill addition. it is qtistioniahle hilci rcc niarkets do in all caises maximize welfare. 
' rlprediehur uLe to weitlparticulairly i l.tu iucIiiltUnral ~thill lhcr v'iatiils, 

(elohu i rteC lecisions hRiSLludin. 18).\Vith inll lciorsicight. proiicthliol 
talillcl lC hwbd l Olils \ llich ill.avillb ricc Cxpl, prctice he bclied by actual price 
delove llonts. aill ltIIl1\ incur costs 'or hcing %\rollaad, lorSmill fIalllars in 
p1ir t.icllhir. the C Ill; it lhC\ caIn llI . ,AsIconseIIencc, thvel<t Iybe hCo)IId \ 
cIhooC )ictLion pitirils hicsh imitit their risk. cvcin it this implies oilavraC I 
l(o\wCr iollc. 

Filiners illtire' a;iist1,l e s.,J nlld l'Or lowere lhie'ti'iliollS in their illcomeIl, p1l.' Ith\'1:i 
tVclav o is the questinoll M,hlehr ol iveracge higher llcilnsic At issuetiteih. 

could he reaclicd if Ihc risks thaii tarulers rw to amid w\eCC slmIImet eplC.
, hv n0lC ICo 

all t;iltlles is olle ,ipproailh. hul it is Certainly nlot I lost 
.ihtern',i\c hCCeifuiC all t'airllncs fice the Samte hsic risks, Iltlouh solll calll 

slhirmin ilnoln th attractive 
afltord 

theillot Iliatiotlhcis. The ical issue is wliellr it IllaIkcs ccoitl lic sCinseC to sii'C the 
risks \vitli consumers ild ixpile ls. itStCeid ol leCiviiiI ilICnl eilitlv to il'rMets. 

()n tiis Issue IlC vic\\s rc CCIainlv not ulilitorIrl ai1 gecolloillisls. A substantial 
Ilntulmbe, piiiculairi Ihose closCl inl\Cd with agrJculur il devehopietn licies, 
take the c \ thath I r is cCOilmllii tllciit ill risk-shairin iniwhich airisk-ncutral 
goverltiemli taikes the Illd NId adopts ; plic"vwlticlh reduces the risk if'risk-avierse 
fir'lers. \Whien tlhe Crillllltl l ilrllces piiccs to i'iill rs, their l)ro tlCtiOIrl 

decisios a ilreno kllt influiene'Cd, ot are at ICiiStless illfueilcCd., hy risk-avoiding 
bcllivior. and their trdLctioll will isic01nSCiiincC hcoCmelC higher, with higher 
avilrael invtollcs ovcr lie years. 
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this kind. farmers are lienmied in 1w the prev;iling nattiral conditio, and therefore 
have a limited Choice o, croppih1,2 paItelrn, and crop icchln(loics. ( icncrallv spcaking.
 
a rsi are;i rc cOlistr;iin.d \ hen land i,,lt d ;chlpd. \\ hi.r as their ri,,k,,are
 
lihieI \\hlu land I,,I)()[lc l.ntl prte.cted aeanl vt cloiol. alllt \ ied with teil
lt pr 

,
lICAll' to illa Ii ile\ rCIl. 

-,
('M ipanit n- rIatwtyin to 'htlnC II ,'\pcuctl l IictrC\ lltl", peI ICtCaiC llore!'
 
riidik ill Ca, \\ItreCland +Iil 'Ld (d( t ia..l11 ) .
 i , in ai tli ",tiT tlt'\ uIlnt (elhfalh 

Ne\ tcchnthltti lielh cc p lct i.\ ilic ii i iiill'-into
i c 

area' aii d not ill iihai lick theK' i N hti 


nc"- Ih1 c dteti adoplcd 
'it I ll',' ltltl \\;iiCl. 'I\\ti L ilti tII ,tion' 

iel t iilt h id;i tr s 


the ,okpc h rth l,:l ,,li , I \t ,(d 


Iead to difle ii iiill l iitt t pi i._i IItIiltiUIC. ( )HC ;iddrc,',S , 

l i lI t h t- l
 
dc\Ct lIilcIl. Ic I Icicist a t iihlt llilic lithenll
I hit, i tt I(lll l l t t d e 

,
olJtl nll i.m III Lt l ilill._ .tiin 1i"i,or .t n rniccl ti ct llit ' illrloi oI'i ihatt ilL'i hILI\r[thILA '-In~ll LUlll t ; dt.l + i l. h,+'tlc"I-, ~ chC._ Mal~l ++Im cl w na I)Im I hc ll Ill.,+, 

it tc Ie tllli\s " illland \ sillc ilt i 11 .c tlh_h i
atd ot il clI llu ,_c. c Il clti; c Ipp 'l h ll lt c\
 
s tllttll, tind 't'spii-( Iht)n i \%fc,+ td i ,.I hu11,( I"all c ,.',. ll\",l i tlal ll'a+f 

awXanIlL'c IInw nIA tilt+ a't~kc+r1" t ""tlMlI andlAttlmllmullc It.catr.h unld m Inll tllionlll
 

iII+,iIIi ]hiitpast andiiel l ati hl . ea i \lhilllt titie l ch i a\e IiIn t i hlv 
t)Ifl,Ic"t'iI I I II Ic tilIlIpl'lillII \ItIiI ILc; ItI hI', II(lhI I I, lL III; Ithc ";Ill I2C 

\ c l'\ill tIM1 tlll;IN,;Ill aIcII\il\ l £,i t t t'.'l t'; ! l.; l I t , t',, 

, 
 ,
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I\tIl.'plIIa c','t:, ,.'tI; Ih 'I tt... IL-lll CI IImn ics-.
II III)i fI and CtIll hin d (Il'\ ch CtI \itI aIC 

nattlnal ,.mnitt nmcnt Ilundairln at;lkl\lifitc a,_l icultura l,u'n\ Ill and. nationall lhmtl+. 

'IIuiniCu th_ ale 0 +a g mo mci+t, rtt,o he la in ' 

()lpporlunlit,\i',undmh l k.411nC hLAM.+t lacking, )r',niall iln 


W+ha t '.AL , e ', ,( \c iln lli o illi >rm\ fit d b a 'c.' 
ic . ',+adl. +,()Iccoulntric ,. 

abundanl', t in alwithcr h1C.1 unm ti oni+h:,.N,.+,.d i,, .\,, ;I in,pl+ptT and the ri,k ol 
c~ h~cr~cr vqn h(td inm lm-1r,,lpint thi tiv.high p r hit V+ land Mte\hipun cwl. \Vhcthcr 

thc.,c in\ nt..l, l ,, ll\uinc;Ldc\Cn1 it Illh IhniG+ll c 
i"a l +ttcl 0+o~m'idtclr d,.hatt., pa titl llIn-,uh-Salharaul Af\rica..\Ithtough file 

.,tll ;trif. cc um , '\;Irc t,..: IcA"I,i 
+ lIc !w d \ 

(.Luc',tWit IC'IC~llfn til.,','t'+ l..lll'lI", IIIlll 1,-erAI(ahlc 1CJ,+I C i'- a \",flhe lin1pl \k+ .-ing..
 

Ul thatt 1mu1ch (tfle ,c'wl lmc 
10t 1()he du,+,irud ill terlhi, (tlh nCH ,',,11,n~l ill pl~ui,+ul;alIhat "ispicion i', 

"p+++i t ll ana '.tl land de\ c.h~pnIIl.I iPr(.ralw, Ica\c' a 
lit- , Inade 

s"ll'rlli \,hen hm king aitlo pa"-, land dec\chlp~nll alti,,itie,, \\'lich ha', c .,ltedill highlyv 
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prodluetive agrilultural actiities iln regions \M lich toda' w(IIld h lconsidercd too
 
cPclIni%'e 1t de'.chip. Mix 
 ho Ic)nl I r. tIei NetIhe r ands, issti' h II a.n ileIc. 

Ilic histil \ I ill devlhplllopIlt tlieiclor_ h ascs olie he ratier elarltil in thec 
the ei iiiu alkp;i ati , aIill cipi. Init Sa ti' SCI',. it 111,M llie aIlot to S;I' dhOlit I 

i ' usc ol 
'id\ eli 

milllii ", Ili~ tcl iitc h11111 %L",L II {11I{. I)lnd 
t iill ll*r;iiiel t c p ia iadvaincLludlwn L iclatl'ttd andiii c ntico,dQ-\% oIh Idhl'lt. Illlil' LChaIIL' COM) Np d]' kC d\ a~lr.ntag l- LI 

filliC'. T[hC' sa"+,; ', kl~lt.11ll + ' 
ll )+I ,. , .' L ,; tii ,-O,. + ; i, ; \,,"" t I,_'-k :,tA 0 O (.. 11 

It i i I , , c1,'+ :tii i a ' ii tt I (112Itl l tIii ith \\! IIl l ! itI I c[t tii t kk nl ii nd dIa\ lohlen1nt 
p itj l s ihi;l\ pii \c i heL i '.iti ed. 

SntInii ll/inc,,. 1hicie ,pleir t Ihc ',c\ ri la , pC's o 1 n1ilnic IIl I Int 1r\ciitIions whi'l'
 
i';Iilli hc t )ilL Ihcn Ici 
 I';I III n s(ilt \elC laIrc, orI. \%It'hli iln I at11tte loni n feet 
COItll pIi h i l\; 1 ic " 1t lt, licl'il sC 

N;it~ liil IIIIeic iiii 


, .hI " L'()lil"ti tlteC liI ,liniC for onr anal\ysis.
s'I'-, I I ti l iitCi[o IH Oddilall ' ili(iisle tliriCIlts1% irik cts. IiI tlie;I 'h,,C c )I ;I t +ifI(I , IlIIIIII ,%\ I,\ hII h10') list1; 1111 11 Iitlo ll itIoI ~ iL'iCS, 11his is, 1lt \ aJ ICL. 

A ls.I( h )+ ,I% 111ht1 I nit ,' Ica;% inl, o i llon lia
L,()% ('ll lin llt l~lh 1l l'IcI L'')IAI'I - to l to/ 

inai kel h ,i Is l ,t ,tilt ii thje'Ii\C \%, Ih 1'i ii I, lil'. \\10e Ila\ c to live ill I world 
\\hi C tilt' li .'' I', HOl il\\ C i1;1%111_I HIIi\eill10ii Mr int. lint \%Il•le linlits illIaV h
 
IFC. HIu(Iii -(IIt i I t :e kiiitlIlF IleIt'\ eliiiis \%Ijich 
c iIll[I.rics ii;i\ ;IjpIV. And cVeil
 
flijl . llic ciall CY{'' I he lieu \ Il L-
II ccc;i IIel'as %Inch Cillnnit ai.'i ,\'he classifhed
iiill lS hu1 iL'cL_'i. ui~+i th l ili\ 

( )l.i-cti'.s and IIstruimnts 

.Nluhilc Iihas Cil said siil aibll-tli \ i ltioiial wa\nrllililt-tit Jll( l\ Cl cwa in 
Q il ICUiL li an Il k' stll )p fl h)(l. Pluihil 11c mist Colll oiurlpt is to,jhse alintain 
I rasoiniIilc de'Lce isell -sull ciicll\ hot! o ductsir.L',\hIe aLhrstaples. Behind this 
uulip'ctil - s,tile (1 .iidelueiidciucc (In siiplcr llIralitfrim d, Iii Ul.ilV if the1y
aicl %,. ScIl-snIfi i-ll '\iillilieult" hA\ C IiI'iL;ill\ llled all ilipoiant role and still 
Lh} I ie aicili'i iul al1 W ( a' d .allll pI licie" 0 hue H ll)(] ConinirIi; elementS of Self-stiliejCiciy,

l tA is it tilw ht ie;iriIII liciLiN ill 11),l (IL'\ lu iJtill ChuMMitjcs . 

In 111C ciuls"e III td sccliiliu l i ii t .li: ieultill iI1 tcIIIs of' its share ill iutu t,y' 'nu, lhuef n 
e'puits . a~lllaCiillIIM lIIli i ltt0 I declie.LT IIlClHII clast iCic i i1Ofittd (ICltia.In decline
nM aIIlaljtlr Il t pioiul;itionii I, \( ll ILd a dltihl'ie -, OUSrisk ofC p i t isa CiintiILi 

15 'rstlppl. int hiii IIiIkei-, ] 41Owa Il.t hII iCal;lli\ e pilic' dclhies and slo l hlwof real
Incotllies ,clil'll l 11 the. ac iir lln it eL'tor . 11illi l u nrte dtcSosll nottlot 

Ciiilpel sut' li slit ustr(\(fa l lt0iis ofi ail l'ultula]i i ICIic. thtin illC'lIu SImay fall 
r in nlftrtlur andnI fitier lihiid those()W ic tiuild pit rsnits ti n iper capit( )r a per 
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household basis. Governments may then want to ntervne uto inprnv the relaiv 
income position o farmers. 

These two ohjctives --self-sufficienc' and fllr incoilnlc. -atreIII( dominant 
1110 ivativli- forces hhilid a~ricuIt~llt'a policies. SII-su!I . comionnc lobjectives are 
worldwid., hLt ilicollIC po'l'iS arC nJi;1vily foltd in the iildIstrihl countries which can 
afford their costs. There are also two sets of instrumlents used, prices o.I*i.riculltural 
iprduUcts ai d inluts aiid ndlprict.' me..astres. Within each se t hereu are further 

A third po -"hil ohiecti,, is dilferent the_ cradication oft ui,-r. The links between 
airiLultural 'romlhand folfinid rt.' colIIplcX. and Ilhe objectivS OflIIIL d tiiid 

Iii ric[IItIrC ic 
TIflis. 1980). Th intercsts oI foWd prI diiees Miiidk)n foY' coniir Hnav lead to 
prilliI thi ;In i(I cradicatiili glnriii \ he inconsistent (Pirikh allid 

I 
price policies. ..\ ll;ijrt. lf the Ipoo ,l dless. ;iiid it i,iiilikely that the' will be 

tLoijpetli tleilliids oi thet. \ li l ns elrcc r(souIr'ces aiid to opposite\ iews oil
 
ui a 


absolrbCd in i ,iiclttirill cti\ li H, ,.,ild im \.ide lt.eurchasing po
i ;t lihii iti iie 'er 
to idcqul;cly Icedt es anciiisel,;tid their fimilic. Noiiuericltiir;l cnihlvoiicut is ilnthe 
]long rin Ihuil llle II e+clsclpe lim0n pmtl\ ln\cstnlllct i, to Cleat that 
liiiplol.vIICII comLC+ for Iese)IL v, the ,Iruhieltilsector. doil a-. ', uhsidi/ed food 
distrihttioii seliCHCi ,\hiChl r ill! _Il d to relic,\ e the \,r telIccts oIo m crty. 
Reliance of thc powroi niiu:rkct supplicsol foo d e es them ;strolCm ilitcret in ov food 
prices. li.v ittcii, it nai+iikt ,Ihle surplu ,ill h;iCc nlopposite inlerest.rcas f;iraInirs p 

Niling the lood lIieek+of the poor is no doult an ohjclive o iallii Cvrilelits. biut 
lot one thl i ci,sily rccmcilcd \thtloicctiJ sof food* dl-stit icicncv in nirket trn, 
oirwithlfailli incomie obII cti\v,. 

'o\ characteristics of policy makingi illthe areas of food and agric llture bedevil the 
global scene. ()ue is that ,i ricultUrau andilfood policies are nI idc independently hyiiations, primarily l ti, lctivcs. ned e IhiCrC no illitCrlational tleat\' 

obhligations or codcs ofIcoiuluct that lt",l.ict national policies. There is aln uxtensive 
iietwork (A hiterillitmNl areilcets \',hich limit the usc of som niiimjor trade policy 
iiist'uniiiits.vcl priuuril,\ inthe (iTTi ( .(Cciieial t laiiffs and\grcinieit 
Trael i. lutiigJicuulttui:il ir hduct's 1;1\c rellcill(l outtsidC it,reIiehi. ha\ ie huin 
explIcilv excluded ttlh tillic the aerc_'eClnt ".as drafted. ( )nlv rcnl'eii ilin the 
1!ruuay Iitiuld ofltrlAiC IlC!Otllolls hasIhere I)CCII llinsICs, - reluctallthV no0 
doubt, IWSollnc to0 inltihe ag-nCttltrIal produCts in these negotiatiols. 
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'The second problenm concrns tile ilist runienclt,. uscd to obtainl national Policy

ohjeCtives. A counltry prin ctslcccvinl a basic Staple nIav (10so ill a1
variety of 
ways',: increalsingifthe price Of tile desired product, "usL~)idiiii Somc imajoir iniputs, or 
C\ Ci prttidil ice laind dnlipmnit to fames Tax\ cxciliotiis,c heap credit, and 
fre-e c\tcllsioIl "Cr\ ice,, arc ctlbilvl usvihic Iincans. But tilec clects onl thc balance ofI 
paiyiiclIitaiid o(HIi. C0lllltr\ ", tla~LI. [at ioii, hlay' hc (quite uillcrCIVIt ill turn affecting 

iiliCIit jifliCIcs, lii\ d,;ie c the sailleic c,,lts ill teillis ol sell-siitticieiiev to[- the
 
C0liililhldit\ ill qticstiui. hilt llla\ do',o it differentIl 
 levels of demiand. Supply. and price.
As a conscpielCe.CC IpurChitsinI,2 l)MCI Of ct)llsullicrs is dfl'CCICd diltereiitINdlv. d Other 
markets of oh ;Ii(]h Se\ ices illtI tiil a (hiirliVl t iihiiitii. It is, t0 be espeCtedL
that the cmIoliti( )II id L'\te'lHill tiaid. i, NIlst afIectcl.d \\ ith (itlelelit1 C0IIInipiIioS 01' 
hll imlll~~ ("iadcyl I"t.A"s a cmuisihhulclcc, iictioiu kciss hetweelcii(Sul-ics. 
\vliich qIlestli the acccptlihihi ()I cith othlcrs olci Mall coutl rliCs rCjCCt suIch 

lihorc caitllJhcAhIt.I(hCi\ s \\li h.;siiiltiu Ji)ltti"iu lrclti ~ilh 
Al thctil \ tijith HwItmh h11lt.;lth(d)aetlho ~tionla-rclil toi 1nd1foopuhcic a e l lii 

II t-1o 

I~)Oit C I )lllils I 0011(CL ihlp hI I t 


IMc) IeCct ll IC.II I IiI '\\~It I IakMtI Is. h.I t\cI cos h1 I i0l no1 doubtCL be ItII 
l 111 I \ hI i thLI()e ()) it 11 [Izt If( Im)stii\ t h)I.i C lere filiIi l 

lijilles itislk. k nall \\in,,iiuiit~ imp ort"li0ic t~o il. cir aslini ptituctiicsso
 
51111 .i~eh:WHL m jillil lotiind \Vito ne
l I)(- dIcoli ie tlin(ooics iundtioui rale 

ll. lhot1)11 illtth\ Cat is Jr itsI th 'tI CII fl h ' l 10 - 1il sILC S ;IV 

heseH ChIlC' bctv Cill \\t)I ILI mill thckciI islptr dc ofsl\llcino doubJhuhlo 

II hcica pCi;iiiC IlcUC espotitel cii it1ouitiie smallIe\\titt1CIIc,,VaItl10 ar 
ve hiilwittiiilkc lieg i' al[iioi i 101sppistoli.'pll ai.r\ig lssu 

11ili-itIicUliil aiti\ it os sl2eij)tlshhiu!t ilt) a llet-c.\pOIt1 sittiititli. It' I'lriers, 
cho(ices, or1thicir IoMUlcioii paittcrios tic liliiCi i lte cftCCtS of tIO\ci- prIiCCs to themll 
mlay nIot he so liar:Lc \01 pse into nct This mlax' he thethatl the ctoln ltr ill lainI inipois 
Case. loi. e.\;iIplc. \%ith il irrdtCd Iicc ill Stouth andL Ilst ASia. 
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It' farilers Call niore Casilv illovC to)other Crops, mluch will depend oil [ie policies Ithat 
the Counltry' adhii)t for those. milking SLIIC thla I)I'iCCs ;itt sci fli all aitt-cilltii-ill 
prodilcts IIn wayls that ecusurc that Suiipluses call hc c\Jpliid. a t Icast tha~t domeulstic 
prolduc;1411 Cll" ComIpcIC il) impol Is. Balainciing lic 11I''~ niIhillicutiii1Cland ii smnall 
prIOLILICCrs1 and1LOtCISolkmnr I-, icludlinc III: plot) alomne \\ ill illc n~cCd to '.av\c or Carn 
til-cienl cxcliane,_C \\ inni file linnitcd Icsonriccs (d 1.11 ])niets. MI (IdiIiI1(1k las hcoit 

I.let lllt.i ill o arttII I I lIt I ILl(iit)\t I Ii IhIC mcts il ;iscIit sol tllcsc 

t I Ii It4 illwhI cichhave eill il C () il )l] I '\ Iljis II I eI , & I lll I() lIlil i IiI!IIo IItIr;IIal. 

fltril. ColsilletI,,1111 I( llal ill ottii oicllci hs ill(\li1iar llC (:%ielc 

maincli ts t~c MllikiCIII joi 121(M)illcls 11 ClIll~kljl Il2 t11-1iIllcc Alcrra 

iltli.IC (IiH LICII. I, ioc illatc id 11h1hl corsI (..:Ill m ) 1 i tillcw clll d cid to altles 

Intel naion IIle p il -Il ia o ) I" )I l31 li ill - l~ t" ii k I k ) (,)l il o 
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equitable distribution t income. but also to a snaller Si/c of the total cake. Moving

towards econoticalli 
 llore appropriate policies w%,ill Ile hamlpercd 1 the belleficiaries 
of he exis+,til.g hIterv'ent at making the process Slow.. ait s slo at its worst. oven
 
impossibe. Food1 riots ,, henI stale l'o d 
 rltiCcS ltre rOltjIgllt clOser to World larket 
prices. or slilliii loox. in the main s t+ts y alrnirs Ohiccting to prlirc' eudctions.
 
iidiCatC that theS+
iSues catliot b' expcted to be CasilV so% ed at lhe iegotiating table. 

Agricitltural and FIood iolicies:
 
Intended and Unintended ]tli+'ects
 

lolicies that ar centered On dom sitic o hctixe, are inlten(led to sort s)cificeffects in 
the dohmeustic ecoiton. pait icti-irlv for the 1 'p,)(S) "" people to"wvhich the policy is 
explicitly addrc,,Scd. lhe clfcts these policie,,hax e on Other coniltries arc usually not 
taken intoac,_ount and ift a ire not consi(edicl-t viit because tlhcreall refrred to. 

are fex, in iii;tionall ','redl-t, )II rule.'s that restrict dloirtstic policy 06ptionS. In
 
additionI. there iic
ire othr doI ff,.c ts,ISi\which are nt fe'sceItL at the time \kh CtH the 
particular policy i,, ciactcd. Or at Ieast no( expected to be inpoltutLn. In fact these Imay 
oIl, Ie e x isible ox ci tle.%u 

)fl idircit. 

re, iCx Ld herie., ninotabh in rel;itioi h policies geard to sul-uficiency antd/r to
 
rel;iti,,c illprox utllt f larm ilcOlti.s. )onteti efl'ect,, ate discussed first. fllowed
 
h\ ait o r" cx","Of illtI r;Iiiinil cIil li(ICIces.
 

ome' the o, tIerlt, . and Ofteniunintentded effects x,ill b beriefly 

1'elfarc hossc. through biasedprice policies 

\Vhcl it 1oiiit r sets1do nI ,stic ri._,S illepctlc ittlv 'o f the \\orld lmarket, it loses 
n0[St1( reoIrces is 


tMII cuitri,, sI rix, ing h ISell-sufficient supplyI of sp foods hoItaple 


cCausc Ih ;IloC;Iti( I C; Ih i fted iwl frottn their llost efficient use. 
ihavOffered farmers 

rYlatil,, lxfixr;ilc returns x lieu coirl+'cd to olheCro)ps'. 111maln developitig 
.cont li these ericrlatti io Iil, c xx.re Ci';i I bxI col IIIllp'. bew rTops [ts whl'Iich
 

it thlie Same time kepl the oerall ]C l Of plroducer lic xx ckmi red to xorld prices.
 
[hisis 
 llot Ob\ iI in! the ce. Of ox cli alud CxCllilltL! rates. It relCcts aI e.letnti it0 
lood polic keepig foLI [priClow fort tcoislumlil'S hllut is also dlLIded as atwa ItO 

,cxlracl ieorcs.frotm the ;ac iculural Sector to linilttce liltni riculturil ixstilttenis. 

Ihee pIolicies tax e cacsd iginlcant caesliic in coppiu patellcrns. p]aiiCilr'llly ill 
devehlpin coltittri,. A\ ;iil;ibilit oof iic\ tcCit1olois, for soimne food crops 'tlsadded 
to) tlhCC shils \ en land dexeloizient inillhas+tructiirc iperinitCtd. anililhe nCW 
teel tioi ,-cicsaddcdto lie rhcl;!ti\C atitic'ivCne'ssO Na ts of e\e.llClol ) in IC e'llt ie . It is 
ntll a ill c'rtain that , he'r pIi ics for aicticullural puroduhers lincril would have 

ioe t 



I)rought about a much hIIgher r;teC"oI'o I.;I'IlI agriculturaI grow,th, hccausc most of the
 
eVIlecC sLggCsts IO%over IISall
supply responsCS to higher r at ive prices of agricu ItII rat 
Ver'SLIS nln aeiricuItlltIral products. Supply constraiit -cto a much lagcr extelt 
associated with thUchaacteristic,, of.nbsistcnce farmainy - the physical conditions, 
and the lack ofhnirstructurc for mirktiuc mad plccssinl2i. 

IOf 

thnIsclvC,, e\cii lliC.so MlCi associatid with iC\i,tclijuolwiuc,. Ptarticulirlv in Asia.
 
\\lher the im ,',Ifsie:t and devehloirie.t hvJe in the lIt been sutantitl, price
 

Slifts of digricultuixIl prodntioti pittern., ,,cr\ ththesult price po(flicies bv 

nt, ,1 

po0lici',tid ICld to'sclfL-sulieienc, mar;'kt mao l
ill teritis ltor .l grains. i.e.. illlerlls 
of llcutiil domenstie market demand tliill litl\ donliclic supplies. It sh md be
 
remceelhed ho\,ever. tt the populatioin, of thoste conitrics s+,till
major",sector,,of , 

IcIrnaii hUg bleaiiC thiclick the plirchlia,,iii po,,,l to bi1u\
lx ,lctlUlnIt' ood (lnlit
 
niarket. ,\gricLIuIraIl deCopintni b itsef cannot tHimt
ies plrobicu. 

,,
The focusof poh*d(_ieiei ortleI rlatiC - 1)1t illlllllinu toods can als, he, e.xpres,,,d a i 

tacl ,"sOhuctiul.i ,,al"Olutc lis,,to k prtducts. Ioi exmnple.
lilect Oftlii Clr i.,;ilid 

the tutorcrops iIll that ssCie the locsl, :iltelltill ',1nsttitiilml
tPkistmi Otpolicy 

increased their lic Ot ttal cropped creage dilldlgriculturill ,auiC added. lhe
 
CotLIIIrV hIa,'llilIC(I ;Ill iiipolkillt Otr of COtlI ti l'tce. ;iid lhis becoell
 
self-sufficient ill v.heat. hut it fae.'s rapidl tor'e.'igll C expenditures
incrCas,ilu .x.lWLun 


on vegetabe oil',. mlik. nay \sll bIth I r iiliIng I
na .ll nmd iet.:.It v c IIii the Uc1 Iat-ural
 
colditions i l ki',ta , tht - llhet, which it could
\wo',ld be btter suitcd to cIopso lir 

Import more cli;ipl, than the colimnolitic, for M, ich the ctunltry is i'crci',ig its
 
import dpClIdnlcc.
 

The inuilicien O Of cuOppinig pattrl,,is ucasurcd at \orld market prices isonec v 

Consequence fthese price policies. Aitotlher coliCquucnie. IrtiMi ltdrly 10r Africa, is
 
niore iculucd s,ithi the rc;ttiC p ill Pr which are kept lo\\
'Csof 1gicuturaluts 

compared to nolmagrictlttral prtoducts. TO aIlnrego extent this ,ittuation is a result of
 
strong potectiom fo+r the iinstrial suctor. placcs agriculture in a,
vl ich 

disadvantageous position. It nmuasnot has c s'itficuiiatly l wed ugrictnl turaI growtl, but 
it has redCed the e._fficiency of dmlnitic indtist rics eiuiphlviit growth. and real 
Consumption behh, feasible lIcl,.. 

Self-sificenci' ad ilconlte polivy goals 

A policy ofl'sell-sufficie.ncy in b,atsic stlC foods. \'hlien pursued by price ipolicis that 
drive vedgecs I %ten dttIest ic IId iItcrIC ti' ml prIces., fflcts wvell'atc. employmlent, 
and constiptioll. The policv objective is n[ot recessarily to be rejected for those 
reasons because there arc other ariguments -- particularly political - which may weigh 
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more heavil\y illthe decision-making process. hut one should he clear about thcil 
Ccollonhlic Costs. 

What applies to sclf-sn flicic ncrpolicies applies also t) ahinl incoel policies when 
those are pursued throughInlariagcd prices. lie price v,edges driven a their borders by
the F('Japan. Other llroleal co1lntriCs, and for sont+c prLoducts bf lhe 1 S ll
('Callada. lla\ theirC cC oomic Cost's as distinlCt fll[]m bldleC(ir otlay, casIIsC
 
tIey incrcasC the inlternal costs of agiictltural produets and make Ihe crest of the
 
CCOIIOIIIv less colipctiti c. 

lnCoiiiC Ohjecti 's can he AChiie\dh\ ouhI\A \ fl olicv AltriiativWies. \\here prie
'upportls to fariIlc salet_I' d. lICItllalk illtil .( '. i needs itoIaise the questioi

\heIther It selected ot~ I the nioutI ,icieit It appe.r tIhatl;1I; IIarI I1 tli cCosts 
suppIo1rted1t)l b) iUni.s pIII al\pi IlIeI prices aml ers su potIimIIn the IhuIdCtI
do notIrecI clie a IIiers. b I d;utl iII I laII lc. stocks All(it ss(I idie to constlnicr"s 
outside+the I( tltugh exportI subsiies. )irect inIIC sIUIIllIIIt s %ith a ImnitCd 

te iflitllillion l ticu raliak.ts nay be Amit in, tu oe cficielt ;lt'Ilati\ c. .\parl from 
actual cont sadinc. this nu Al lead to les disto-tion of iiarko.t-s atild price fOruiiatioii. 
and tI II oI;;uI-,lleu c_':II loss 0f s\eIlfaritI. 

All of these policies, v,hih ieor\ e,-ii ii alrkCt, id sCpalatc domestie from ,\orld
 
prices. d prtoluultio
I)ane+ pithr,s wvhcn the atiral and lphysical illirld-,itutrc loe.not pe-i uIcct+'cr;o(rossth eraol tIh. IfI the We e, l rld de_elopmnt iiliIutritlrc,
and murklt acces,, d0 not imposc corn'sailits, higher price,s \ ill acceleatIC ac.'ricultturai 
gwro,.tlh. Taking the Hl' As An ct+hlplh. high prnlutr prices. \\liclih for mnaiis scars

secimi+ed to be petuium Iw'm 10 i\to+,,st 

fe\odotbts ah ',I the rCt ur 


tprsidd tIhe(,inlc.'ntis in acriciultrc. Baiiks had 
I of credit C\teiidel to flarlliers bceas, there \;is little
 

market risk. [lic a\ailalilit\ Of iiiamiciim,.z, tiet lleu+.ithflua,,A o ll denCmAIIl for a 
 Idvanced 
tec h,,g., pos idCd a INs rul incCtive to akricultuiril esarcl. A..ricultural 
p'Oltd liot d 1h1(l tt o ig lipAI'd tIIh ].s uiiu byllAria ttSi\ it FIM\ \ lihiil O.Itld 
5\idcsprea,. de lpitiCnt ard ;thl. IiChiommlof clinolOcies. "IhcsC firnds olwt toscenCm 
be its tliicl;ull] 1t los~le . ltIns opui'c..at least ill the impact of price re.dtctions illtile 
first tC\ yCar,s after policisI h\ C shifte.d. 

The focus ot s-stillficich.'\ for staple., foods ald the intcomte support policies w\hich 
tetid to COlIuIIIIatll MiomIal ilplducts. ha\ c significUtly shifted tie gln hal 
balaicC OtuipI. aiid ditiuIln. Asian count ries w d roha till be lares',I iIpFortCts
Of food E,ains. tilte ' ecte)Cl a nMior net expthr of se\ralI( o,tld noIt ha\ c 
Coiiito1ditits. ( 'anadanliht ntl be sClf-sufficicnt inl dairy pIrI lucts., noritte JIS in 
sugar, if these sClCCtis c sllports had not applied. As a coisCeulincc, \orld supplies are 
larger tlan demand, \,Void niarkct prices are lIow, coipclling soie coutntries to 
suhsidiic tlheir exports to as oid lar,'stocks. lithe etid. \'horld markets balance, 
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although at prices which ;,.Iu not p-ofitablc for major traditional exporters. It is more 
appropriate to decribc the sit nat ion of the past 1()to 15 xcar; with the term diorted, 
rather than unalancCd, markets. 

Africa and USSI - A nolher slorv 

It isd(o1u IjtltIl xxhetht.,r the ri inlort dependence iniAfrica should be attrihuted to 
inapproprf)riatC price plicis. I.om relative prices to farmers have obviously discouraged
lariCr Ir<odluct ion for the market. hut it is unclear whether theller price Policy woud
ha\ made Africi lc,, intpo,-I depcndcnt. One reason tis hat the ahscnce of even 
rfntel\I' i MU;irmarktin inbfiat ratcttirc alot Irallslort sslcns make, market prices
almost totalh irrle, iltlge seImrent of the farmers. Second. a,lit ota major hlottlneck 
is scarce lahor. ivr te cILilc Of ;erieultnrl tLI hnali in thatig.v. IrIpIrov,.nCInt,

telrnlolhgy re.quire clhsr linka, ,irto tire natiatnl
n conotlix' i ird arc hampered h\ the
 
.same lack of infratucturc.
 

Blut CxeCi if the iniras+tructture xxtcrc irirproxvd. tchrholov dlliverdotothe farmer, and 
surlpIlus productionld' aolti a ricL. that 'ae a r1asVosrllI reuttrn to tire fa:.rmer. there
 
Wvoul still be dIubt hethr f
I r( duc ion Ud he sigriiicat-' l aflCcted. Small
 
ubsiIt ce faI' (-rsll] tlv xvo.nin anrd the risks of ftrlltiiiu ire_
i r S1VriivtIIIOLIS xvith
 

tile risksol' lifc. \Whein tho,,e 
are iii hcau, land is riot dCx ClpCd - such as unltClCd
 
land x'thout alx wate-tr otrol tie \'illirrenCss to hagarc practicC, nrav ble,imaired.
 
Price policic, " oid lot he r.e
iCterd in ,\f'rica, but import dcpeiiriIcC illaiVColltiilinC
 
to grox ioit\itlistandirli sound pricec policies.
 

Si rii lan ,rglrilrnt, appl. to the Soit I niot. wh ich has hecn a rla jmjr toml ilporter for 
the last 15 'car,,. reh priec,, paid to falllters mayV red to lberaised (alld iimore of the 
coilIctCixC inCe'I nav nced to) be distriMted to nuners on tIe basis of actual 
contribtttioris), but1 irmajor bottleneck,, xNillremain inl Ihandling, processing, and
 
transpnrthg agticultural p)roducts. Manxy x'cars ofhigi nxestrirtits iI) these Sutplortin
 g
facilitics wiII he Iicedd, touCthi.r x,ith mpii nT'uIgrarir, outf ater cn[trI, to red luce 
im prt dependence. 

,ithlhtut tile foodICdeiarid frml tlre So ict Ulion arid tire rising inmports of Africa, 
xtird prices of major ag.ricultural Colltllllitics 'Ould be IorxCe tiam tile' are IN. 
SurplusCs created at oFC end toftirc scale hy inaippropriate price polices are to orle 
extent corlipentsated by iriadequatc iixvtrnillnt policies illtire rural areas il otlier irts 
ofltile w'rld. This tends lo itigilight tile iirptaricC of 1 xiC Lfagricuitural 
development xxliich 1hrib-aces bohth the price/input/teclirhology side and tire 
Ceoirii+usition otf investrnrtIctJ\'it\. 
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Ili (ie Cfnd. ifilppropri-itiicCoJ11)iIfltioISo(! IICifl1'CIICl and price poiicies distort mairket 
facto4rs, A frican acelliure is Iaborinfte Isive %withlo leturICI s: a;irII1liIre ill t he Soviet 
Union1 is sh-inlIar. I I makes lahor)scaitC and hm44exp4.Ilsi IIi lie iiuaiiiieilIt im;I sectors 
andi dra\\s capital away Siuni ag-iculItimiI. Ill tlii. F( tile 4.4 ICiieii\ ne-ss oIf the 
ninai~~culturail seCtlos is reduedt hv\ lijel 1444ad price's it' all elicIl () %!\te costs, 

There arc.t\ 441wisonis \~ 1hc presecilil icniliu. iaid 14444(lollicics aiounidt tile worldI( 
will Cliaiiet: ihi ll l4ii iitii \Il :ii44.lC \\ fill lilt' 114i4.i4. () ii let J~ sl. n ti hile 


i1.cn~iiii~frlicioni the1c\ ac l ftlit (ihir \\iikt.. 
 HIC Cii Iit l)liaNi is OilYCI4.to-i
 
010.4! lii I4L I )Ith lihlie-44l11 lit 4)1tti\t:',. it iii4 tIN) he44 o4! I 11154~
i 111454s 41) . 

)n 11sh iId11 1 4%\ \t.' 14414 tha l lit-'liittLii L n- 0111iiiiiiC ) l Iii 11;±4441t II4'litial auth 

iL44di5w .44! d 1l,4i4\ nt1i114jolk ;\,11l po ihi4(11t 11. l ul tili\ 4.44515 44! ta'-Il cil . are4( 
J1I t()a tiilt c4\ihlc Iij 1111Il iiit1(4ll44ioii I it4i Itit iI'iit I CCO55h n Usd jtte lC 

iii4It 44.44 l 4 4. 4 4m li 44:44 i tst 44lk)~ I hitI j 44 (cl444 (Itis lil o
 
J1it(ltii'4id 44141 NitfI4l]C that 


f i t s I ntl 

Cals it(CiC 1414. ilthtl w is is s n .4dijelt 

re iati. lul inq n n () htepup ""(( moI l s lh)tilei t 1,1t! Iu 
iORi 'oh!MtiIiit ci44\(aioh'.1 (fltlittlei." lie H "',4iiI.itima tintt lvss 

, al i~ t 

quiliieiliii
 

p4I4l4lc tilollmk Stillo54 the
Iiial silit loi.iV plicc"pwks'1iih\Itliitt iiat.s tJ5 

Tle hP4ii442 ak~i(ii I hilIlictii is ( ;A1s I4 )Iitti;iolsiiicts (d Iin isliianother 
i4.t54ii,414:.I itt 455il ctht1(ii~et71)ipc 111L tsti 4 )1luk i a tll Ite 4'~lt-ainl~hiil h l2an 

p5opoa %Inch %ii\e -in Ite I-Cis 4 111 he~l Ii~~sl stepIiaS Isfil ',;MW (t 441 Cijielltiiitit are 

Yea ithi.lo 41 li tha n ftilelt-\ 5 hiiiIll \Caiil" \%iislhe 55011(1 iiiakt palls-' 01' 
pol11!io 441aldai4i ithi ll J~ If(.( ll . il illil iiisl4 t 4li il1.5 .IIlltrS 

l4188). A1l4lotl (\J)(ii.Illo' St Nli5;iJ4J(4.;i and1the;\ii Iiii2stililt!L515 the tilIIL5 that~ 
ielheCiI14.'I11 LuI C.tl414 it )HC (markt i cestl1forIC0 1 11Ctti l ri ki i I\ l)4.itlai tiis Ih l41%\114.I 

4214 11IIIIc(deii;t iil tttivl '...( it \4 i.4ti.-slil14,iil. 14411141;I5hif-Iic114 . r~imr~i ly 

I -I 14itil 1114IY5dHLC the l is It,l LT6 ii ii.l i sHltI iiijt (d iL( t%%h ii4 C-l il-hI tl.L44 i h 

cmtis olntm a~ Inm-c lei\ed(palrl4 le i Let ga:41 ti d 144554.' 
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The fact thait the effects of moves towards free trade seem to produce a net economic 
benefit should 1ot he taken at lace value. The more Important point iav be that 
different IroIl Lp:,S arc affected difTerentlV within coIuntri-s. In the I.(, lW.fariers stand to 
lose. but coslluMer.S ind tax\paers inav galin. In1exporting dvcltopinlg countries, 
arners will niostlv _-ai and consumers lose: Inimpl+toritiipw developing cotiltries. thesilc will apply it goveli letts permit domestic prices to rise to orhl price levels. In 

n11ny d-'vhL piiIu cMntries, there will be rural e;iinS and urbl+an losses, but in the 
indutriial \+I od the opposite ill ocur. 

These ilI'lill diltterence-,s ire oIt eOIISIderable p)oliticIl arid sOcial InIportance. They'
Illiv becoe llimajor llriers to chiige as ctlitloi es of people will inist oili thei[ right to 
be supported h\ the os whe theyrllnt. e\ther irfllCls ill the rich COUlntriCs or 
urban conmelr il the de eopling Ones. ( io\ CrninllIlts w,ill in nlny instailces lot he 
able to estricat iltenils es fron the conflicts associated \\ itlt policy chlanges \\ ithout 
C(tllllliittiill tltcisls -s to sotile kind tIlolpcn)opnsationjl I IO\. thi is Ito bc diolie, who will 
be compensa 1t l it-1 c\tnt. 1tor to\ lg. dlilt\\ here the fillicilln originates arecIIC tcL. 
the issues thiitarise ill ilmlrCrlal discussionus. once illtClllHitiol1[ pressurc makes atmove 
tOWill'ds frtIl ;ido likel\. 

()le irt_lictiilr lentiunif possilble iovcs tioslld lice trilde lIccds to bc emphasized.
All a iilibe C\ dece fronl C'eiig sttidics suggests tlin(t lie effect oftll hese ltOVcs ol 
world IILner i, ngCli ilel. his is pairticularlv iruc \\ hen the iIduisttial cotllrllics 
liberalic, but the de eling citinticsI Int evCn if the I;itteldo nlt do0 SO. ijoin In this 
lplicy llIs c. the p(siti\ c ct ' s n tihe *Ch(litIntiollof llncr rCallin simall. This should
ilot conic at siurlpris, is most oIf the poor depend tor their food supplies oil Iiarkels: 
higher \wrld imtikct prices reduce their real pirchising piLkr.Slightly positive efl'cts 
Iliii\ be felt ill ")Ile Of the porcst couiltlrics. bec lisc a lilrl-c scollclll of ilie pot are 
still a tjriciiltnial tniants Or ilAborCrs: tIey \slld participatc iIt the bencfits frot higher 
prices for agiiciliiral pirliucts. 

Fiture Consui ption anid Production Treids 

There iSOlie basic fcaturc of tihe future tood ba ilc \ hich dcsci\cs soele clphasis 
the domiinancC of coIisuIIeir demand. Because a basic need of aiWinloItd is world 
pipulaition. Cn(isnplltiln projections arc barely ;illfccted bN altcnative price and 
income as, 'limptiois. 'l hisis also truC ill mall\ of thc mole adshilteed developing
countries s\ ith low incidencns"of hutineCr and illllilitrioil but lo a Icsser extent in the 
ploIrcsI countries of South Asia inl sil-duaialll, Africa. \vhiich h;irbior the vill 
tnaloril Of htglir\ people. hut even ill Iltlose Cuntries., i large Nc't'li ofiheof' 
popuilatiion with :idcquitlc lood supplies exhibits ii limitied lold-co sulliption response
to pice and income chiices. The overall response in those counitries therefore 
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depends on the distribution of the lenedlits o ,cco )nmicgrowi, with Ia relatively morelimited respori:+; inl the calse oI"more ilequitabl, di.strilution (t'income growth. 

Thieelo-re. the doliiit lactor hehilnd .rowth inCoinsumption is the itcreasing worldlpopulatio.Il)if.er-ii' t,,tllllIptiotIS bllot iicomeIC inlreasCS tnld )rice devilopmeltS
ntail otnly limited ellanges iII food ConSillllptilI Ie
( )nOn l th njior 'eatnres of'consti onipli<)l the lonte runpatterns ill is tihIe clialing conpositioin oi the diet. ThedemlIand for lood rainsI'- direct nhu cllli onsumption me slowly. Mille thedemeand I li.r lirdtiicts aIId. to Ile"Nsc extenit, lor other liviock products r ws

IlliOI' hly. lhl Cillde1*i fora ii b ltil I rillsli l feel isIes soll ial bcai usit ,increased nniptiillc ii. of It\ tNtock piluct,. There is a clear sift ii COiti+ptiln
 
patIterni . Ipallicilarlv ill pc\clopincol l-ic", h )illt
d iliorC 'ens ive blis lhrh)iioiilcd, bcause a firly' .,.his shil'tI arge ninbh conitric, or largllpopulation smllntsin these cont lillies',+. tllirotl h iare Piti a ph;s t illc ill+"rot h ill t\l il,ilicadwhere tile dlal itor the traitonil stall ftods iisfill' mitid inclcased iliconiItelsN N hifl h)IIIOC \p I d ril'r [lidilcci c, thall h t L)ltlllll iolltof larger 
quaiitite i t,lraditt(d a I twils. 

Ill ai et'liarro \\ 111i iNicMs+rio ch~ii() ill] C'Cl a-ritnhitie ii l)d 1 )()1oliies.deehlopitig cmlliri', coiiiic tI1t10 he)r lidclioi of)l)l-il ilt ideXlport Crops.
"lhcir otpIlt Ot Iif SicfhWk Ipl'icis doe1Cs nt rie s1
HCuIiciCtilyIto tI-domestic, daCnild.anIl Ih_ iiic ,]\tb c'tCi\iCi isiill" depciidti patlri Iulair.l\ill ii ipMt, c (ld(iii-Vi )vdU ts. At same iuii' imptli e I ())d l-aill 1 s CollIin tit, I ttbIlcr ill
al ci rate)\coaiIp;-ired to 
Ipsi yeris". MoNt Lo\\ ihof lood ,raiii iiiports takes pl;c illlite niedItore ad 

de'v l~opii . aI hlar'c
' tlnriirjto xtciilt to nie t feIedd iitl. 

('tlinuiiatin od plc ,ill )(flici, ifllplies Ihail Ihellmjr pot) tllil llpplicrs of li\ st)ck

proi(liIt lhe iiiditlriail COMiriCs 
 Net prices iiIdtCpCiRitlyI frmIIs orld marketprict Rapidl. rilS, L-illili il orld iarkels thel)florC doc, ht ieet with

repotisis e',,pplies. ;ii + 
as colisie li ,'. oluti,iwcnti es' ' 5 iisicirhily 
i110ic _xIsClsl,\ c. At the aI liiiiLi. l sll r1o\\I ll illlehedcIIaIId I't/rIc'(ltices \wi Id itisrl mrailins gilduatllk'ilitcs :as titIn 


iaidl il of plrotectiolist policies. the \\()I]hi ' 


\ rild\\ ih& irollil t Co-'i)oii ,to be litioted.tL \\'ith
rcniio\ iiirke I e rIcc hIMLIgeS 

sil-'llilic'111k.illlvI %\illi1l;indillI',il c Ml]ieo the Coliluiii !titiIlSide (IIrouctliotil chiuig."Iiieasrlcd btll ill tlll silliice.crlilisof oii icslic pirlodutioti litc, thiraidill
.2etig1aphiic Cn ilpositiorll. itresihtl larr,. Irade. M\hich is a i all plroportioll tifagrie lIiiril prdltitliot lld ;I l bt\Cresitild Cii coilsiiaipIioll Mitd pIrod ctClioii. shlwSsubsta',ntallllilelialigos botll illwllii . c, .r l-iic p ti . and I"iCS. 

When trade is Iib-rill,ed. the most smit-niiIl changCoc-iii hi d'00lg!raii llrices.which rise signilicantl ill a,world markel t iitllibl.r oflsuppliers have to withdraw
Ir filethe \world miarket oIrbecomllc ne impotr-s \\'he, boldtl, pritection is removed. 
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This is particularly true for whau in the E(', rice in Japm. and Coarse grains in a 
iunber of"smaller producing countries which are cttrr,,.uk.lilicrtherexlp(rters or 
importers. For wheat and coarse tles,the v\olIul o1 worldI 1irde is reduced 
compared to the hascline scenario, reflectcd particularly in lower imports (for Ied 
use) IwmiddlC-ilncoml lchine cotlies. \VOrld trade in rine CXpalnds suhstantiall, 
as Japan bectmes a let iniporter. mainly from Thailand and ft1ro0smaIll Iatill 
Amenican Ind Asi:in exporters. 

At the ,nm time. the renoval of border protection leads to further world price
incr ses I' sitclockp'Oduct,. and a Substantial cxpanlsion oIliuenational trade. For 
dalv ]'U)cltSn. fle[.'(:'N1 ( C\ports and tle IIS bucmes a lajori-,Maljor rtltclionl 

importer. as isJapalln. (Canada and N\ ,Zealandire ma oir bencl'iciarics, but a number 
of Latill \ncrican. Alricaln.land NICdlerralincan counltrics also becomlc sinificant 
exportlrs. alaiv divlc\chopin counlrics expand thicJr neat production. reducing imports 
0t* ll0\ilg into exports. 

All oftIhis suec the importainc in the 'ars alii'l of focusin ol the livestock 
sctors in lc\,p)linu countries. and on the fced input, for that secol(i. 

Resetrcih Priorities 

Ihe f tegoinlg docs nit suggest a strai,,liwirwar r ch acia. biut indicates a 
nllbCri'of Fr e:xilplC. it Would probably e'incorrect toissu-s for ('isc0usnion 
conclude that rice and wheat reearc h Nhould be de,- nInhpaSi/iCd. hcaise appiopriiate 
varicicti et to chhae belde ed and adpted in a nunber of colnttics. Hut 
pirticulalvk in Africa. furlicr work should rccogni/ e th:t cconotlnicallv attractive land
develo nilnt is ol pIline inpoitalic a,a precondItition for echin ilogical progress. In a 
ilber f eaCs it Ilav be p-icraiblC adopt this l lC comiprehCsivC vi of 
arienltirail dic.\ oppol-lunitics. raiher than to focus reselach lIirgcly ol,lpeit 
adaptation to existinge phy,,icl circumlntalince. 

('hui ini1'g rns, juticonsumption patll a locus oin crop" which are irmportant fot tihe 
livcstock sector. includi rtont only teed grains and crops that provide nutritious 
by-products for ainimal feeds, but also spccific ftoddCr cIrops which call be fitted into 
prcvailing eropping pitllcrls. In nallnV countries, the tajor ln'st;riiml to live\tock 
1ltOdUtit i not tle C'Ticie cv i 'ithl\ Iichll iinlals convrCt feed into livestock ptulcts
(thus ftCssinlln oin the gCnCtc proties olltittial rCCds) but rather that existing 
huids ate sevrely undlrnulourishcd, rcscarch muist etpnlhaiize elaiiJg ind itnlmpoving 
theamlitnal diet s.lIallans ofdiscot ling die growth ofherd si/es hTese are eontpleX 
iSSuCS which t'tljUi'C ilp rvcd markets for livestock produ(lcts, vetetinary services 
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Productioni 'echililgy is the Source of E"conomic Growvth 
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It is important to cmplhasizc two points at this juncture. First, the power of agricultural 
research and new prod Lictn technology as asource ofcconomic growth is specifically 
bcause its benefits are so widclv shamvd in the ecoloiny. especially wvhen dcvclopedl 
for widlcl coilsunlcd commodiities. (Iis is also whv the rae return to suclh 
investments :ids to bc so high. ) The corollary is that the illportalCC of agriculture 
and of agricnltural rcscarch ha1s little to do with the share of the labor force employed 
illagricultire. It', iml]portancc is because vcerybody constiies food, and in low-income 
COLiltriCs t] I llyll of the citi/CIIs Spe I lIitt Inst of their iIcOillI ilonfood. 

The scond poi)int %\orth emplani/iilg is that neOV productiol techiiohovg tends to have a 
proere,,i e effect on icoill. diStljutili fol the cconomly as a whole, even though it 
may worscn the distrihitioiil ilncome withiii aricnltiirc itself. Agricultural rcsearci 
and new production tcchnologv are cldom crcditcd wilh this important contribution. 
Ifthe vcrc. puoliciiaker, might bc iliorc favorably dislused to invest in agricultural 
rscairclh. 

In [lot all cascs. of coue +rc. arC the CoilStlCrS the Major direct bCllCificiariCs ofnew 
producti tcclfmiog v. In solmC case,, such as the case of beef. the price elasticity ol
demand mI bc larecr than / I/and thuS pr.LducCrs will receive the MajorsharC ofthic 
hcncfits. More iilporltat. if thc coillitulitv for which ic,0v prodUctioi technology is 

hbeing made a ailahlo is a trad c aiol c either exportcd or imported and the country is 
rClat ivclv Uliipollrltait in iitCriatioilll markets, then producers '' ill real econollic 
benclits since Costs w\ill fall aid the price wiillrain relatively u 2cllicd. I jltinatCh. 
the o,. ners of land and supplies inrelati\,Cly iiClastic supply rcCCivC thC benefit.,. 

lv''ciitthis c;,isc. Ini" c,%u. there are ,si;'Uicailt belefits to the geceral econoly. The 
mlCW ho slnuldMnikc the country mlore conilpctitic in interiatiolal markets 
and thus increase ien exchange Iarmishis should finance a higher rate of 
eclnoInIic gromv tlh. this increasing ill lvicnt anti pr0\idiniie c\pandCd income 
strcalls. 

Ihree points are importail in coicluding this sectiin. First, when it is :ccognized that 
consumers arc the primary bencficiaries of'larger food supplies, and that reductions ill 
food price, providC wilelv based increases in real incomcs, the problcni of surpluses is 
plul ill a SMilcwhat Molre po(Siti\ c pCrspective. Second. an important issue will be to deal
with the sw, ere adjustment prblhils associated ,.ith lw coinllditv pricen. ,\d third. 
the challenge to polivmnakers is to)increase economic growth by the generalized 
increases inreal inleomlcs generated 1w !he decline in fo'0d prices. 
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The third, and prohbly rmit importtant lactor coil tril)utilL to tIhe slump il 
internatiolal co nInodity prices in the Iiid- 198is X\is the export subsid y war betwee n 
the I Initcd State , and thle Fllropea (lni nity. hllis export suhsidy war, motivated 
h\ the high pric paid to prolucers ilthe IiS,anldlI " and [ielstll)setlUllt
 
acclullti la o lt
at sitock,,, Iluped dri._ prec,, ito all-timeI lov cx ls. 

()h\ iosl,,. e ln,tlellLr,bcnclit t in export stl,,ibd\ x,,ita. (crllItch al But jioduice.
(as tdo \ldlevx rke.,,). \,hth the ntlill\It a iltIm il e i'a explrtei,.l imliporter. file 

'
ileiIe 1il()tret) ,, Leduced. as a ellies.o .U %\ LT d, .ere their asst % aind prci( ers 
i( lidl ,, er c r e 1 c ',I".,, lk -,, x,- c Ldto r) ;ijiItnint c ts lti c nItriesI that 
were net .e\llt)r.l th tItliupn leadst lo s ill l tioiiail \\ el ;ice. 

lTO ildilt.Iii the inaill ()it Oti,,,.',c lps ni i 

ItQN11 x CIethe e-\ljurI ',tiliu',x \;i lce \\ecii the 


.. e gii.'lttiril t.'iiiilt prices III the 
IS\ ;11d ( . nitil xxe ik eIi'inld 

~i55~ti~t11'dsl (1tli oxx' I lieCexl)isL(.- ll iljg (M 111%\ l 11% idC. ortI silsj~l\' xvii has been
 
I' lt(l I i i llu j ,illeid Illi llitlii ulces iital io liduihortIli
l i ir li fillIdI I t iu IIc lu IIIt ." iI I ) th 1l)

it 
lt SI ,"IIII CIIt ) i,L d r I orIIct+iro I. IcCi-. 

The I'xisting ('apIcity for A,\grict.tiurall Research 
in l)c. elopinig (ontries 

ts of existingi)aitm'lx) aspe tleC u igrie.iltiiril re,.ciieh ill oping countries 
,ta
are ol eoiceir. Ih 2tMst i ltheilruxtlh1 rates 01 aiitit ural tit iCeded il 

developing,C(iuilllt res aic our,dtsi the lioij;il LxIericIeC of the presently devel)pel
coliltJije. lHi u t iiui ,: cit, hfor re'"ilth illmid u that the exis1 dexeloping countries 
is lr sllol (01\\ hit it lho ldL b . par the laick o1)bImt 'tiulai eo+iieein ,,i upacitv illthe 
tlcx elohi'ii., llliltt t Ii,f li(\ i the tIaulled iiil,pox r needed to stall fCe existing 

'i',i(Iu the lin"t etl'thek olis n'd rate. o r,, h illagrii'lturtl output. As noted 
dibox _.the global ee1Ciii\ e.0ine, thi i peiod)h If,cr\ slugish gr4m iihillthe 191. 
I lo\C\ ci. that s.,luI sh grnmvhi I,,ot likel to( e itintic. Ilif m Iow tive:e,l lt , pI rslpe is 
Itht hlal, e"are ibmit,xC Mt e\p-,rue a pLeriod ohIuillprCedented ceti0mli. 
c\x allsill ill
xxliell iIte jimatle ho)t(stllplie, IlIab theiIll ill-,llraiiitto t more 
rapid general eeoiioiilic expliioii. 

c oto l iillSome aspca l i- ' iltit ul ( l .x;iiiiietl. 'irst. pC uipitil inicoimes tr 
li ,
l iarge o the x,orll tax e ictluillv dccliied sipiilicaittlx siice ilbiut 19811,.Recocery

Iromln stch tiecluites is otelll lapid. second. ihlla\x coutrllics i 
aditl tl s s te',lh' ny oit their ecollill I he niore co sistent 

laCu llthrough painifu 
lll i . ia gel the conifiguration t" bv 

,,itli Cxltnuil realities. ()iice that idjust ne it pitrcess is over. their cct tilolic cxl),nsiol 
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will he 1111)14raipid. Fi111Illy, 1t1le Is a greatdll oi 1411ilizi/C ;111(iind(ertitjilized
 
i~li!II)e 14 m Ifit1
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sectors5)of fl~e cc ulonll\ .
 Thre ado0ptionI of til' IL'4'111olop Call) Iliel rathe1r ra~pid nites of' 
CCOi1O111C -,rmvIll. 
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These data all point to the need for continued and growing inmestnients in agricullnral
research, despite extended periods of low commodity prices. The risk inour present
sitnation is lot tivt\we \will colrmlit too rliiIIV resources to agriculturIIl research. but
 
rather that ,,ew.vill sicIIifi('ea tl,tiiideririI, et in this imIIIortlt s-,tu.iceol econolilic
 
Or tll \\ ili the re+sult that the ;nriCiltnrual sectori Will be t rake t gflobal econoilc
 
expansionl in the y.ais alic'ad.
 

trltdc prm id
Intevl taitona .,still ano~ther dimens,in to this. IpUoh+lull. ii\uel hIli 

lr ii.' (dIii(it h a_'ll. ItiidI l'dtiCC'er ill rllivS .owcllili,t 


l):(1d(lCtI' iketl just I' do mlliestic H ella III . Hit I tiilii, [he incireiscrd
 
slcili/li, il lutip l)( t llhat thi ,,st,.i m.akes possileluot oilllontribte..s lo

More~l allile++ lInaikcl's. it is,als+t) anl11lll'orlalll '.,mlrt+' ct+ ..tLlCOlIHM 't1()Inrm ratl~id 11 ,th 

Bra/il',, cxll ii iici his,;iiea is iiiijtol \iI,. .it tlh ,ile lie same imecil' lii illg tilr
 
iiull aiet ()aI r'apid cli Il icIIIe g-rt\, tll and Iui gIllandlie i,_ucuiliiial mhitllt.
 

"

iu,-u 

lIh'u:,il'l. litlltUt g,lgricultutial a(,,lt ( .5lt ,t peir \_ai dil)-7(qil i g P)8 . This ,,iis 
onite ' t iistrcI\( lates inile il u t a'iicuilttlilal iit utltllillth1 ,, l Id iiiul th is penicriod 

ltc Ill iiig, iLrall. a i,,'1 ,.,+.hiul/tii t l piingiI1\\lccor',,l tt ele ,,uliltries.
 
I lmw c r.during thiss,,luliu htiIrail',s iliiplh t IlSiiaIli s grc_,
d. itoi I pi ltnil'icit 
i rate l I , pe.r cll illqltiiiti liliii-, and it a late (d peI Ia inlllilie terlls 
(Vocke. l,87). ill,.tral" \%hatt a • jactor ilililaiutim al cetcan eias ia[hIi,, ",tlill 
+u nIlllolt l dniu'tl giiisl Ili.('totll a al'i iltulalresoullices t indi\ idial couiituries. 

NOW cu V.iCidr th lIthIli, d the. co il the L-apitl Io puodlrcuc ihe Ile\ te huiilogvV
iuccd d or airiculturial uuuomo lli tiu iid iltluti, ite il l. tha. Iie ;',;ilihi dit'! (it 
this issueire Colitaille'l illpuublicatioiu , ),k c, anid I£. ensoil (1)75) andt Judd t at. 
(1983. I lSNhals' reL'llt etliate". bll ucse .lutIirle still btig relinted.lus more 

lhese dlata sho, that exliditur oii research and sciCtiiic stall(ueienlurul 
si2ifiicantlv illCreCusCl. htct,,,ccii 19 ,tand 19N. I ho, cxc. the I..ources coilluilted Ilo 
this puitpo in d cxlopiiu, cminti i are '- iitiiitllll.less t111i those oIIuiInittCd in the 
ulndustri',i/ctCuntries. 

This is not iliss e 0! h'\choplig 0coiii1it",i libeilg abh to allto dil lrictltuiral 
res'rciih. Such iCSei'Chi is I t ;a l msupti i, i I ll ( i alli ', ,cstlieciUt.Nloecuu\ ci. it is 
all iInVsulntlil \,hiCh the a,ailabh+ i'seaulu ilCa ts hi s ' er" high social rates t rturnRuuPttti. I)8-)). TIhuseru l'tsl s-,tgget.-,ll;ut +Iu ll I t tieh hu e,'llittties,huill l111le tlItc.,u 

inucreased I their ill\ niuts tol the ltIl that i t tcsti th.\ (r t lt o lhev,l itrturnH i lth,el
i ictutarg ilt. 'll .'ierii uith delict. thitte eu,,_hglpiiir nelliitric"- slihuil re+dtuce thucir 

CXIu)lt ititI:s lii aiid C nliilltitiluiill Io turiicultural Iesarch as a ell, ,ittlulcc surplus 
Co.llllidit is.i 
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TFI OCI is M 101(1' ir Ia Iviw1I. I 'C rntut)IR oi in ofteti tAkcs I I point I toa,yi o Ilhis isstic 

g.iiN I tI loIICa1)C
t ion spccit'icity (0 iagrictII It] IaI eset II-CII. ;I Colip-hcI I cs 2,I(h I Il
 
atiiicnhtnrill 
 Ntcn1 Nmlk 


CcoloWiCith 1o01 t4i1W 


scc~rh on ave ti itL.fictjlttliij rescajebc statio il Ci ch 
\\ ovid. ( )h\ inni. dosc(Ccl)pilIC conni tics atec fill trouti
 

t taiiln11 thfat 122 ia 
 Ah a %oul-ce Ag2enrial ccItlli~uc gio\m. anti as a(milhe toit, 

susliamiimnn-a;Ihai 
 t.Iliciult iH-rm(tmuIlumm;ul CSCau-cIt sVIstcmn. thlefl2 tIIsNcOIlS to hie littil. 
ItaIM 1 IC))IL 1ciit'.eiC 10) 1)1thl 'li ;I s.\"I(-.Il heciLlNC( Il toppii a lice of'the retell! 

l111C ICAt ' iYs I" ) tlilthel'i1;lIhL \\ht hIilj ~ C~i~~e eii~ltt inh'nl
 
11Ltlthtltlust in tils h)lli;iilk 
 immlhhtui shtmtt umit.-mimilii gms ill. Anmitmip~ jmlt 
issneI( []lit\ he ieu1 I!C1~~c;II cc(ommomn11uc p( flieies- %\ 1Inch hiscinitoiat. s( ) se\ etehv awaiulst 

eIg ic \ II I is 0',((I ktm-it(m lm tmIiIhI util C\eL'II 2C rat I)jI 1iCies. 'IlLItCIN oiI cies
shutileli do11111cstue (dllolrath so.c\ .;Iii llsI l 12uictnillid ahilus klos the social 
tate () Il h t'-I mI\C*lilLll. ill :1lrtitrI kscWAICl. Ini Olce!. injruti itwirl p[luccs are
kct iI\\ti hecic iCVtIC ts. Wtiiiuiti'(1lIe letitII- M IM uL"11CsIi ll I uiihiicm tanl ill 

lhtit t~hkIhe (lII is \\ ;Itic )tSA11I )tii~ H55 politial hoitt~nits.- Itiehi tl 

cI ssc t'-t o 1(1\ I C(ls,t Ill li i h tiu 22 li eu I 55 111111 ltimh also)lx theutitlel1l

theslpit1( mcoIiltritst llci 
 in an ichrl h\eiih O ()tlllll iii. Itilc t hiean 

thettnt~ ttt k'Ch1Pliteit Wtollmccs usIilItes. 

I h se i.it Is,inws i ii ei lit li: H( andt t SA\\()ill(! he 5 iliiw1( maiike such it 

Itiruli.I)tlw iml . 1; llilt 11 i is ily tllloHt iitti)iicls \\illiu c omiltliuwuitS htliwe 

th s[ \ it-\ IlIL ililhlsl' IMI)i'Itetl 1 is sht1IhI'lmit hpliItit]et m l ,iidtis it~ill 1111211 (1115 1()1 

h'lis hitilus w,115 t chtttui ill 1ll '1121)kil t iclsu~t iIll lli itstCiich: ti1t g1)lSsIV 

imc\, isl Il ci in tih ;t'tmc i ijic t il Illtill Itt tiiltt Inh , ililht i ~hiIiil 

I~I~iIl.It~ l ;~1I I111ti mtliliti itSS Il;I\C d1tthmlI ~l2um ill lilt ;n-21itihulura 

scitiltists .to aiuh mttth iichis. p)ittltil ltstGIIlWimt dC-littm l~iith ih);tl,h 11cht2j
Siuillitunis'll ummemea-isi2 thet costsIl4cyahhiumi mescamircl svstcntls. 
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Unfort u nately. two factors make this situatiom even bleaker than this description 
implies. First, the nasce ltPhpi )priogrx illndevehping countries have hardl hen 
brouhit p to international standards (Schuh. in pcuss), and thus they have not hCen 
capable of',s staining teirtiWll capacity. SeCond. the scvcrc economic problentls manly 
dcvchl in cOtlttrics lfaced in the I S)s Mtade it difteult to sustail the capaCity 01' 
cxisting svstems. I hlencc. the Capacity hmr tiatnin lPhl)s in countric ,, such as Brazil and 
the Philippines is pro ahlv lo l•rtoday tlhan it \\as ini t il v s. 

( 'Urrimt ag.'h+etltutrl surluses may be reason to shift scareede\clopimenI resources to 
dc\ lop su ic r gtm niit2 "lte obcI cti~etvild be to takecra;it t lallill lto llt. 

advkiitate (oCheap supplies tthe present tuile. at sante time to huild the
iit lhthe 

Capacity flur thie fuLe MIeCH anll
installed tst+t_'h capacily \\ill it\ _' hiea,htier soc'ial
 
palff. ( ik'ln thathe dvehoptuCtt of strt therl tlitlliI+
puitls',, impliciutly 
involve , tle sulltrt of research. there htould be intiiiiial lssil iimililtitu in e\isting 
reseatrch effotis fnml this ,hill ot ro.,,etuccs. 

Imp~lictlio)ns for iReatrc.h Prio)rities 

i litFl 

lotr a riCnlltural reacth pliorlites. It (ws.],tot. lo\\vt. imply allv teduction inteh 


My diagnosis of ti cauest ofItec_( lt atI tiitlt trt tI ,scshas it l i ltattitlpliiations 

te~l-ttdttiut 
lor at itc" Iit. ltiite. tti\ that r.rturn to such 

supp~lort (1l h1(1gia an llsil teseitltl to (le\ el p % tecltlogies 
u f diaitosis stctesth t social t,ate I 

itveulet ,tstmav be c~n leti Ir it.the tlture. espeCiall it%e ha fthe gh bl;il eCollnmlic 
cxpansion I~ lo,-t. it t it tk-ctedseitsh nC imitp.ii detit ;ithrtiltnr; I Ottliut 

Ifthere sho1ld be a ,hill iii the 'etel es1C'allocat'd to the biological aid phl'siCal 
scirLCs.'., it shMld be t in tease Itfor t;"tJliutte ttaitinht' lttd"i-tttls itt d C eloping 
Cttries. hothIt titasters, itd ll ) l 'Ils. ltis shift tees o be mande ii tnv Case.the, 


the cst of e\p.liitt 
s\stcllIs. andtto tliake iteti II -s tittine It is ilt csinl that ti, imiportant issue 

if'devehlo itic caret1( hittti ItIol't: thuit :iuriutlttal research 

receives so little attenttotn iI C (o) [( raiv disuissiotis of siustai"tl tl-itlV. 

A secontd impotlattt reCtltch prior it.is the lltc(l to allocate mttoretcsottcs to 
atgricitutal .coltto l sticiiQ)loa*v. atttlir)loc';-, a'iics, rit, d p)(tlitical sCiC CC. (Currcnt 
suIplus pliihlcttsarc tile tc,,ilt fldi',tottcd (l(t)l st i. trtdC. anl cxClatzC tatC pitliCics 
itn htth de\ ChplCd and developit, countlris. htese sattic plicis lo\Cr the scial rate 
t+ rtlurn to ,tctlets it tlltriltit 11hi It\ t tiltur;ul tsctltch and tlhu,, to thoCpe"istelnt 
UlLICtiVn C',tstllCllt tcatl'Ch.inlaeticitlt1ttil r 

There atre curtilly toss distotutiois inthte Ntold'S use ofagnicutlturd rcsourcCs. 
Developed countries itn et'trcrl SitsidiC their priiducCIs h pavihc them prices that 
are significatlv ahovc holrder price eve .I)evcloping coutntries discrinitile againstI 
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their producers by maintaining prices significantly helow border price levels. The 
result is that atSiginificaIt shlre ofglho l agrictultural outlt is iIOdUCCd IInthe wrong
placCs: flr too 111Lch ISpIroduced in the hi.(h-c1OSt d(vChOpe4.d CotrLt1Ft ies., ad fi'rtoo little 
ill the low-CutSldcvelolin coLuntr-ieS (WOrld Bank. I98o). 

This cl it iration of policics reduces the elficiency \i th \\ hieh the \\ 1orlds agricultural
'eSOLI'CCs,areo! lhe loss inl ellieicuey siLnilicantly \crs 1hb otpttll Ind glolused. 
irconie. vhue i effieicjI allcatim of tihe \\ m-lds ,u'lt1ral outplut would leadorel|tc 

toi sironificaii iss ,in tota l ,erienltrr-il Mttlptt Mid 2lbal iCotile.
 

' lire P;vt f to riestllcits ilIl sueiIercIC re .calch \ihieh \ould lead to)a imioreefflicient alloca t ionl oft tir\rIls aererlut ral resu~t+irces', \ uld obv io usly he quite hii..h. 

Yet to tla aI iultinral reCsearYch t'ill reIInd to be seeMni, Isesearch by oMni hiolhCoial and 
physical scicil iss,rot h'so(ial sienists. 

lituicurllh. thIes, (hitorti;Itl l~tiies rint btl.iesdlx ledto Persistent ttrderi rIVCStC, nt 
ii l,.'ric'tltirlral rIcsterch per Se. Niorco\ cr, the existctce ofI these distortions mnakes it
 
dillicult to o "t:irsoia, k ptlly of the
, orthritl glohal allhcatir rIld's :igrictlttin-,l
 
res ilr'h resmlCcs ( i.e.. 1to, rtes X%
(ich ftIl cxploit the potrtial oIfagricultural 
researe to conltrilteL Ito ccoriorriie gr th ). thus fturthel sa.crificine cC(tllie growth 

lhe icedd social scicrilC resrcuh shitorld ft*c(us on a iLuriibr oflirirprtari issus. First.
weC iCd to hetltr tuderstand how eurcrlit policy (histtrtiris affect thle allocation of'the
 
'AoIrld\*, atiwc'Unlur l resources. 
 nrd the css of these policies ill lrerrus o sacrificed
 
outpult Illd ilnoll.c. sec(h.lld \ hom
pays tie costs o4 these policies ard \%h receives tile
 
bhrct'its btth \\itli nuatimliirl CornrlirlliCs :Miid oa gtlobaIhil scAC, eLecds lurtler
 
ilI xct il. Ihird. :itLeIt thleal Irr treich 
 ried s 1t he dirCteulI to0 urelCistaditig 

c\, Lhv rlovriIlln dltofrn trev dlod.Such krioledg iS needed ifitlhrr is to he ;iy hope 
to ratio rili, po!ici'Cs. 

1ndLe.rstilrdiutire eff cls tilre raltOf CCOrioriieC polIicis oI f return , ; 'strIt its illt re 
aeriuutrlrul resa,unrch is AlS l iriprtart. Such kriox manud rtcd make it poSs,,;:r to bette 
understand the present lobIil alliltimi u ulttual research resources alnd Should 
also coritribult to itllre ehh;ill' efficiCtt ulhOctlliOil of1the \x rid, igticultural 
I'esc'Cih fCsoutrccS. he illte 
rcY. ch 1triTr socially ot illI ' l,. 

ai,xxll tshelping to llrr , x,ttlil irr arieuiCllltllril 

Still ithird sct of issues hits to( itido) tcvisiic\ ki,s to hcttcr understaid tlhe 
airicullurail ;it(liuStlert1 JrlrCiIs in bth Lt' developed illddcx1 lpiig ctitltries 
(Scihiuh. lt)980). In the 1(illinc. iddrCs, adJrStrlvul,,It [rilehrCins Iras le( to theirfailfutlc to 
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highly protectionist agricultural policies. For tile latter, dumping by the USA and EC 
imposes large adjustment costs. In general, devising more%. efficient ways of dealing With 
adjustment probeiis will increase the social rate of return to investments in 
agricultural research, since it reduces the adjlist nent costs associated with agricultural 
research per sc. 

Finally, an important payoioffroni investnints illsocial science research isthe design of 
new instit utional arrangements, cither as more rational econonic policies, or as 
institutions which influenece the allocation of rCsources or the (list rihut ion of income. 
As I layanii and Ruttan (I 985) note, these new institutional arrangements constitute 
tle social teclnology which isequivalC t to the proILuction technIiolog il the biological 
and physical scientists. Although social scientists have not given as iluclh attention to 
evallhlatiilg tle social rat of rCtLurn to investmuIents in their own rescareah as they have to 
evaluating the social rate of return to investments in production research, the limited 
CvidenlCC we e uggeststhat the rates of return can he quite high. 

Conclusion 

The new prod uctiou tech nology wlWich agzricult ural rCser'ch makes possible is a 
Powerful source of incorle streams and, hence, econonic growth. To tile extent that 
the probleflm of slrplus prOidctliCnu is transitor. there is little rCasoii to re(Luce the 
commitment to agricultural research. An importani issue, however, isthat these 
surpluses may be reduiciring the expected rate of return to investrueii ts ill agricultural 
research by devclopinag cunilties. Th is points to tie importance of greater investments 
illsocial science rese'arch in order to iripro\'C global agricult ural policies, and to 
address the adjustment problems associatcd with policy rationalization. Improved and 
more efficient ad justrlrent policies and programs should increase the social rate of 
return to investments in biological aid physical research. 

Notes 

1.For acompanion piece to this paper. which discusses some of the same issues from 
a different perspective, see Schiuhi (1987). 

2. 	That is,on t lie order of -0.4 or -1.2. which means that quantity demanded 
responds very little to price changes. 
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Session I
 
Summary
 

Food Surpluses and Their Research Policy

Implications ftr Developing Countries
 

The plicil1LIeooi of toot siiultIISes iI IIIthe de(IopeId)JC. Il~l SI iil i/Cd CoUlIntres; IIIIidIS1 
Scarlcity ill nranl' dc\elopil.! Cirtilltr'iespJ\ d ;111LC'iICIII locail int)j I'or [lie two) 
I)I arv spcakcrs. Theyc I 1 I~rItnnsrp het\%'cen 11(irLII eConom1 IiCLliho)Itcd(I IIIn ri 

andI social policies. i.!riirlltnr'il sector l)(iC\ . idI ritc-o1rltrn IJsetCI 
p(l cy. anid tie 
iitetprtlenIC)2I(CvIC ;rlrreI- C011rrtrie' lite 21 thetaco 0i)L) iriai lthilL' olthe %oiksliop. 

Foodsurpu.sc'. as j9o)icvl-i i IC(/ pllh C.1 0115 CISO 

Ijitis 501~tto dil ik [lielrse (d1r.)I rkCt Jfl)(2lrollrellai jIrtClnc IW 
ntIvIl dtlial poh)iCie' inrititci h%\ cien-eo'MCenrlrln. I ICesaid 111;11 2M CLrnnremrlls 

lrm )(1 III( i II 1)l1i(:\ Ifhas1, i I iIpact onIgo\ cliIIall(I llll I I I; I'- po Ieic,, s c ,i I I I\ i I,,, 
iairl4ets mid tiL rcal \ ;tyi hive od tire eeonorli theme.I ii I() exist( anlceotioii\. tr-e 

(' 1SLU ll l III(jnem.he- ~ il e ;1l \kdhl Id 1 i rckLts It- ccl
1 

ll )Iclicy In~tel\ cllwil"Cc ear htelis lr 
it jmacl'iLci "()aIl. Irirr u p( int (dl \ ie\ thet t I IY tll[ CIll il[w,CHrrI iL1510l(II,(M 

iahtCIMIti\ C'S l() eLIIItCI tIlld-h)es CI httAl 

Both ,I)Lsakmci- IcLc)1III/ \erpmotIIJCiiorr ill tile (IC\eh(cpe(IMidCc IrtIIitiiIjietl ettnes as 
tile 1ptilIeIi)al GinL Of lih recent food iriibiirees. Ill;diiiui Cuvt1ScLiilllc toOther 
tullapor. lfctc ins 

*a \CIA, weaik demnantd dnrim tire pcrioti cL-Citeti by \cf.\ shtIlouisir COilililiC Liro\\ill 

poicyt' trc Ins undertaken [lv mnyr\ ti velcpini2 emctnmrttje to) deui with thlrei Irroilting 
tieb! piohlils.w hich inlcildd il ltitir lol (d ftioail CLIJI1CtiLics as part of tireir
 
econol~lC relom paickages. )e~allnaitiotell feetuVelV reCduced tietnand1L I'r1 itipoirts
 
andt shifted ;I largeri Share (11t(lnistie prodtiClonl to) Lxpotts. 
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Schuh reiterated tihe sign ificancct f neo aericLtural production techno(ogy as asounrce 
of economic gro\\,,lh. but said that there isa elncllcc t,)assess tie contributions of 
agriculturaI researl rm the lpmducer side aIone. I h,chalhIecd the assumption that 
le\w prtodluction technoliigy is an eflicient or cost-cttc.ti\ n.alis of (istrihlitiung 

tiCmi llli1ng producers. I ICstrcs ,cl that ilthe prtoccs otiIchniai i l change. the 
1ttlinlah. hcict'iciar\ teiid, itlh tIll Cullilnr. itot the producer. and thi+tclo're the
 
contributiion (it he;,. tuChiiintiy ,hould hc stmihl mit h 
 ,.iI\lini th cColtiolliV to
 
plo\ ic a oiulndcr ba'is fol crCa''I polic
 

Major global irends in'fod and agrioulture 

Using tuuil ,ul I a ',a Itiliu pi, Anld hiliuidll on1 the Ihil C CtltlribtltionS of the 
plcnar. ,cakcr,,. the \ rkinuir-, di-,ui,,c5
d ghIlial trend', ill food and agiriCLitrC 
Which ha.C lai-lCailhiliiii tllei ,,1( t,.1 hloifl- CollntriCs. ( )f the 1manV 
o hb ,Ctm ililulIc l'I A I iC iI l W1n,, C a ! 'Cd It illa ll".tl \ alioll d b, h I t h re eL al)Ip o h e,(10ll t: 

ar oha \pt..'tIl Icthlictul (fl.titlu'.', in11thdc'c loped coililics: 

•rapidly itlClcaspqll.- (tc11n l ti l i0,,r
ulttm lItod11Cl, ,andClhdn..itg COllStllllptiton
 

patcl w,.
 

cult\ ill oltaiiin 

COtittrit5 In.\'ia and L atiln .\ILlCadurinii 


SiliCCa,d dillh the kind oh airicultilTiI itio1s th achiCved in nlan\' 
the last tMO, decades. 

L'qecw(d reduction (ii/J 1 xurp,ul.%., in tihwidevlped countrie++. The backg roun1 and 
COtlViNLtL':tiC',ot foh d ',th1upp.iliintb-aiics and distortiotis 5,crc cheilv ldiscussed 
ht both phicir ,ptikcr,. IliLinIllilancc oiiinaites \ itil policies, usually,()\ClllllclitL 

t,JltIct iCI I lililiLc', 4)1 toIlthic\ C a Cee'ltiii tfc'1cc ol food11 ,CCseilt\. 
 They are 
sistailicd h\ halnci iltlicst , andtotlici thlnicstic Iciicficiarics of those poulicies. 
I l\mc\Cr . lh,slaicdl1Lt iL,\% thati Iusesh) t td ,uipl holii IiC industriai;di/ ciulltries 
coUld be c\pctcd to dini inih inIWheutlc. 

Tints horesaw -ill thel l -\t - ( SCal a rladllal cliiI)LIC tos\al'Ls IrCC tradC in 
+
agriculltiic." I lik i part. I1111 L'iitcidc it "ilost IFC"iinlikcl\ that inpractie'e their 

and I .jexport l ciSor\ i.-iilt lulitre. 
lulbidie 51lloltuilinu l the Thus,. the dcvcloping 

cotilrics. as we.Il as lhe initcrialitoual ulout coiuuinjil\', should viC\ the Surpluhs 
problem as a shotl--tcrii plicilrnieiolli.-

The wiikiri giriiup, tended hi agCe Wilh the plcnwry spcakers' onclusions, but 
expressed rescrvalions (il t()\%soon and to what extent the industrialized countries will 
act oi the probilemn. 
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One view expressed was that -the necessary adjustments are extremely tough political
decisions which will take time hcltore they can he accepted within those countries. III 
any event. there will vcry likely he a long transition period he'orc they can be fully
implemented.- Yet ail was !llatther viCw "cv,.n t hoelih wevgma aSslImC that surpluses 
are poing to he reduced inh,course of time. they will never disappear entirely, and 
heretore hO]li;hal surplises may ;l1\ ais imlask I-cgional ditiltellnces.-

The inclusion i atricultural products ilthe ( iVIT necotiations luor the first time was 
also noted, hut there %%cre seriius toibts expressed alut the inlmediilae outcome.
 
(i working gntp raised the issue of lo 
 the (e cloping Countriescould participa!e 
more cl'ectivil\ in the tric policy didlociue and underlined thlimportance 01 policy 
lresc is .
.lch a factoi 

lapidlv in crea.ing dernandfir tigriculturalproduct v andl changinlg consuIfllion
 
paUcrns. loli pl1 irvspCakcrs cited i'lCremsinc hlood demand and changing
 
C(olilptlioul pallns as mo .
laisdvc, hlpnicnls that dc0 ClOping llountries must face. 
Schulh pointedl ot that ".population iucrease andigrom ing per capita income will he the 
dhiviil u food dclland iilc.aCSC ill countriCs in tilecoinll! y'ears."forccs (d dCvClOpingl 
Norcol\ ci. he strcssed that thc estiriilcs of population andi income roxyt l that govern 
CXistinlle for icastls ale too) i) e C.C ll tl\Ili\ 

Assuiling tha tihe ghbal econoiii contiinics to ic.o\ ci firo thle recession of 1982-83,
 
and taking into acCoLUnt ;IIapilalio grmtl railactof 2-3.) 
 per year., SChtlmh postulated] 
the deanind 10 r agricItll iil I)poduCts in the dcvcloping count rics to grov at tlhe alc of 
3.5-0v.1), per .car, iiro\thllratc wkhich lie cnipliasiied is outside the historical 
c'\pcruiCcc o Imos clopcd de\Cloping.coUies. dic", or 

tCxieru populalion incllse aid piice tldinlI.c chniiges. lims arguc] that 
poptulation Irotllh is th illlr hiinnIl actloril.belind consulnption gwth. lowecver,
minc, incrCa s alildprice chaiecCs do) iniuce chalges in fho0d consumTlption pattern. 
Tilns rCcoili/c tllhat illthe lolngcr teru, chaniging coiliposition-of dicts will tend to 
bcome mnore significant aislarge sgclits of tihe population in a fairly large nuilberof 
lcvclopilig c(llrics pissi hrough a stage oilsicorrc growlh lin the demadillr
 

traditional staple kdods is hilly lilt. At this point income increases shilt consumption 
towards mIorC CXpCilsix ,fo)d rather thiln lo the direct Consumption of larger quantities 
of traditional lodM itimIs. 

(heworkinig grup felt thati chiuh's accelerated growth of demand iav he an 
overestiiate, hut concede(] that cci with more pessinlistic assuiipions on pier capita 
inconie growth. man vldvehipiig countries will find it difficult to meet the challenge. 
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Il1lSSCSSi 1 t2 ltrt+CI hilacI p Ic -,ts1 ii I hC ICbctv tcl tI)LIi Itll l[I il e()nas dleC,rninan of 
bth. tirking rIt Icois nIti)h()" li-m I [ ,) ,rc nI, d iegihial ald ,Itiomal diffllereIces,. 

Poloiulatit , haii Iti rmliIr'tt. in 1an' pirls Of l.itill America and Asia.io bs beLeul 

liu1llt ii I ai\ A: rlc. 
 l i\c,,toiCk lprtdtll,ls is. 

InlraL I(titi . L' diitill I pill ")'rtASia ;aSinc mIlS,ris,.
 

il-l i . lile dtendi i m expected to 

Ii'raoi,.d://ict liv in ewhievig high agriculalral rmiIth. Sclluhiliemphasi/cd that 
• 

tin e iiilshrt llt(\J)ll dcn ll o sitL it.L-ultural pi'mtlicti . n li l\ illlitIl ttt+h ltlife\'ml
ili~
h l-l lL'\11W W,.HO,'<.'(d ItMSr-I kL',,Clh)iit-u L' ~IlIll IC,"..:hr.leCh:iIILilt+'oI)CLOIII,ll lI 'L"Y
 
diI l lU ()IIL- IL-;Ii/L-S Ithal IlllL I,,
I!\\ ht.Cll landt. i C'L 

L-v,% -,;m]S I'n 1L,ifrI Irm ill 

\ irlu llltII( lcP+. tit heIlultivaItedt, 
ind tHull Ithf( Itc'l iwattd cm'l' IUI;11,% 1)art illI'CiRIV\ lb,.Cn
 

h.\ (xphut,.itiIt Itell lt'\ tuillm[ luili h,lm-st t\ tId ie , ,.\,sIllt .'\ itlit potential 
truull tilt nr;j Mu CIlS tl. \\tuk)ll tl- \pt sl,,ld liill aluoI urti'i Mit' I t p ilIIt ii

Ile, ",M ll L-S" th l \,\ O'MIIC I I'I) .t t L'. I Ill.- Il:' CI M %I1r11,, l ill Ill 

Ii'tluu"lcu Ilk"t It t l fut alle ltTheid tt JI C :t. itm, llilrI 1thd i iii+iin cmilil _.,arc 
illdeed..t l\ lik m ]U".Iiips -dts( i ld t ll ilt\ nStu ;ItL'U [IlCllIll lIMt it il.i A ''ic; 
t 11itI+s ilt jIIlll 1t1\t dtHu i is. utI \ ut 1111i,,tr toiIIIm,, iltd lact.k alIh t.'tuC c plihysit 

a tl i t_ lili Ill' tll. ' fillI;IS[ I I C 

Needed lDevelolpment Policies 

'
A llli I t i'I tuoilddil'S dii Ic'uil\\m kil , 1iL'- illiliillt in, !( Itt.rtillCL ' Ih_,, ind l r qell tlet i!olicy( Ilhisseddlt+,.h )CLd 0_M illr hIIC (,,Ihl)SI dL't I ll.... ill t11. d un lll
 

, ,Tinll,, i tiltl i, i , ri
ri I ,i dptrirui i it dIRto, ;rlS tiil l.Ir.it ' ouC',ill l'ult rill il 
I;,Id ottt tli, u0llI it ,di/sl ) \I ii ; t lIl ittlt'oli to L!\ i11, u i,,llmuCmlliro i :, ,I IL' Oh 4 litlICrl ltiL-S ", u )IIIrI10dlk-S,.Ill 11 CII .the'tJL-\ +l) I ArC',\\.11'la hMC l'h d COM)U 

.'II.lkl} -- \',
;+IIIHll ;Ihilht.wl ( I1 llo,-Hi
W url~i\lh h\, It.-dtucl'itI,,rh+'utlail i-wltt.tit~ll, 

o fItilt'i )IHi hiu1ttrl ( t "Si,\dlliltl"1 ilt1 t., limdtpru t -ol t ) roipe"tIII lMhMrLM C\L'.-rM)l,,S ill heL,tlt-L .-diI1ILL'nlI\ \\' 11L'(qnlt1"... Cd't 101h IllIIhI' ' aM-1r,,

tI rll-,titit lV il ( Il.SiI;illii tsh ',ic i I",J llluo\isitu ,'lx IIllt er is soill, 
l, ll ;osIS+ 

O )IIIIIImn li, thf ;H lC.Ill:illl 11 'II \',JX Irlnil rise t(w orh. 

tlI1t iCS HIC,ill nm l oiiili l a at t h+-, ill inrss ling dtethh.lg 
,:l\ rt ' Ill d()II",ti: l',tit:,it)
I Cri,,'Lh_,Ilu ,.I'\C..I, ' C L"tu C \,\IllI,. 111;111\ li~ilM t t,xtht+C hI tu I i I+lO, 

but ill file illit hn 11,, ;,t fi 

, 111d u sscs. 
lrt rI.CStm
I l t )- k\ ill h thle. ,'C. 

[.;fel l tile' It Ill lrtd ,.C
CM'\,.'ht11ti+',ICiN.1+,Ct' t',\,\ Illii% 1() ildt~l'o tnO lllIIiC 
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The expected reduction of food surpluses in the developed countries is potentially very
important to certain developing countries and to certain sectors within those countries 
in the immediate and Iediumi term. But it may he less I'ar-reaching than the more
 
fundamlcntal 
 )rohlems of the rapidly incr'casilg quantity and sophistication of
 
COnsnLIlptloil demands in the developing cotlltries ias
atwhole, and the increasing

difficultv of reaching the highl grmth rates necessary 
to meet thocse demands. 

'he working group discussions ,.crc not designed to produce an in-depth analysis of 
deClopmcnt policy issues. I lowe\er tl1e\. did identify key denelopment issues, which 
na be ghoped into five theimes: 

agriciltuiral pol cv distortio s: 

* OLll)Pilt )it l ic\y: 

* food secnri t' (dic': 

* rural infras-lruclure policy, 

* deve opment of, ialtionl research capacity. 

Agricultural policy distortions 

Recognizing that policy distortions exist, the v orking groups spent some time on a 
lItlIIlber"of topics rch.Ieant to lltlnV developing conttries. These policies lttimcs have 
unintended or Litr,'co)gized a(verse consequences. One topic was 'oo(daid and its 
short-1illh ( lluciIS for tle recipient countries. While food aid bringsImgnr-teln CoIISC 
immediate wClfaie to tiretl Cnleficiaries, and to gm'ernments which monetize the 
foreign id, it cn have unwaned hlng-erll impact on the agriculture of tile 
recipient c(mit i, 

Forsntc countries tile prcssile issuc is undlcrstanlding and anticipating the impact and 
adjustment costs associated with externally imposed liberalization policies. One 
workiitg grotp struggled with tie ntoion lOk hut constitutes 'useful protectionism." 

No specifie e,.'uchlusim ns cutcergcd fron th..se clulst.ers f)"topics, except a rccogn ition of 
tlme need to dc\clop the capacity to identify and assess the impact of different 
dCvClopmenl policies on a country's agriculture. 
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Populationpolicy 

The working groups wcre aln1ost unanilous in recognizing Ihe primacy of population
growth illdriving consumption growtlh, and consequently, the deteriorating ability of 
rmany devel ping count rics to met evcr-risingc( )lsim[ption demands. These coilcerns 
were expressed in the working group reports: 

It isessential, especially inAflicil. fbr population growt\lh to becolmlc an explicit policy
issue. ()nly then calefctl iveC ul 't.sureshe developed. 

* vthC I'NclIobliged to Come out strln.gly,\ a statement calling on govenmelnllclts to
increase elfTorts that will moderate and ,Iailizc population growth. 

* Stress on natural resources iscatsed both by hunan and bovine pressure, trends that 
are sce hoth inlAfr-i and I.atin Amiierica. )e\clopment policy actions require
melcasures to control populaion growth through incentives and disincentives.
These kinds of efforts must be accompanied hV clCar land-use and dCvClopICnt
 
polieies.
 

Food securitypolieiv 

()ne working group focused on the universal concern of governments fOr food security.
ley stressed that whi~e it is a rational and legitimate objective, the institutionalization 

of policies aimeId at food scCtity can lead to distortions indomestic markets, support
inletficuclnt productiu. 'and adversely affect incllome distriblution. 

The working gnmup cited tie dan,ger of teumporary policy measures designed to meet
short-Icril l'ood securit interests bcCouriug pCrilanent distortions of the system,
especially where "'otdself-s ufficiency'- rather than "food security" becomes the 
inadvertent target. 

As alternatives, the working grOUIl+S suggCstCd that t'Iod security policy Mav
incorporate such lmeast res as Carly-war'ning systems., inltrodulCtion of tbufler stocks, atnd
in tegration iof markets betwcn cou ictries. I lowvcr these need to be studied further to 
assess their suitahility to difTerent countries. 

Physical infrastructurea1d support services 

A major bottlcncck for agricultural devclopment in many developing countries is the 
often inadequate physical iiifrastruct tre and support services (or agriculture. The
working groups advocated more govcrnmiit invlstmenits and attention to rural 
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infrastructures such as irrigation, farm-to-market roads, electricity, and post-harvest 
facilities, as well as the promotion of rural credit, extension, input supply systems, 
farmer organizations, and other rural institutions. Having called for this investment, 
one working group emphasized the need to consider cost recovery in the planning and 
management of rural infrastructure. 

Development ofagriculturalresearchcapacity 

As Schuh points out in his paper. "'the new production technology which agricultural 
research makes possible is a powerful source of income streams and hence ofecononiic 
growth." SchnIih however warns that "'theexisting capacity for research in the 
developing countries is far short of what it should be." 

Continuing, Schuhi contends that "'thereal issue iStrVing$to understand why the 
developing countries con titinue to significantly un(lrinvest ill this potentially important 
source of economic growth. A nii mport'aint issue here may well he the general economic 
policies in the developing countries ,lich i d iscrimninate severely againtst agriculture by 
means of distortionarv trade and exchangc rate policies. These policies shift the 
(diliesticterum of trade severelyv aaist gricultire and thus lower the social rate of, 
return to invstments iin'a-ricultural research.'" 

The working groups elabrated on tiis LIcme in tile discussions and Concluded that the 
dccloping countries. with the assista ice of tlie donor countrV, should -redouble tile 
efforts to strengthen the indigenous capcityOf (leveloping countries to adapt and 
generate iniprovCd agricultural technologies." 

Iistitutional strellgtheniing efforts ho\ever IIust vary aniong regions, rellecting their 
recent histories and current needs. Thus for Africa, it is "institutitnal development" in 
the specific sense of nafionalizing research institutions, building tip Iuman resources, 
and constructionf physicIal st rtictu res, ailid where they have been recently put into 
place, making them work. 

For li.iiV Cotunltries ill[iat in Amierica. one working grotip used the term "re
institutionalization" - the rebuilding of national systems that have undergone periods 
0f neglect and decliie. 

For Asia, the call is for meeting "'second-generation probleis," continuing suport 
and stiiili to nationial s\'stems that are losing dynamism after a period of real 
successes, and which now need to cope with challenges and opportunities of increasing 
conplexity. 
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Last, the international Community will have to look into the research needS of"verysmall countries illmany parts of'Africa, in the Pacific and and a fewiaribbea,
countries in 1-a1in Aml lerica. Asia, and the Middle last which have very limited
resotlrcCs to est;ablish and mnain national alrjicuItural researchillstittitolns. 

Needed Agricultural Research Policies 
'he ;trr.tlihiu~ ofnti ruli enousa r -ir~ilttin'lresearch ca[acitv in developil counttsisa vital dinlensior ot ove.,rall deve.lopiment polic. provides tle backdrop to specificairicuIt Utral research policies.lie wo','rkerotup d ic,.tiSS I'CLSCsd broadly on theseini.g 

specific thelnies: 

* resceachl priori ties: 

improved nmailaciient of'NARS: 

* enhanced capaeitv or ririil social SLience : 

* d\clol)niit ollwad ate p-o ranis in the agricultural scienc.s: 

iinproved liik.ikaes hetvcen research and extension and tle fallers. 

R? esearch priorities 

The irrueeced rapidly incrcasin. demand for agricultural products in developing
Countlries snll2csts;I roldly h:scd eflort to I'urther increase coinitry investments indigricultiire itself. aid ill the research support tile sector requires. In a1sense, this meansiorC of CvcrlhilLg.- Ih )wcver in assessing what the I \ priorities might he. the

plenary discussions and \(rking gtrouhps were 
able to highlight a fe w'. 

lEXIorl crops. If dc\e1pedcoI) 
IItries ciiihark ()itfrccr trade in agrictltt'c. theirsurpluscs in ooiimmiodities such sheat , aliice,ICyeInS. . i.l,and fruits woulddecline, and thirehvitopen opportunities for d'ulh pli eCtulntries to exploit thre export,
i+ikct flor thesc products. lhe develping couint ris that can produce these crops mustintelnlsfy their research cforls onlthese prtentiil Cxport crtops 1'0r both quantity ainid 
Lltiilitv. 

I.iveI(ock. As large population seCments in IiiIV developing countries attain higherincome l cls. CoiiSti lptiori pittlus will shift thmore eXpeCirsiveC goods, such as dairyMiid other livesCtock prILuctS. Pr dcCtio research folr livOestock, including field grainsiid 'orage Cerps. Will nCd to be intensified. This trend is manifesting itself now in 
ma1V parts of, Aslia. 

601 



Vegetable ol crops. There is a need to locus more attention on \'egletable oils. 
International and national efforts during the past two decades havc concenitrated on 
cereals and other staples. In addition to their 'ClCvnce for dIrect hnma consumption 
and nutrition. oil cakes as a byhproduct from avetable oil crops are led to livcstock. 

lesJi'rwvorableei'iiirmltlml'n.v.IncreasinVly, itany devehlping countries miust look into 
the potCltial Of l0Jioiclatland Inl land' l'Or icllCr.asd pitihUtion. Since 111ulC 
of the lr ions dvhlpmCIt eltol aI CnceltaLted On irri 'tCd and More fIlrtilC 
elnvilollntsl, there are leC\wr proven productioll teclhlloliiesto[r lablelt.-I, lI' 
en \ rIin cii t . 

I'arming . ,'rm. research. There is increasing recoginition for the nCd for mo0re 
lliIning systtIm -typC research to adapt technologies to lhe ecolllic and social 

circutan-C ce rouce~llC-ptIoor lIllmers \who, alter+all, constiite the lllajorit ol,tII ofl 

p)rt0IeUrs. Their lack ol production oureesl fnded with the lrhle inircc, is oftell coto of 
less f avorahlb: elleriironjclts, \\ hich miakes the research challenlige all th lelltr Collplex., 


Ti Is, hI ever.,Cat ioitid he %orkshop0 aainslt an oMvCrly nIarlr(w sCCarChI ltocus bIaIsed 
largely on thlile tdapttioii to csxtiitg pllsical circumst aices. Palrticularly ifnAf'rica. 
liins contended that "'tirther ,.o(rk should take into account possibilities of,land 
declopenrit w,,hich alpcarcot(ticaillv attct iv and which can pi hand in ham with 
technological plogress. l:airite s stlns research leads t),hetter I rcepthin oif the 
constraints sImall farcrs a1ce. one lot the best way toFocls ot)l or two crops is clearly 
itilplive their opportulnlities,. BLut illthe end it is reeaiarch that p)roisesi to Cect the 
entire production pattrri Icasur developie cuit.I llay wellthat will hring about a ofl' 
be that this ill .tlsucceed unless acih.'panllied hy imcasurcs itimlprvc the pirvailing 

phy"ical Cotndiiitin,Irigl; appropriate: ilvcstiil proit aill,. 

Jmproei''d matidigentic q/n alionll agriculturalresearch ,si s' 


The need I'oriiplrosed nallitaglicttof N.\ RS was coi ,sistctlvhrought oilt in the 
wirkig group discus,,ions. These Concerns were raised aain iiin the succeeding 
:esioiu,. but at this slie those tIt weCrC highlighted included the need to 

* link research \with the national planning and r'csourcc.-allocation process 

SimlprovC Stlategy- and priority-setting, tuechatllns: 

* link research Nvith ,pecific (e.g., area) devchopilient pirograms 

train anl upgrade ittalage Mut skills: 

Sinprovc condition; olservice for researchers. 
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Enhanced capacit, for the ruralsocial sciences 

Strengthening rescarech ill the rund social scienlces waIs considered vital by theworkshop participants. There was clear support in the group discussions for SChIh'sproposil that more resclrch r-esOnrcs he i:located to the rnral social sciences. -Ieargued that there isat iced forita inllcreasCd IndCrstildiniit of how CntCil policiesdistort the allocation of, lhCthe\ ld' agir-nill rCsonreCes. andt lit costs of these
 
policies in terms, of sacrificCd ,tpn[t lld ilncome1C. 
 More knowledge is needed ol who pays the Cost' ,f t hiee policics aLi \wh% rcCCives the henefits, both withill nationalecOionllics and on a 'l olbl cle. I-sCl'lialllv \hit is llCCdCd is atbelter tlcrsta.dinlig
of'W1whyO Coel entCIISdo \\ hatl thley do, if there- isto be anyi hlope to Chang~e policies to at
llorC ra;Itiollal Illo .c 

Ill supporting these \ iews, the \ orkinig gtroups pointed ont the need to develop bothill.cro and micr ecollnlolic and social r -ealc.h Capacity. 'here are n[ot enough policy
analysts iii tile NA RS. according to One \,iew\ 

IxapIfs oI_'cf needeLs,CKiaIsciceICC resilch. sc\eral Of \\hich were cited in the
 
prcccdnll_ s clioll. included the following:
 

* sholrt- and l-terill effCcts ot fIlood J. including the impact on domestic food
 
pioduction andi n nplt.i, as well as1,
On the lCthiin of thc level of Sulpport fordolmeSic aizriculmliinral re'Csearch : 

* the ec)loillc and political costs and hellefits of food self-snlfieiney v1,ersus broad
 
tloo(. sc.urity (incltdi n 
 cash and export crops) 

fihe Cplll hovilielt and snistilillability dimensions of' populatiloll issues,: 

* the inlipact of policies (lesilled toiearn foreign CxChiange protect linfailt sectors,
and protect privileged polilicil interests. 

ureprored linkages between researchand etteasion 

The concern of, the participants for better research and extension linkages was echoedrpCCatdlydlintig All the delier'iions ofth \ orkshop. If ihc developingontitries areto meCCI the challlgc of fast ilrictuliitural rowth to imect rising poptilations and

illgilg CoSLItioni ll Cemnlilids, their NARS simply
MIlust increase the pace ande'ff'cti\ eness of t.e gceleratin aid transfer of' appropriate telhnolohhgies to researchers,

extension alellts. and fil'arlCrs-~l-polucr-s. 
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Development ofgraduate programs in the agricultural sciences 

Schuh underscored the grossly inadleqiate capacity for training agricultural 
researchcrs in the developing countries. Because of this limited capacity to train 
scientists at high levels, potential researchers have to be sent ahroad for advanced 
training, thereby significantly increasing the costs of expanding research systems. 

The call for more trainingI aMI huMan resource developmtC l was reinforced by all the 
working groups. In a Iulti-pronegd effort to improve training capacities and 
opportunities for tile dcvclopiIg count ries, four ideas were detailcd: 

" There is a need in many African countries fhlrwell-trained manpower at both
 
research aid technical levels.
 

" The potenltial ol tie IAR('s for traini iig should be further exploited. 

* U9 niversi ty-tutiuii ersityv collaboration among developing countries and with 
developed countries shilld be fiurtlie r developed. 

" There isa need to cxplorc )ppolrtUlIities for mo1e formal degree training at the 
regional level. 

Training andihIiuma resource issues were taken up prominelyiV in the final discussion 
of this session, inparticular the brain-drain phenomenon.The complexity of the 
problem was uLidcrli ned wleniIt was p-ointCd onut that the loss from the developing 
countries ofl highly' trained ianpower doies hotIapply only to agricultural scientists, but 
also to doctors, engineers, teachers, and other professionals, and even unskilled 
workers. Tlhe corditions of'service within tile NARS have to be iiproved dranatically 
if they are to hold on to their iMost valuable resource, but action oin a sectoral basis is 
problematic. 

The loss of researchers from public institut ions to the private sector within tire country 
was also dramatized, particularly for tile y'ouinger NARS whichihave as yet very few 
highly trained staff. Although their departure does not represent a total loss to the 
country, nevertheless their moiveenerit presents serious management problems. 

Ant opposite perspective was expressed on behalf of the older, bigger, and more 
established NARS in the countries that have tIle domestic capacity to prodIce 
graduate scientists. There, transfers to the private sector were viewed as healthy 
because they 
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" help improve technological conipe'.ercc in the private sector and facilitate 
technology transfer; 

" increase the market for talent ard thereby help recruit bright, young students 
to careers in the agricullural sciences; 

" provide upward mobility for younger scientists in the public sector; 

" serve as alumni who provide lormal and informal links Ietwecn public research 
instituations and the private sector. 
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Linkages between Agriculture and the Overall
 
Economy
 

Nurul Islam 
International Food Policy Research Institute,
 

Washington, DC, USA
 

The linkages between the agricultural and nonagricultural sectors of an economy are 
many and varied. They operate through intersectoral movement of production factors, 
such as labor and capital, as well as goods and services. With increased agricultural
productivity and reduced labor requirements per unit of output, labor tends to move 
out of agriculture, especially when the population is increasing. In most developing 
countries, the perceiitag2. of tile population engaged in agriculture, which is often 60% 
to 70% , exceeds the pcrcentage of gross domestic output that is contributed by 
agriculture, usually 30(% to 40%. Labor productivity is low in agriculture. -lowcver, in 
many developing countries in recent years, the proportion of the population engaged
in agriculture has tended to decline, not so much in response to increased agricultural 
productivity, but rather as a result of the pressure from increased poverty and 
unemnployinent in agricIttiure. 

Also, the growth in the agriCtItural sector generates surpluses which contribute to 
expanding investment in the nonagricultural sector. Either financial institutions 
mobilize and transfer savings for investment in the nonagricultural sector, or the public 
sector mobilizes agricultrINl Surpluses by fiscal and commercial policies to invest in the 
nonagricultural sector. 

Agriculture as a Source of Savings and Foreign Exchange 

Because agriculture is important as a sourcc of national income in many developing 
countries, attempts to mobilize substantial savings for national investment need to rely
heavily on the agricultural sector: the lower the level of per capita income, the higher 
the percentage of national income originating from agriculture. The relative 
importance of agricultuire as a source of employment and income is seen in Table I. 
Even if agriculture is not an important source of overall national income or 
employment, it may still be a very significant source of iIcoime in a particular region 
within a country. 
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Table I. Agriculture's share of GDP, employment and exports, selected years, 1964-84 

lCShial 1122icillic1I,,.cnIC) In 

(CounrNgroluir I)64-6 1 I )S2.,84 I LI )t,4.oo 19'2-84 

i. %-I1COIIlCCoil 1111i., 42.8 ho3 7o 1 72.11 is.o 32.8 

4l6.') 41 3 84.11 78.0 70.7 68.4 

42.5 35.7 74m11 71.0 54.01 25.9) 

kiC- II I CilIIeI,. 


oil c\lo ISc 21.8 14.8 62.11 50.01 40.8 13.0+NI th i~llcn llc,
 
NfdC11 I 1Ci
 

il IIIiii~nc~tlii c.t25.2 18.0 63.11 53.0 54.2 44.8 

I i i IItc, l 

ItI i it.i1l1 c'l,) 19.3 12.1 511.11 36.10 56.,9 2 .2 

I )C CI in c'nnnlC lI x" 31.2 19.) 60.9 i3.2n 
52.3 22.0 

linl i iIl cuilnln IcS 5.1 3.1 13.7 7.1 21.4 14.1 

S( [ '(l \\ oilhIdH nkll (nS 

I),1. I cclt'lui nn\ .li hIIilllli i tilln a Iil ile l90 t tllllll x. 

Frequently in a depressed or underdivehoped region of a nidcle-ircone or even a 

higli-incollc countrV, the niajority 0to"the popuatioll derive their income fronlagriculture, and agricultural progress and its stimuling impact on the nonagricultural 
activities within the region arc crucial for rCgioll;] dcvClopMCnt, Sublstantial 
populalion ligration is seldom a telasihlc way to Solve povertv and Uil emplioynltnl,
especial lV in tOhc short aid niln1111 ICrmn, eCvei Ihougli with improved infrastructue 
and education over time, expanding opportunhics inthe industrial sector would 
provide income andIiIemployment to the migrating populatiOll. 

Ilnlost developing countries, invcstllenl resources arc liolilized froml the
agricultural sector by ncans Ifclllliiciecial. exchange ratc, ald fiscal policies. Inmany
countries, tIXCS on agriclltural exports arC olell the mlajor StOLIICC of government 
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revenue, while an overvalued foreign exchange rate depresses tie retuiI rn on maly 
agricultural exports illlomestic currency below world illarket prices. A the lliiC 
limte, til arc pricedl helowe domestic hndustrics have access to ahriicullural inpils thai 
the world market. Also, lantlittiive rcstrictious on industrial sprotectportllp 


lanuilalcturin intl in tlipot-subslilutine
rie. Tlhis gencrates tihe high ioliprits 
tolmestic industries, and provides rcsoiu rces''r i stmilncill Illthe indhiStrial Sector. The 
heavily protected donilestic industries squeeCz atgricullturc illt wm wa;, . ir lie prices 
o1 industriiptI Used ila"iiultre and oIf'N,1 the lillUlfctlili'd goods CosuMCd 1w 
farrilis risell)\o world prices and Shift thelterIlls ot r a giaiuSt ;Iricillltrc. Second, 
higher profislom iiVesllicnl illth idliltial sclor divert pi i\katc avitis Iroll the 
auriCultural cto,r toIthe intluMriSal sctohr. 

In generl.ihe lerohccis o Cxport crop)s iiC paid ICss tliil world price's (TablC 2). In 
x orldM eh 

olicial riatc of .xchilltuc. Il recent eilrsrthie price of food crops has IbCC raised above 
ile woi-d pricC ilSC\Cl countries to ellcourac doiicstic food produi-ctiol. I however, 
ill ii'lsC of IbltiIo'd itildtl C\[(otcrol I s Mrc loWCi thailanold 

sOel c;is s,dollcstic pricesh A is u il 30, c'lo, prices), ais' t imtedill til 

luiIiiV cisCs. dm estic 

i Illlrices.if the later a1 estilm'td tlliCI s' c'rciv piIce or cquilibiiuil rate ol lorcign 
exchanI gC. With nill i' Cxclh ;ii lc.I stiicliC iofovcrI el i i pri). Cquivalent world 

alliv Iritlc-(l i( ,is Iti I irIt IpIicC ofl ItCHUaiI1;il co o t I sIC id reeC be 0 Is CS \otil 
hiavc received al llipprriitc cxhialltc latc. 

The (iliationllrccs ;iyivrIltilihc lgriculturil eCtI'Is ine\-vitliblc theof rc e ill 
ea'lrlyiSti 's h1llciil.if t'lveC, 'he critical factor is whether the resources mobilized ill 
the agriculitur;il sccltor tc iitvestc d anllxtClih which isilhil tiat scclor to 1 
cOM)mfileuuir1il (. illits lects miit the opp ieillic fil;itc i t. Alsotor i;:, \mcstni 
rClevaill ire th Il aiiisiis throigh 'uch ichicliilcCs irc imbilild rom agriculturc 
I,r iivCSleitC l "s ilin and ilutsdC igricullurc. Ilu extrict iCsotlrces hv lurnnlililgIitdC 
t cerms agricultulre Ihl ,,tvtcUillilitatig, iieportaainsi lh 
restrictions is Iot a vcry'efficicll icasic. [lrthierinore, it ;lt,, dlil c alndas a iti 

lepresses agricultural growlh h- the Cirlv stil.S fI
file very sIrcc of Surplus ill 

development. I,rccl taxaion of airicultura inc ilid land is a i t efficicnlt way to 
rlnoiliic res(lrce'Cs. I lowever. ;ldmiilisr livc and initituional conistainits in lMany 
de'eloping Countries iike thei rely heliavily ott taxes from coinmlllity exports and 
imports. At tihe san ltile, this provides an oportuithi r lhe geiciut i challnel 
resources back to agrictilt ire h M cxp_,diuures.l6h Cublics 

Public cxpCnditure devoted to algricltilurC illliiaiiV comitriics io linorc than II%. to 
15%, which falls fIar short o)I, whal is required illIerlls of agricillure's nluportilance aisii 
S(ouirc o)f income aintl ,nlllyncnt.The agricultural Sector provides 6(1% to 70', of 
lotal employment. lith privitC nilldbliC invCstnCnl in agricullirC Imut he idC 
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Table 2. Direct and total nominal protection rates, 1975-79 and 1980-84 (in percent) 

1975-79 1980).1 

Countr) Prodluct' )irct Tl'otal I) ict "Ilal 

Argentina Whcai (X) 25.1 -4 41 12.7 -49.4 

Brazil Whcat 

(C lluin 
0.:) 

i 
35.2 

3.4 
3. 

18.5 
-

2.() 
- 20.2 

11.1 

Chile Wh,.eal 
(GraLj)L 

(F 

IX) 
10.S 

.1) 
33.2 
23.4 

9.3 

0I.)) 
2.11 

-1 7.3 

Cololm1+'ia Whuat 
(ollec 

01 
IN) 

4.8 
-- 7.11 

- 19.7 
--31.5 

8.') 
- 4.9 

-25.3 
--39.1 

Dominican Republic Rice 
(ollec 

IF) 
(N) 

19.0 

14.9 
2.1 

-32.4 
25.7 

-32.3 
6.3 

-51.1 

Igp Wheat 

Cotton 

Il'I 

COI 

18 

-36.3 

- 36.,8 

54.4 

-21 0I 

-'. .,, 

-34.9 

-35.7 
(ih.na Rice 

('Ncoa 
1') 

IN) 
79.2 

25.(, 
13.2 

-411.4 
118.4 

34.0 
29.4 

-55.) 

Ivor ('oaqi 

Korea 

Rice 

(olcc 

IRicc 

Il 

(X) 

WIF) 

7. 

31.5 

9(1.8 

-24.9 

-64.1 

73.1 

15.5 

-25.2 

8.2 

- I)).M) 

-5).8 

73.9 

Malaysia Rice 

Rubl,,:r 
(I-) 

(X) 
37.8 

-25.2 
33.5 

-29.5 
08.)) 

- 18.3 
584 

-27.s 

Morocco Wicat fi) -7.4 --19.0) -- (.I - 8) 

Pakistan Wheal 
Cotton 

({;) 
(I 

-012.5 

- 12.3 
-6)1.8 

-- 0.0)A 
-- 20.0 

- 7.3 
- 55.2 

-41.8 

I'hilippincs Rice 

Copra 

IW) 

IX) 
1.2 

111.7 

--2(1.0 

37.') 
11.1 

-26.O0 

-28.2 

--54.3 

I' rtugal 

Sri lanka 

Whiat 

"o liolhcs 

Rice 

Ribbet 

0-) 

IN) 

(I.1 

IX) 

1.4.5 

17.1 

17.8 

28.5 

'.2 

11.8 

-- 1,.8 

-03.1 

25.9 

17.1 

10.6 
-31.3 

13.1 

4.2 

-20.8 

-2.7 

"P aihand Rice (X) 27.7 43.1 -- 14.9 -- 34.) 

Turkey Whcat 
"'I'lacc, 

(1') 

(X) 
27.8 

I'S 
12.5 

38.1 
3.3 

-27.6, 
-38., 
-02.9 

Zambia ('ou 

('t)on 
(I') 

IN) 
-12.8 

- 13.4 
5.1.3 

-55.Mi 
- 8.8 

-- I. 
--65.9 
-61.7 

SOUIRCI: Krueger c il. (, j,+,i,, . 
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beyond current levels in most developing countries if agricultural growth and, 
consequently, overall growth are to be accelerated. 

An important link betwccn the agricultiral and the ionagricultural sectors (which is 
closely related to agriculture as a source ofsavings) is that inmany developing
countries agriculture provides the majority of foreign exchange for essential imports.The rclatic contribution of agricultureto export arnings in developing countries is 
shown in Table 3. Agriculture's contribution to foreign exchange earnings ishigh even 
in courIJtiCs where tc percentIIec of natioMal ielConc derived from agriculture or the 
proportion otf nplovmcnt provided by agriculture is small, for x1,mple inl .atin 
America. As the rate ofdehvelopmcnt acceleratcs, demand for imported investment 
goods and intermediate inputs goes up rapidly. LJLdCr these circumstances, increasing
agricultural exports remains aIkey source of foreign exchange. Agricultural exports 
pz'O\'dC te nCCdCd IOrCTiIn CXChilliIC CcomlpolCnt capital equipment and 

Table 3. Agricultural exports Iroln developiing countries as a percentage of lotal 
exports, disaggregated by per calpita income 

il'r capita income, 

More 
I ess th;n $4( (-- than 
$400 10)) $16fl0 

Agricultural exports is (Percentage of countries in income 
a percentage of total exports categories) 

More than 8) 61.1 30.3 12.5 

00-8) 11.1 39.4 25.0) 

50-6) 11.1 - 25.1 

411-51) 8.3 6.1 12.5 

30-40 2.8 15.2 12.5 

l.ess than 3(0 5.6 9.1 12.5 

SOURCE: Based on UNCFAI) (1981 ). 

columns itoal
1.Not all I(HR), I ecaisC of rounding. 
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initermiediate inputs - t(o enable1 L1OmeIStiC SlVilIIgS t0 be full tiliZed., dnd( tijjlS help 
remiove l'Orejgn cxchailii~e Co~nstralints oil tloiiit-Stie Inv'estmient. 

Conisumpitioni and P~roduction Linkages 

H uc iltCIILL'LIitcLd II illPi)tLtIOlll. 'Ilt1 JIM 1 l t01I C - iltI- ai.. icLilli sctlor.which is spent 

tihe ic\ cI 41 CI ta~~ II I Cflie ICCcpi illconlt ill il-Il C pt'C W Lge 0 1'total 

At IIL' 2M L 11111Cii.f 0) 111 idp~cll [MiC eo andcIIiiil\ l i i~~\ likis beeoois aicuitLlturllI 

lI*A M4)ilkkll" I 11Lac1()[,\iil ofc tlic LIlC ltiic arI i e slclig. markelltingli il, il 

ti'tbJIlll I eas 1 41dii~ill-LIHMi. I1 lit.1h.Iiiht ))MIo ;I-, K1101 11 ilt d Imiplit'! theto l 

ctili I~111 d-dil '.te JI)( Itill iligi ;)Ciccs l. c4lic bI '-'144iilti C C \ hIIl Illt ic(11C5i 

Ill I III Alilt;11 P, pisji cd 5 i ill i i 44wi l ili mm1(kiicilm- andtl i strt1 tlilglh~ 

taic l. aIll .111 I .I iMI C ;id ii. ti Iidct1141111 1 i-c hittjl1 Ii l liagiutralkii 

C l W1IILIdk L-LI~ij) IIt. il I Itl'IC 0 1 IIII 1 11' ', IC . IIL. i' It I'Il C 1 

Ill1111111k."iiir\\ I-Lle 11)111Mtilt Pi1ll. \te itv L11t' atIts 4crtil(0 Iii on I'luts tha 

NiMCItIuiiell iiuollicls hve.d\ theiig d eoito) be- lab0111 lii1C1 oini 

111ul.tis ieiliiilii beetiA MCllcolie I Th uliLcloley lofkeenglaoroi 

pioL~1- ,,Ili ill n lll l .t a nI 1c d .. p (-t( Ilp lc r -c su ril i72na 



more expensive and capital clheap, resulting from citlhcr a high wage policy or a low 
inter st rate policy, including an (WcrvaInCd foreign exchange rate. Mechanization, 
howevcr. does not necessarilk have all o'Cr, IInegative impact on enploynlit. The 
effects of direct uiCgal\c Cieuplolorcut through displacement of labor in SoIlc
 
agrecultural operlions such as plo\ ing or haestiung alllV pCltlsteld by the
be c )In 
creation of additinllrioploucnt through a higher croppiuig intcnsity., s well Isif'. the 

ilof e'uiprlrut. A largor aggregtepr)JOdLiCtioln, rlniu'tC1aicuC, and repair utLIput and a 
due to 

aeri'uIIural h,' r requirrcilrlits. Thus. the typc and nature of tlchnIological progress in 
aericulturC is r]\ullt to the ruacuitude aId intentyt' Of intersectoral linkages. A 
IrCIt st ud\ . 10or CxlelC, hidiates that in Illly Asian countries during the 197Ts, a 

0increas in valuaIdcdd in aericulture led to a 3'" to 4' increasC ii Cnlill)\'tIicit 
(AhrnCd. h'8s). 

higher cropping inlnSit\' sulh il1utiphe cr LppinICmechanizatin, incrcalses 

Technol)gical Progress, Food Price, and Overall Economic Growth 

One im.portant way ii\ which agrictural progress affects overall cononij growth is hy 
reducing food priceS. \\'hen .Ithd lood is luClCd by either illcrlasing per capitaI'Mor 

income or populliot growth. cotS1,-rCdtucIng tecChroogica i progresCS rCLuces IfOOd 
prices arnd offtst ally fllionarl'111nn pressure il the ecornorlrv. 

Ill allopen ccolnon\v, dtomestic prices CquIl bIordCr iricCs pluts tarfl's. Illa closed 
cconol)y. , hcre thllicstc: prices llC higher th arorldIprice, d]ue to (l1u1irtiltiC'e
restrctlolls on ilports., inincrease inl productior a fall in domestic prices.lood leads lto 
With price clasticity of f~od deiaid in dCveloping cotntries less lhan uniy, a aill in 
food prices also redtces the ro,S income ol Iuod produccrs. But since a fall innthe value 
0 11itou ; b a fldl iI unit costs, IleC is neither net loss nor excess pI1(ii 11a)t 1 i 
coilpctiti\c rniiirket. Whcre ther. arc lllreces iln cl'ficiency or Costs aurnoni 
Jndiiduil lprolucts, liorc efficientl flallriCarnI'Xlla Ii'ts. IFrCquently., hoe\\'Ce\'Cr, 
tCCehinrhlCiloi-o0gicSS dioCS rlt take placec in a'cul'alll tirl ,lifsllc time llpopulation 
aind income growtlea d to aill fIalingexpanded derand,which kceps lhiod priccs frl-oll 
t10 tIre full Cxtent oft+lhir reducCd Costs. In ininrry JincCs, the goverient rntervernes 
through a price-slipport prograin to pre\'erit a shnort-rurn decline ill to Ile lrlpi-iccs 
Cxtit of thC recdltcost Mud to also prevent tire corresponding fall il tlre Incornie of 
food prtOdhUcCrts. I I\CCor, to 1te extCnl that aCountry iriiports lood arid sells it 
doriestically he ow the world nimarket price, techiologicid progress, which increases 
proldrction at per Uni ctllis,cnahes it to reducC food ini)rtSrMid distiblul tile 
benmefits of cst redtclitln via itwe r prices and lwer sub'idics. 

Tchlilological pr-ogrcss does rtt uil]iriniy Cxicnd to illfood prrdulrCCrs inall rCgiolns 
Si lluLltinrouli. [hose I)rlod ucers who, doiot enjoy tiel)erflits of cost-reducnirig 
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technological innovations will be confronted with a lower market price without having
the simultaneous advantage of higher productivity and lower cost. They lose from 
technological progress in which they do not share. If the losers happen to be poor
farmers with 1 o sCCul'e acceSS to new technology, and the gainers are a few large
producers, then rur'al inCone ineClualty and poverty are aggravated. Therefore, tile
need for wide diffusion of tecthological progress to maximize its beneficial impact on 
the producers can hardly be overCmphasizCd. 

On an international level, wvhen nilanV countrics Cl j lthe benefits of cost-red [icing
techlological innovations, the \orld price is likely to fall. thus benelfiting the 
f.od-inIporting countries. I fistorically, tcchinological progress resulted in a downward
trenld in world cereal prices, which benefits boti producers and colsumers (Figure I).
As unit costs in the exporting couilries fell, rising populations and per capita income in
both exporting an iimpilrting coiuhriCs partly offsCt the downward plesstlIIC Oin prices. 

Figure 1: Long-Run Trend in Food Prices 
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Based oil Anderson and l'rs (l1987). 
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The impact of technological innovations on cost and price depends on tile extent to 
which the marketable surpluses in a couniry increase in relation to demand. Only a 
portion of the increase in output is marketed. Medium-sized and large farmers have a 
higher ratio of iiiarketable S:urplus in relation to output compared to smaller fitrmers. Ift 
ain increase in output 'isconcentrated aimong smaller farme1rs, they will consume most 
of it becauset of' their low consumption levels and high demand elasticity. The 
downward pressure on market prices will he correspondingly less. On the other hand, 
ii the largest part of the increase isconcentrated on a few very largo producers with 
large marketahle: surpluses, witholt any corr,:sponding increase in income and 
demand from poorer farmers, then the downward pressure on prices is likely to be 
large. Itthe fall in prices exceeds tile fall in costs. tile income of tlie slrplus-producing 
farmcrs would he advurseiv affected. Their incentive to contintic increasing food 
production will suffer, tlmilCss there is an offsetting inlc'Cisc inldlnaid b consumers. 

Low food prices which follow cost-reducing innovations directly improve tile real 
Income of the poor., who are the net purchasers of food. Technological progress in food 
proltrction, which Clargcs the Sul+pl of fhe principal wage good - food - at a stable 
a11nd lowV,' price, facilitalCs the adoptio of an employmcnt-bascd d(vcelopincit stratcgy, 
especially in the nolnfarl sector. 

Furtlermore, a fall in food prices improves the terms of trade of tihe industrial sector 
and lowers the real wage income inl tcrms of thC output (f the nonfarm sector. This 
encouragcs lahor-intensivC indLlstralization, aiswell as a SLIhstittion of labor for 
capital, in the various processes and products in the nonfi'arm Sector. I lowever, the. 
relative decline in the ratio of labor cost to capital cost in the nonfarill sector depends 
not only on the relative fall in the food prices, hut also oi a range of nmacro-cconomic 
policies which affect the relative prices of labor and capital. 

The extent to which reduced food profductioin costs and a rel;.tve fall inprice improve 
the terms of trade In the industrial Sector partly depends on the extent and the 
magnitude of imarketing, distribution, and other transaction costs in the movement of 
food fromt rl produccrs to urbl consuniers. Ai iJlncrease in these costs would offset 
tile impact of the relative decline in food prices. 

Low wages, facilitated hy cheap food, lielp expand labor-intensive exports, both 
agricultural and industrial. This is because relatively cheap food strengthens the 
comparative advantage of labor-intensive activities inthe world market. 

Agricultural growth stimulates expansion in the nonagricultural sector through 
consumption linkages, as well as flrward and backward linkages in the production 
process.The consumption linkage is stronger t1ir tile production linkages. This is 
partly because indeveloping couniitries tile ratio of ptrchased inputs inagriculture is 
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low, and therefore the expansionary impact oin the demand for agricultural inputs islimited. The laignitude of backward linkages increa.,,SS rapidly as industrial structure
becomes more complex and agriculture hCieemcs more modernized and uses more 

s
purchased iniputs. The rClativc importance of' purchascdi nptin gross agricultural
output iii .i.JIS dc lCIliilg Irgions Isshowil inI T"lable 4. 

Table 4. Ratio ol lIirchlsed inputs oer gross outpults in selected developing countries 

,ottula'\ 
 R~atio ( otulanv 
 /Ralio 

..\ r,,cnhi, 2P. akistan 12.22
Benin ,"8.05 Pcrui 18.07(colmi1'ia 1,S.22 Philippirncs 28.))
l ctitador 17.23 Sri Lanka 17.17India 24.3 Sutlan 27.42Immneia 9.00 Tanzania 13.13
Krta 22.06 Thailand 6.38
Mexico) 29.41 Tuirke 32.48 

S() 1 I:: I.A ( ) 

In dCvlopiing colltntrics in general. the forward linkages from agriculture through
prcessing and diStributinc agricultural output appear to he far ulrger than those froni
the oiginating side of inupuit:. [he distribitioin oI i prodLicts undoubtedlyaricuultil 
genielates the iairgcst onlarnm prdouction links fo1r0arictlturC . If'retalinlg aigricultural
proIduce is ,pioxiunately p+;rtioril to its share in pioidction and in total ruralC()'iSLiuIcI, s e.\p ldiltirCs, thCII l',Ioil 45' o ru l iling c i he assum edICto he

forvard distribultion linkS wilh agricuturC (World Bank, 1987: 97).
 

Consuti on Linkages and Overall Growth 
Increased purchases of nllaflnii goods made with increased incon in the agriculturalsector potentially sCivC as InI 1important tiudiltl It the nonfarnli se toi. The stilulus
ti grok il is not eouifiled necessarily lo the rural lonfalll ecolloniv. hul is also
Cxte.ndCdto tile urban scCtoi', de,)Cnduil llOn the CxtCnt to which tile laller is integrated
with the rural WC'eeRor Illutg! tlainsrltioin. communication, marketing, and
distrihuion 'lI nline s. Frequentlytlile lonfalirll goods and services on] which increased

,icolll ill Ilral agricultural h 
 usholis is spnCII Ir' lor-intensive and pIrdIced illrural regions. lhe output of tile nonlaln sctCohr includCs n1ot olyv IuianituL'CiirCdgoods

bu aIlsll IraclC and olhCr s'erviccs. The role if trade and services ill tile rural a eas as a sourc of .mplomevillnt and incoic is lot been sufficienl' emphasizCd. Much greater 
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attentionl has been paid to manufacturing in areas such as handicrafts, cottage 
industries, and other small-scale rurai in(Lustries. The rural services on which increased 
rural incoie is spent ilciluidC, among other things, housing, education, health, 
transportation, and personal services (Ilazll and Rocli, 1983). 

As increased I'arm productivit. raises fIarmer incomes, not only is a higher proportion 
of income spent on nollailll goods and scrvices, but also flarm household income 
begins to divcrsifv. At the level oi marginal or very small 'armcrs with land holdings 
too Small to provide a iii i iCOIlC . nloIarmI emIlplollment is lot Olv a 
suPICmCntai v source of income., bul is oftlt a high proportion of tolal income. As 
farm size hlcrclsc, scl-ciiplovme1i or cinploiiiclt of hired labor on the farmer's 
own land increases. At the same limc. agricultural income1 as a proportionl of total 
income of the faIllIM household increases. I lowevcr, as larm si/c incrc-.os beyond a 
certain ei(., or aISthe faiiiMrs ince Cxcccds a ccrtailn threshold. the share oIf 
nonigricnltnriil income in As the very large farmrs increaseItotal income ri-scs awain. 
the productiVitV of their lind anod labor, they iIimest the savinms generated by their 
higher income ill nolagricultural activities and derive highcr nonagricultural income. 

NonfarI iclcOllc cotll"Itues illimportaill proportioi( of the totalf income of, rural 
htosCholds in both India and Iaiigladesh (fables S and 0). In villages in Bangladesh 
with well-dcvcloped ili'fastructuies.;1and ill lIonf'lllllIndia, the pcrcCntage of inlComelU is 
highest aiong the smallest farners Or I'arme.rs ill -- 44% illthe lowest income groups 
Banglade.'sh and (0"o in India. With tie incrCse ill income aMtong Indian farimiing 
families, the share of ionaricultirad Incolle in their tolal income first goes down and 
then goes tip again fOr thosc Ill tilethighest income bracket (National ('ouncil of 
Applied IFconoimic Research. ])8). IlBangladesh. the change takes pface ala slower 
pace. Although the share of nOnagricultural income is higher for the larg,..Iarlrlcs than 
fo thC mceliuimi-sized farm _rs,it is onlV by a siliall margin. This mav h because large 
farmers in ,agilalsh arcII-tAis hrge nor do they carll itshigh an incomc as those ill 
India ecatise tile vtcrage level o'povcrty is higher in Bangladesh. 

A study, in liakistai funlild thal 4)',, to 5, )I*of all marilinal farmcrs had a 
nonagricultlral occupation which substantially added to their incomes or significantly 
reduced their povcrtyv. Ftrthermore, the productivity of marginal farmers increased 
bccause some 1lleillers of Iari'lling households had nonagricultural income sources. 
l:aniers invCsted their ntagriculural income in their farms. Thus,nonagricultural 
illcOllle Wis tsource olcapital for investment illthe agricultural sector to purchase 
agricultural inputs, as well as for livestock development ( Klcimert. 1986). 

Intersectoral consumptimn linkages depciid partly upon income dist rbutioi in rural 
areas, especially the distribution of the incremental income that accrues inl the 
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Table 5. 	Nonagricultural income as a percent of total income in rural households by 

technology and land ownership groups, Bangladesh, 1982 

Technology group' 

Land ownership group Underdeveloped Developed 

Landless and in;eginal (0.5 ha) 43.961.9 
Small (0.5-2.5 ha) 42.5 38.6
Medium (2.5-5.( ha) 33.3 26.9
Large (5.0 ha) 24.1 30.0 

SOUR( ' : Ahmed aiid I lossain (1988).1. In developed ,,illages higih-yielding rice varieties have been sown on 80% of (he lotal planted area. 

Table 6. Composition of income by income ranges in rural India, 1975-76 

Total income 

Income range Agriculture Nonagriculture Share of 
wage income 

(Indian rupees) (% ) (%) (0 

,3,600 40.1 59.9 45.0
3,601 -7,50 58.5 41.5 16.2
7,501 - 15,000 64.5 35.5 2.1
15.001 -30,00 74.5 25.5 0.2 
,30.0(10 40.5 59.5 -

SOUICF: National Cotncill of Applied Elconomic Research (1980). 

agricultural sector to different sizes of farming families. It is the medium-sized farmers
who tend to nave the expenditure patterns that have a greater potential to stimulate
demand for mainly labor-intensive, nonfood goods and services. They spend a higherproportion of their incremental income on nonfarm goods and services than do smalland very small farmers. Because of their low income, the small farmers spend a much
higher proportion of incremental income on food rather than on nonfood items. Thedirect stimulating effect of their consumption expenditures on the rest of the economy 
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is therefore limited. However, the increased demand for food by poor farrners and 
landless laborers stimulates expanded food production, including production by 
medium-sized and large farmers. The increased production and income of these two 
groups in turn stimulates the demand for nonfarm goods. 

In many instances, the nmCdiunf-sized farmers are nminerous and their absol te 
aggregate expenditure on nonfood items is often as great as, it not greater than, the 
aggregate expenditures ot a larger number of smiall farmers. 'xpenditurc of a higher 
percentage of an incremental income on nontood items by tile ieditim-sized farmers, 
starting with a large base, strongly stinlates nonfarm-sector employment and 
income. 

In a number of studies inIndia, Malaysia, and Nigeria (Tables 7 through I10),it was 
found that it increased production is concentrated (MvcrY rich households, and not one 
the mediurn-sized and sinall farmers, e.:, *nditlnrc patterns are most likely to be skewed 
,oxardsgoods and services that are imported or are frequently capital intensive. Ii 
N:ai;,. ,. , 63% to 66% of the incremental income of the medium-sized farmers, 
betwcee the fourti and seventh decilc i farm size. was spent on nonfari goods aid 
service.. in1972-73. This went tip to 7 V'/,,for the highe.' income tlcciles. The 
de: centi,ge of locally producced not . :.'oods il incre merital aggregate expenditure 
wits 38'Y to 4(1% . whereas the expenditure on imports from outside tile region was 
about 26%,. noteworthy that the average size of iniddlc-inconc farers in thisit i,; 
coneCxt was qtiite small because the largest farm size ill this study was no more than 15 
la to 2(0 ha. 

'Table 7. Food expenditure e:asticifies for low-income families 

Country or region Urban Rural 

Bangladesh 
Brazil 
Egypt 
ilidoieia 

1.(16 
(0.83 
u.71 
0.88 

1.(6 
0.83 
0.68 
(.98 

Malavsia 
Muda - 0.8,' 

Nigeria 
Funtua 
Gtlsau 

-

-
0.89 
1.04 

Sri Lanka 
Sudan 

(.72 
0.74 

0.86 
0.84 

Thailand (.62 0.65 

SOURCE: Alderman and Braun (1984). 
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Table 8. Rural household expenditure beha, ior in selected countries 

A, cragc hudgelr share Marginal budet share 

(usau 
N. Necria 

Rural 
Sierra 
lcone 

Zaira 
Pro%ince 

N. Nig-eria 
Niuda 

Malaysia 

North 
Arcot 

S. India 
Gusau 

N. Nigeria 

Rural 
Sierra 
Leone 

Zaira 
Province 

N. Nigcria 
"iuda 

Nlalavsia 

North 
Arcot 

S. India 

• 

Commodity group
Food. alcohol, and tobacco 
Clothingand footwear 
(onsumer expendahles 
I lousing 
Transport 
l)urables 
Education and health 

Services and social and 
religious obligations 

80.7 
7.2 
4.3 
0.3 
1.9 
1.1 
1.1 

3.3 

73.7 
7.0 
-
-

2.2 
-

1.4 

4.3 

56.5 
11.4 

-
2.6 
1._-
2.1 

-

13.5 

66.7 
5.8 
3.4 
4.1 
1.8 
0.6 
2.9 

13.1 

78.2 
4.2 
3.1 

n.a. 
2.8 
1.4 
1.9 

9.1 

76.1 
8.9 
4.4 
0.4 
2.7 

.1 
1.6 

4.4 

67.9 
7.4 

3.01 
1.9 
0.8 

8.1 

37.7 
8.1 
3.7 

12.4 
3.1 

1.25 
5.2 

22.7 

63.0 
7.7 
2.4 
n.a 
3.4 

2.4 

19.3 

locational group 
Locally produced

Foods 
Nonfrnods 

75.3 
8.4 

69.0 
8.8 

-
-

46.4 
18.1 

63.0 
17.4 

70.3 
11.3 

66.1 
12.3 

24.6 
36.9 

48.5 
30.8 

Regional imports 
Foods 

Nonfi)ods 
Nontradabhs 

5.4 

22.2 
10.9 
24.7 

-

21.6 
-
-

-

-
-

20.3 

15.3 
23.5 

12.3 

7.4 
17.6 

5.8 

12.6 
32.0 

-

-

-

13.1 

25.4 
40.6 

12.0 

8.6 
24.1 



Table 8. (continued) 

Expenditure elasticities 

Gusau 
N. Nigeria 

Rural 
Sierra 
Leone 

Zaira 
Province 
N. Nigeria 

Muda 
Malaysia 

North 
Arcot 

S. India 

Commodity group
Food. alcohol, and tobacco 
Clothing and footwear 
Consumer expendables 
Housing 
Transport 
Durables 
Education and health 
Services and social and 

religious obligations 

0.94 
1.24 
1.02 
1.40 
1.41 
3.35 
1.42 

1.33 

0.92 
1.06 

-
-

1.36 
3.43 
0.57 

1.88 

0.57 
1.39 
1.09 
3.02 
1.67 
-

1.79 

1.73 

0.81 
1.85 
0.77 
n.a. 
1.22 

1.26 

2.12 

Locational group 
Locally produced 
Foods 
Nonfoods 

0.93 0.96 
1.34 

0.53 
1.40 

0.77 
2.05 1.77 

Regional imports 
Foods 1.07 - 0.65 0.98 

Nojf'oods 
Nontradables 

1.16 
1.30 

0.97 
-

0.87-1.62 
1.66 
1.73 

1.17 
1.37 



Table 9. Marginal budget share by per capita expenditure decile in Muda, Malaysia, 1972-73 (percent) 

Group Ist 2nd 3rd 

Percapita expenditure decile' 

4th 5th th 7th Sth 9th 1ith 

Commodity Group
Food, alcohol. and tobacco 
Cereals and cereal products 
Fruits. vegetables. and nuts 
Meat and fish 
Eggs and dairv products 

Clothing and foot%%ear 
Consumer expendabls 
Housing 
Transport 
Durables 
Education and health 

Personal services and
entertainment 

Social obligations 

67.39 
21.88 

9.85 
12.1 
2.61 
7.92 
4.58 
2.51 
2.33 

- 1.01 
2.22 

1.65 
12.41 

57.94 
1S.42 
S.75 

10..54 
2.3, 
S.20 
'.25 

5.54 
2.53 
1.740 
3.16 

1.99 
14.73 

51.98 
15.64 

30 
9.52 
2.14 
8.33 
4.10) 
7.8S 
2.777 
2.83 
3.31 

2.33 
16.45 

49.61 
15.34 
8.02 
9.11 
2.INl 
8.38 
4.13 
7.64 
2.82-,-1 
4.445 
4.12 

2.12 
17.12 

45.57 
13.41 
7.64) 
8.52 
1.,5 
8.14 

104.0)6 
2.84 
4.,5 
4.05 

2.39 
18.446 

41., 
12.27 
6.S 
s.17 

1.7(, 
S.(47 
33.)76~ 

14.55 

5.94 
4.S9 

2.404 
1953 

37.63 
14.39 
h.7 
7.24 
1.57 
7.94 

12.35 

6.85 

5.17 

2.So 
21.)4 

352 
9.43 
6 4) 
7.h' 

.52 
77Th 

35 
13. 

8.4) 
5.45 

2.39 
244.82 

27.71 
.22 

5.94 
5.73 
1.42 
.s7 

3. 
15.47 
3. 
9.82 
t.53 

2.63 
23.1 

13.S9 
14453 
4.42 
3.46 

'96 
7.44 
. 

244.2 
. 

13.22 
7.71 

2. 
27.89 

o Locational Group 
Food
Honze-produced 
Locallyproduced 
Imported 

22.47 
21.40 
23.53 

18.36 
19.47 
20.11 

15.44 
18.11 
18.43 

15.5 4 
16.99 
17.08 

13.52 
16.45 
16. (A) 

12.54 
15.447 
14.27 

0. 
14.29 
13.12 

7I 
13.55 
12.12 

12.75 
9.62 

-1.17 
9.88 
5.1s 

Nonfood
Locallyproduced 
hported 

Nontradables 

17.87 
14.74 

213.72 

23.5 
1;,.56: 

28.64 

M27.74428.74 
21. 31 21.64 

3. 42 33.35 

32.146 
22.3 7 

36.31 

34.21 
23.44.,Q 

3.12 

37.3, 
25.3 1 

41.7 

3.1 
25.: 

41.4-

2 
43.046 

23 

40. IS 

45.7Q 

54.92 

Average tarm size (acres) 

Average famil. size 

2.14 

7.07 

2.33 

.6.64 

3.4042 

6.42 

3. 1 

5.9(1 

.33 

5.45 

4.14 

5.43 

4.1IS 

5.2-

4.(44 

4.t6 

4.504 

4..5 

5.64 

3.S9 

Percapita expenditure (MS) 1544.4$) 197.4H) 22-.) 255 (4 289.4)! 327.() 369.(l 419.lh) 5144$) 8244.4$ 

SOURCE: flazell and Roell (1Q83). 
1. All household characteristic variables are evaluated at decile means. 
2. Farm area is the operated paddy area. 



Table 10. Marginal budget share by per capiIa expenditure decile in Gnsau, northern 
Nigeria, 1976-77 (percent) 

Peit'I decil'caphta ,'"\p,+.'nItutrc 


(;roII) 14t 2n1d 3rd 4th 5th 1ol 7th S"I ibh l01h 

Commnodii (;roup 
I:otd. alcthI. urid ullaeco 775H 7474 70.75 7>1.9) 7-AS 71.2h K'. 7 ,.74 7.15 75.0) 
(crcalsatld Ceau product, 51.9 4-1.44 2.17 342.AT 37S H.-D 345h 31.49 M44 2o4, 
I1tiK. \cgctablc,, and nut, 4.57 5)4 1.71 7 & . Is ,54 .51 N I111 I 1.72 

" Mc iandlii'h 7.22 9.44 11.14 I 13 1. 2 1 V .11 12 '2 A" 11.S%-1 12. 
,F gsm1" jtloplltucs 7.32 M.51I757 N '77 q1S '0 73 ".3'51I.OO111.9 112. 

" 

('hthinllt hlt .%cctl M.M7 '.I. 1%I 1.3 M.t S,I N i, W N 42 S5o, %.31
 
'ontinctl pctIIIdaIc, 4.23 4.33 444 -J45 .147 434 172 4.4 .1.57 .ol
 

I h'n ng 1.45 (I.4YNA.45 1J.-11 M.43 lII, 0.4;1 0.12 11.37 (1.32
 
'ltall~pol 1.4) l M 2A9. 2.2 '5 27 2 W 2.NN 2.-5 3.16, 

I)u0rlthks (.77 1.21 1.3;o 1 3 1 3 1 17 I1 4 I.,5 171 .91 

II:,c;Iti I i t_'alil 1.41 1.57 1 57 154 IS7 I.5 I j- I h,4 I f,4 I IN 
• n, sIet I iL' t i t;11 

eliteI lli lle nl 1.34 1.21 Lol I I.s I li1. (omu I ll, 1,117 (1,4 1.0019 

iflitt(t, 3.1 1.2Socialt 3.57 3.341 2.1 U11 3.22 319 315 ) ) 3.Al 

ILovalional group
I'llUd 

ll,,,1l,'-!',,hl 51.15 53.555 51(5 M.02 5T;.:l 5.IMS 4.4, .1h 1 I,. IN 13.02 
W .1, (uI,hll 14.4) I.02 21.3 2( 2( Q T .7 2..m2 23. 1 23.5' 2 22 
],tl,1' 4.23 4.57 .1.407 5.4-1 5.53 5.7) l1.3l) I. IW 0.3') h.5 

Ni iIlltl 

Ib,ah lodhce'd 11M.5 II.1K l.5h>}17 .I L21 I 1.24 90LIH 2 II 11143 1 91.4 

I11,,,rt,', 11.17 12.21 12. 1 82.312.53 12.5) 12.Mn 12.). 12.1 1 13,.1 

NAutrtIhI, , 2li.l 2.... 27 1 2 1 ... .3)) .11 3)2 I9 M(1.1 I ,i.)l "3.75. 35.01 

•CItLe I C iCfe',( M.52 1H.S 410 7 W I" IN 21 7 h3 4.(2 I(.23 TH2 

C.\,clagchlil( 12.52 7oo, ;1 I, 02 4.11Si/c I.4. 7 7 7 No 1.245.45 

a ClldltnIc( hj2A) 111 , On 1117.011 14(0,00lP)CI'J l)'. -42.1)1t1 S",(IIII')h, 120,1.11 [63A1<22_1.001 

SOt (I'CFlla/cll anldRohcll11's3;. 
1.Al tr,\1 hl .,l%~a blt..,alcC al;Ht_.tl tnllana a~c c At dCCIl+. .
 
2.I-airI.nc I,theic eall d lll Iath area. 
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InitAfica. ()in the titheriliand. in)argwiial budget Sharecs -- the e\J'illthillti'c' mlit ()I
increnI e[It i Iillic ie 11 i t pcIli (in nI iiman g m iIfd st'rvict' - were- lower hII;IIi in:\sia.TIweiilv-lIijr perct )Illhe iincleciilital ineoiiie \\as~ SIpent ()it lilnil gOtitIS aliid 
ser\ices fin 1)/()77 and I I",, om kicaii lw titccd u-oinis anid Stllccs. MNIlIl\cI. (lie
\ariaiitnni hkIt\\c []li tIflet(-.III-si/c i myiij', inl 11iica l(lo\ rt n-I igh~. Thiis is bectanv ()I 

l~it sillt i ltlilpiiiid "m ;iiias K\ohiwN Iiule'\ hoodol\laiin-c 

ICd . I It~a k )Y)d C \I C I d I II ', p ll l i sid d i k- L-11 si Ol li l-ll ll I u s h o d s il a 



An in frast rut Lrc that is highly dispersed thrughout tie countr\' is needed. 13ut this 
does not imply building roads or providing electricity in aieas where either Population 

.densities Or aIgroecologICal cirCumstaiiICes do0 lot warlirant prolitabIl investnllCn in1 
either agricultural or nonagrictiltural acti' ities. Agricultural research and research to 
design appropi iate tchnholoy for labor-intelsix e. nomgricultuial activitics dcservc 
high priority. The deC clopmint (od cutrepreneutr,,lshll IS CIsclel linked with the growth of 
instituItll OnIs thlNt are able h e ing1 as \ll dl cLrdit 1t flinnc alto noilio trrl svsa as prr 
wide varicty of Ilmnarin activities. LIctionb,bth printary aid scoiiNdarv. also) 
stimulates niillarti entrelpreneuial actirities. 

The critical ile (od infraItrctureC and rural illsiilutitins ilrl stngthen.ing intcrsectoral 
linkages iS CinphiieI/d hv Ill c\apl oI Africa. wdhee the in1ii'tlalltil Share ol 
lonfrllkIrII O S1LI SC\ ices inl e ir,. pclnditlrs isIlow. The pow transportation 
and comunlicatiln links b' c i vnillages and ti as halvc ;ill important illpact on1the 
intcrsectoral linkag,,. IheS iiipetl.C access tI llitaill 11ods and scl \ices and 
ilcr_;ese theircost relati', food prIices. Tli infrastructure ill the dvelopment10 to role. t 
i nollarnill srlces of incomeL intl emlIt)M meat iSillstrated with ;III CtXliipijiu from 

hiangladu , ([able II). 

a'Ible I1. 	 IPerceitage increase iii alerage ilcomiie per

household of*de'velolped villag~es over
 

underde',eloped villages hmvincome source 

1inCoe soi."ce 	 Iicrease (%) 

BltsiicS', mi istil liCS 2)
I tn nc ss It)
lit tlitie", 

W e lic tllk 'IcIm' capita ,8 
Fro ;11t'tl/i'tl 55l rL'11111 

No(l Iron)l ;iw ictiilltilc. 	 08I 

S,( It W~tI.: A hlliC, 11id I Il) ,,lili JIMN)~. 

Attempts' h, Iac'been llidc to itlilify the impact on ovCrall griiwtlhIof a certain 
pecientage inicrease. in agricultuial output. -orxeaiplc, it iSestimated that an increase 
of' $1 in agricultural \ alhl added otult lead to an ocrall increase in ( iNP of'$ 1.8 in 
Asia ald $1.5 i ,\fri'ici. 
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In a recent study of134 devcloping countries in which agriculturc was 21% or nore of 
the GDW for the period 190 1-84, it was found that a 01%, increase in agricaltural valuc 
added led to a 1,3% increase in ntinagricultural value added. 1Wr the period 1973-84,
the increase in ntiagricultural vlute added was 14%. In a number of Asian countries,
the increase in nwriLricultural ,aIluC added in rCspMsC to it 1") inCrease in value
 
added in agriculture varied from 2" in Sot"h Korca 
tol'', in Naavsia (Bautista. 
IUNS). 

'The \aitiaos ale duC to difeIrnccs in the rclati' e im portancC of ariculItture ini 
national econmiics, and ilthe stilte of'infrastructure and otler lactors that facilitate 
Investment illthe nonfarill sector. In a ontlV thillt,mall depends predoninaitly oil 
the export market lor it-, nonflat set.lor, in the way\ South Korea depends oilits 
industrial cxpt,,, ;ucricultur'h eroll thi \V(tUld be less ofla stimulus to the development 
of, the Ilonlarnil sector than \ .ontlibe,t e casC ill(ollfcoutlllrics. 

Similkrl\. in countriCs that depenl ecncha, .or ,xchsi',.c exp t/les where
 
agrultntral cxprtus are CMICCIItrlled, and \where atl
it.sai1e time technical progre s is 

ncontraL',h.t thehlinik:cs of the exhort sector v,ilh the domestic industrial or nonf1'arll 
sector \,tuld le limited. I'lhi hIappuiCd in colnial tme,,, Cspecially \ lien ptdnuction 
of a hnagc-scahe export crop \:as capital inlllnsie and otli oc. ned by foreign investors. 
whose illc()ll' kas spenut on llipOted goollan \\awSC S.llzS \\'ere transferred 
ahroad.
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Introduction 

The role and importance ot agriculturC iil the structure of the Italian ccoiomy has 

changled dralatically ovCr the last 4) ,'cairs. Since the carly 1950(s, for the economy as a 

whole. aid the carlv lvI(0s I'mr the farmin sector, intcrnational complttion has been 

steadily icrcasill. For the farm ,.ctoi. riteriational coilpettion Cane within the 

highly protcted H ,(( loncan (( inlliltiitv). 

Retgionlal disparities ill ccttoral 'and mevctall (lc\.cholpllcl WvCrc trlditit~~llyIN impot~rant 

hi Italy and still arc. lu1tersctcoral likacs e nciling hoth ,,vithin the food systcl 

and betcxl, n the ibood \y,,tlnil and thC rCst of t1ie cConolMy. ALriCthurall devlopmntlC 

has e leurban aid thr(lugh theCen strtotiglv s,,tinitilatcd hy tle dccloplllctotofh Iseetor, 

lahor inarket, the tood proccssing industry. and increascd availability of industrial 

inputs, lack of agricultural develppmenl may be cxplaiiicd at least in part by weak 

industrial dc lopuimcllt and poor lrlVices. 

Agriculture in the l)evelopment o the Italian lEconony:
 

Facls and Trends over the Las( 40 Years
 

After a long period of internationlal isolation dtriing the fascist reline a.nl the second 
world war. It al be igandecisive 1movcs to opcn its econo',ily in I 946. At tlie beginning of 

the 19l)s.ihc foreign sector \was leading Italian developmllt. Agriculture du1ring tile 

entire post-var pernid nist he lIked at within the fralmiework ol'.n increasingly open 

lali'l illtrests \vClc [lot particularly il ,avxm of trade lihralization bccause backvard 
conditions made Italianl agricillture poorly suited to lace international colmlpetitlmn. 

Part of the Lindtstrial scctt: Vas no less backward, and in fact only the relatively more 
ad, ;lccl SLbsCctors of Italial illt stlr" \x rc ill a Condition it) pushI" for laster 
liher'aliza6on. [\cii inl those slbsectois. dilficullics ithlopll hoders werc not minlor, 
hut access to forcign markets was w [rin aiCWCd as essential for futuC develoCpmenl. 
mlore global point ofl \icw. opcimig doors to international trade \wais the only long-run 
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option 'ora COtintry so poor in raw materials and nerey sourccs, with Such a Sirong
neced for modernizat io n 

In I I. agriculture accounted I'r aS IuILIch as 44'!,. of the labor i'orce and onv 23'%,of*(NP. I a oirprodcti, t, in tiC'ieltrtr Was little more thanr .",,tl'th e average
C-c0.(0li)li '',(le laho r but Illeirt\tit'h'. Small-scale idlutJ'es and se'Vices were.'l
riot illai iIILC btti.' sittiatiol 
,',s 

. It d."chslopmert v\ith iniud striialration and ,loder'niz/atioi
istotake place, increasel impoIsrts, 's',ere dd.l alon, \\ ith increased exports otpaythe imp)rt hill. A1thi011h1it that time there ','Cas an intense dehat about the hllon,-ltllperspeci '.es of ,all e1 \elln a choed ectnomy lo it is ey thi see tht -the optionf'acilw I tal, '\as iot dcs elopnment in a elosedl conomlly 'stis dehclopment in allaopenConIlnl\ bn1t rathe_,r indlstrial (IC\ ell,+iert i ()oen COnI'sI' '\,sU:nnloS1inldu+striall

dc' chomnit. at least inilially, i ;aclosd ecor mni"' (( iraiani. I979). 

1 uii-opcale ml kts ',,sC Ithe. onl\ accessihe ones,. and at the(lam lllt., the lewpolili al soe. arllio at e le',e \\I I d Irl sas partiCnlar l \sI('Ka' hiite.atetIt ito oly
l ()it,,hrttI )Aii ita.'allv aind e mulir call \. 

(oiltiitlmtusl. ,m\niii \ s 's'sas,.11sta ft'ecoromii dcvcloplitlll. and could beaIltalrlc.d.o)Ilh* \h% f cusi, (Ml IMl)(.Itl_Ii C.ll t lhI m allti s_'llnd MIf iln '~tcrn .Itatly.

lht:Ire tott,,
%%as,11(it k) -I.u.ui,.in lvo(¢luiCI, I'01' \,,.hiuh it dllrCddv had a¢ IM i-ar~tiv'e
 

*rarti ' Lionhd ir tarrat toi a onmaktie ad's'antai.e in tOse Sectors with aI

moreC il'naniC deirranrld oM international markets.
 

Internationall ] d\ i;iihe. uiarkts in the 1't6s. partillarl'yllIii llp..(2 wTr Mainly for
coISII rLLrdnIrrrlus ,ili'i,-iitiii 
 fll the mechanical and chemical industries, and Italy
 
',',rsable to Sliumh
s a pal Ii l lliait Ililorilarce: ill those seeto-. illt'rims of'exportrr t,,,,th,ith 
, kIi ' . '.,fllion 14"I., t)17',, 'ron 19 51 to 19)62. 

l\ptll't-led .m' tll ot iiinl( trll,'.lir rajidl na theCh rC. the strctur1 oft Italia.conitxll\. Ilno)I ll\' ea\rs. iericlture"'share ilithe total labor foirce nocd f'ion 44%/,
to 3 "3,"aid its coili'ibiion'l to( twill
;NP+dro)ppeL roi to 15..,23, The process was notto sto : ili 10 )7at ltr.'s Shires ',',crri..c 
 IN .,of tie total labor foMrc . 0)1and o'the
( iNl'. arid ii ( tahs. sh 13",,Shares,\'r 13 and 7",,, respctivey. Inorli3(1 years tile()l

c~unti's had i,'a;ll u'l;neeml its .'.ornic 'ctu '..I l orprodiluCt iit in agI'iC LII'e 
cw a alAI Msiderb lu' i,,pace: thall ilother sctlors. irml as a percentage ()I" thea's erc or_' llls is i ,till orls sl.',Iihtl,,'in tad 

fl .Wlc 'ilen . it',I, Iligll"e'98S than it 
beenl illI 1()51I 

(lobal lii'.s obscure thc regriornal d+iffel-ences that arc traditionally so imriportant inlItaly. Ilight/d'r ilih.', - reted, iiI Icrnr iiiuXpmmn't..Xl ifatur C sctI 'S .ireexisted in tNoirth ''ery eCirly., mostly within thre 'l'irr-Miln-lctmIa triangle, while agriculture 



and small-scale traditional manufacturing prevailed ill the Center and South. 

Employment i,l agriCuItunrC as a share of total employment was 3,"% in 195 1 in the 
Center-North and 57% in the South (A ezzogA,,oir). Ten years later the figures were 
27% and 44%. droppng to 14% and 31% in 197(. and 9% and 2A% in 19,,. In the 
most recent year. agriculturad uilho menit ini the Nic//ogiorno was still above 2()%, a 
level passed in tie ('enter-North 2(0 years earlier, inl tie mid- 19(ls. In the Cary 1980s, 
farm workers \ere 23'.', o' total emplyment in the ('enter-North. and 37% in the 

tczogilorno. compared to the earl, 1950Is. 

Labor pmiltductiVity sho\s eNCI sharper regiomal differences. Value added per worker 
in tile NMenZogiorno in the ('cente -North was 75%', in the early 19 50s, 70'%at the 
beginning of the 197N. and 55% in the early 195(ts. 

Living conditions in rrtl ,areas were not only generally poor all over the country by the 
end of, tile v, ar. but draniatieall v so in na11y\ regonsp,partiularly in the South, and to a 
much lesser extent il the ('enter and North. In a ctrUlV with more tMln twthirds of 
its 'arlnand in hill anl IloUntainOtls areas, ilinograihi i had heavily 
contributed to creaiing smiall and \cry' small f hIdiiS. \Iso. pOlitial conditions
 
following file coonlic crisis at the end otf tile 12s hid lir',cntcd any smoth Pie
te 
of land redistribltion from the extensive latifundinun still pirCvailing in most fI the 

eIz/ogiorno. and to a lesser extent in Mle ( cuter. ip to am iWiclnding "'Iuscary s 
N'lareuImI a. 1t ile ('ct.riand North. while little lat ilUndiutim in a [iper sense was to he 
found, sociAl cotIllicts we 'iowing tnder the ncx, dCkn0Cratic Condit ions. 

(),r tile celluries. m,'czadri. a partictlat form of share-cropping, had been 
particulirly successful ill transfortning nilost poor hill areas ill the central and northern 
regions into relati,.ely pnrnmsliis fains. lroductioi wa, organized ll the fialilv level, 
and decisions ,.\xsc Iide jintly by the slr-ecropper (m',-cadru ) and tile landlord. 
Over time. the lAwud had comet ito he Ilss and less olau ullnleelncl.ur. and molre and 
morc itrentier. \vhilc land scarcity Still allowed hinl to get a laor share of, the 'alrllit 
output. Ill the IPo \'alley. c1i trepIrcuIrtial flrtring based oll hired vorkers prevtiled ill 
nanv situations. Workers lit had nev. political strength to ask fotr better salaries and 
wvorkin gconditions. and miieditu - Io ligc-scalc farmers were allcady in life process of 
mechani/iii mlost activities. but still heavily d,..eenlent on hired labor. With fev 
nonfalnll illcoll opporttuinities ftr people back front the \w-ar-, better access to land. 
land red.listribution, and laud ICttIII 1tolCeICbeCote Major political issues as ea'l\ as 
1944. 

l~ilical forces on the lh were pushitg hard for a general. eonit r-wvide. agrarian 
refornI . while riglhit-wing parties ,crc stromgly opposed. ('hristiai )uocrats. Ihv 
Center-moderate inling party, had internal co itflicts, vithit a %hidepopulaiibsed and 

t)1 

http:ullnleelncl.ur


many popuI s eI It!rariz In retu io1111n IL inltereCst gr-oup;saders Iam orii' IoderaIte termIS, aid 
linkedi IandO\\ [lets' cnrep-IeaeiialJ1 Lfrlnrin42-epo Init.][ I')5fllan-1relorm119n lawS 
WCVeriIp1P4)vedl I'mi iii-St ree-IouII it 11 S4.i'h and~ ( 'cnter. ;IS %\ellas a lili(4r azrea inl tile 
MIAs depre11 ICe OffIhe P0IZiverI. Ii I 9:)h' ;1:11 WaSS I)OSsseCd I hles I IC it III det sIjp)s. Oe) 
I lu' 4x%\-Ir 1I i' Iiori;al eIIoIItrxI-\ x~,I I(4 l4 f 1.111i\\1 IS Co IpIISstq ;i42rx- I Ii ~CIC . 

IMlCfl1\\ ilk 1141k :o)IILl4II bCk'IIIidI hiMIieiii. W111thileMILT11~ COMOM111114 1SIMI C~J4~lx 

So l)11(11 > )Ith1.;tIdIt4 ( 'Ciul II pc. WY i Ii tre liexx 111III t i Iic c [i2C Nli t 44tI 1cIIC% II 4I o il iC 

clix 144)11liti ,4Illd \\0h plue;4l epiibvi im filtirc fh;t4)iatl I u) [l1ie cc-tcr-m4dcratc 

11114 I C;1\0 41aill'- 11)4I.iiill.I)-If (IIM 


\\45si)'~e41i2114),4i/e4.l i lll Li".41I k\a;1s lii) l)l"'ci ;I ilwipf r1j))li Cal issuie.
 

AI\th iI I l Ii t ROme ICl ll I IC ( M IIIII LlvI)litv 

l>S. 

CC( I I IEIR11 11!HIIIeeI pen11l xIII 4011121) t:\I Ch Im U5I;IId'. RC I UIi04( 1-)aI II na~ircu 


lII4o ( l I III/iil) I I I I( I I ua ln , . 1:121 i II!II-SclI' -,I ic I tIlI4.UI 111(1 C I I d(ILiMC niiike I 
Stlll4tlk. Iil OI!!i/iO4l45 hL~kcculil IE20'COllC'l aISP1IHMI~;WiOuculturI en'teredL a44 Iei14l2)ll(-
1,01i11)l Ad% lies', IeW 

:ic Iiiiitetl iwrelaI lii cloinIll114] toWiCd \plopi itionl i ic 4 700,000i1 liii. affeLctjing IO',N 

ofall lioldlin-e"lsx 71 . lxxo-t1I~jl" 01 thIose 1)C1Hlilllha aill 500 IaaboIe abhOVe 
1 laeini \\Ciisxee ~lxI11 iie~ll Miad aI)i).l\)lpl;4d4IM~' i p4)4)1 C4)liii~ll 

l111101) Ix eSl1WIit \kas liuee42SJI\ I, rAke tliciii I, 141)142 flarnis.' incltd~ne basic land 
lPIC'Q lOiii4l. l142\\ iIile l44d. iiild Hrill istih itIIC (14\ C!OPl11112:1t M11214 ill 1111111 
IllstIiiCCsl (1121C~kV,TH ie. ( )x i I I , 1 S ll l lid 42414 Ited \\ ith ani' (Ille\\ 14) CI-C 

J1-Ie'IC~LIvetI .1 tl H. klndl(q1lIF, \\ ci 'itI thle beSt part Of their ho)ldings and xx'..re 
1) ItI h lc 10 11 i~X I%111cI 1 'kc 1 i I IdC; It IC ilI 0 III:tli l4l ICIihl l)O'' cr2Off he I-iltIi CI'S. 

SealedL b.\ iK p ldIc Hw4Sc lioi kwillijIeI . I gu4tI)5llIlItv ohx il-Ini o'r a1114 Inito 

clit ICII i :' UT II II(I 1, t \%hereI- a s U 1 :IiIi;4 I I ,_,l',();(I I; (lcll iatI\\ I iid by: .' 11 ie7"I I IIke 1Int 

Of1Stliri,shIdici"ie Im4thie4catli4)l4 Or r42i111441il III4 sInall-Scale Ianilvlkaillis. T11e aill 

10as()~; Ls Iiind tit I:uimii2ES tll4)lidl'i kct nieclianlisnis. The4 Ink. Ict LltctIs of, 

hld ctI(.I) t0 p)IO11iti -wu(-C Lstin11Late 10o havebeeill A \xidCi rediStICbntlIoli 4H)1 d 
1i4) sIIIIlIhah tmnlire lct wkS. ( )thICI-sWd 4)I41"IS cedCCLS (4)eit,pLI),i& WL aces and 

IoxseI fnICl rs I( Imachinlery. 'I m-ether,prC,11IIItSiesvfam lx4iecd ilicclilkS 1) hliv faiiii 


14C[2-' '-,I42 )154 ibtileLI (40 the 0111 l4INIseISii.
ii hol C011111 Of.it4l liic SO)4iAI stabilitV. 
arid ecolioillic v .:Lfae ltii Snwiil farlils ,; hill 5 as rarels knlowl belorc. 

Later. W\Ith nialiv liliilil i H )Ii i most regions,.flrn family1421142 wtnniities availilble 

illcoilicsflunld liew 'tability aISpart-line famlinj! caii to prex :11. 
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From the point of view of efficiency, problems could not to be solved by creating or 

strengthening afarm structure dominated by snall farms. In fact, farms created by the 

land reform appeared to be too small by the end of the 195( s, both inl terms of cost 

struCtUlr anid their capacity to providc an acceptable faminly income. Flficiency and 

Cost issues acqui red increasirig importancc as the country joined the I.uropean 

Comity, and Italian ltarnrs Starllted to experience previously unknown 

international colpctition. 

Joining the 1C was clearly not an easy business for Italian agriculturc. All the 

modernization efforts of the 1160s were largely insufficient to put Italian farmers in 

shape to ColllpCte \ith the French, l)utch, and Ceiliars. [arm size was ,in important 

aspect. but ceriaildi not the only one. Technologicall., fIinanciallv, and managerially, 

most Italian farmers were not in the best position to enter international competition. 

The problein was not colpletcly at the farm level. Marketing and processing 
structurc were iniadequate. ('oruparatiVe ailvlittagcs seC ed to be confined to fruits, 

vegctables, aid wine, hlil dlisadviitages \\crc most serious in grains. meat, and dairy 
pl+OdtCIS. 1C pI)tcctiOII alld prlc supports differcetiate iCaViiy alliotg products and 

lsot discrirliniate against those countries with relative advantages in the less-protected 
coininmiditics. Froml the l900",YItaly has increasinglylbcComc a net inilporterof food and 

farro prloductIts, largely IfiliIg to couterbalancc the ircrreasing iniportsolgrahis, meat, 

and dairy products with its "'Mcditerranrilicrai cxports of fruits. winC, and vegetables. In 

recent 'ears the larlm deficit has been second only to that for oil and other energy 

SOUIces. 

Agriculturail Labor for the Urban Sector aind
 
Induslrial Inputls ftor Agriculture:
 

A l)illicuilt Exchange
 

At the begiriinng of tIe 1t50s, Italian agriculture was still mostly based on hunan and 

animal labor, but since the begii g (ftheccenturv, nechaizationi had made 

considCrable pni rgicss ilr soic araCilS, iotably the Po Valley. iLut country-wide, 

agriculture enlte red tIle 1 )S in astlte of radical clia nge, arid in jLSt tWO decades a deep 

technological traliltorllialtiol was coimpletd. In the 1970ls machines had already 

nost if not all animal labi., and today ii horse or a donkey working on thereplaced 

land is little nilore thiai a picturesque (' ail for the tourist ill most ierliote areas.
 

Mechanization spread all over the country, but substituting ilachiiieslor hitnaiI hanhds 

anid horses was lllticul:irly difficult onl steep slopes arid in mountainous areas. But 

these were exactly the areas where the igration lf rural labor was ipariMularly intense 

because (if poforer living coiiditions amid lower produetivitv levels. Size, on the other 

hand, was a illore general obstacle to mecian izat ion, because small farns were often 

to(o siaIll to use farm machincry effectivcly. 
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Where labor substitution was more di'ficult, following an ouLIt-ligration so massive asto be called an exodus hv nuost observers, mditional "arnIiming based on cheap laborentered a period of deep crisis. Traditional lahor-inlcnsive techniques wereappropriate, although with different levels of productivity, to a wide variety of localsituations. Relatively steep slopes were 1101 a tI'CrirCeidots obstacle. Soil fertility couldbe maintained with appropriate farning techniques, and some areas were able to reacha relatively hig h level of prospcrit' in a traditional evl\'iroment, using high levels oflabor lor l'irming practices as well as long-ter investments to the land. In extreme cases agricultural land had to be reclained before it could be used fir intensivefarming, and many log-tcriii effrlrts riiav still he seen in rural landscapes all over the 

l)ifficulties ill using liachlies o l sloped lands are the main cause ofla sharp decline illfarming and rural activitics inmost hill aid mlountainout s areas, but certainl, not tileonly ones. In a broader sense, these areas. olten rflerred to as "'internal" (arte interi,),become increasingly p,'ripheral to tile distribution oflcconomic development.

l)evelopmernt is a cumulative process ill manyv senses, iicluding spatial. Industrial
plans and scrvices arc increasingly located in or near the most important urban areas,and along mail Colnl'l tiliii liori lines and trairsportaliotl corridors. FarmingModernizatimo, xhile so difficult in peripheral areas tn slopes, is much easicr in the
Illaiti valleys and coastal areas. 
 Ilrpr ved tcechnological corditions accompany bettermarket opportunities the closer Iariming comes to tile urban Cer'i lrritni: 

iradiliorial peasant cooriCsit 10 suiffer arid elljoy a certain level ofl isolation.lsol:11ion is imposed by tire CivirtrrirCirt ard poor CoMIIIIIuIiCatIIns. as Well as by poorma 'ket Opprti'tiitirs. Isolation imlplies that some opportunities may be lost, but it also
implies that activit ics ntl coirpctiti\ 
 oil broader markets may be possible to mlraintainlocally. Typical of such an isolation-lbased equilibrium are highly diversified farmingand noil'ariring a';ivitics. The satire ligic applies to individual fIarms and tire localcOninuilit\,: di'CvrsifiCd production makes tire best ise of the available labor force, and
at tile same tiriie provides a 
 eitter riratrch for corsunrplion needs. 

Opening up comrntrrications exposed lo\VprtductVit'v to comu petition fromn areaswhere the rrroderriiatii process had been]Much more rapid, s1l0ooth. and successftLl.Nonl'arm wage incone flowing into tile local comiruiiity urade it feasible to buy oti themarket whatl had prCviously bee ii hc;al ly produced. Aid with labor flowing Ontthrough rural-urban inigratioll,tie \ry coridition fOr irllaxilluill diversification in thissort of eccooriy - ;burdidat cheap labor -- failed 

Technical change is also acuriulative proccss. McciMiiization tends to accompanyadoption of ic\ varietics, better seeds. fertilizers, and pesticides. Inno'tvaionpackages. rather tha" itdi vidual itmvations, tend to he the rule. Constraintis to 
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mechanization in these areas impeded broader technological change. But at the same 
time, nonmechanical, biological, and chemical innovations were also much scarcer for 
hill farming and for mountainous areas, simply because innovations came 'romareas 
where farming was not done tinder such adverse conditions. Farm labor was beconing 
increasi lgly scarce, it was difficult to find a new technological basis for farming, and 
many activities simply had to be abedlonCd while farming became more extensive. In 
many cases, farnluing per se ceased to be a relevant activity since tile inclcasingly small 

farms could not be enlarged through the purchase of'snla I plots of land. 

Land is not suxpposcd tobe on0ly for farIing: it is a place to live. to tlream, to stay in the 
future, to dream of"doing something hetter as a farmer in an improable fulture. 

Migrants owning a plot of land Often did not sell it eveii though thyCstoppetd farming. 
Quite ofte ii buyiiig a piece of land ecamc the typical investment for family savings 
with little altcrnitive opportunities. Ill that way farming became less inteiisi\ - without 
farm holdings becoming larger. 

The limited size of fiirms is a gencral limitation lor Italian aIgriculturC. With farm.s to( 
small, agricultural activitiCs in gcneral and tnechMization inparticular cannot protperly 
mininlize costs. llcoastal plain areas this has tended to beo)me the main problem. 
increasing iioilarin uIse of'land for inlstrial and rceational purpo)ses andMWthe 
expansion of urban areas have u;ide gooL igricuiltural hInd Cvcn scarcer. Bult with no 
slope-specific obstacles to mechanization, technological change in Ilatlancdk was 
adopted withou t any particular difficulty. dCCli and soIctinimes radically transforniing 

the rur11-al landscape. Crop dive rsilcXation, once tile rule, was sharply r'cdtuced ind 
replaced in many cases hy ninmilttureC. Fruits and vegietables, as well as aimilals, had 
almost disappeared during the 196is and 19710s 'romareas where they had once been 
quite Coimonl. 

Since the carl, 19610ls, agricultural deve lopicii has become more and more 
concentrated. lE:xlended areas in hill and mon[Itiiious regioms, once a most important 
part of ltalliaM agricul ttire, now have a relativelv minor role, both in terms of output and 
eniployment. The share of total agricultural output from tile fatlands was 42% in 1955, 
45% in 1961). 48% in 1970, and 52'%, in 1982 (Fabiani. 1986). Technological 
bottlenecks, unequl distribution ol'servies,iand industrilal development are the main 
factors which explain the di fferClt gro\vtlh rates. With initial vaLies set at I1f)at the 
beginning oftli 1950s, 30 years later total farm output was 2)1-260 in regions such as 
Lombardy. L ilia- Roniagia ,Veneto. Lazio, Abruzzo. Campania, and Puglia, with 
agrictltUral growth coicentrated iii flat, irrigated areas. At the other extreme, farm 
out[put was below 2)1) in all the other regions, and as low as Il0 ill -iguria, 146 in Valle 
d'Aosta, 168 in Calabria, and 174 inSicily. 
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Average farm size in Italy is particulry small, but for a huge nune of holdings, it isextremely small. (urrently, people lend to refer to a "')-lia farm (which in mnv otherEu1ropean couLntriCs would he considered small) as medium-sized. The great majority
of farms are even saialler, just a few licceres. l t hysica; size is a poor indicator of1'

eccunonic dilieiision, hut even \\ell land 1ilualit
\ r and capital arl'Ccsidered, mostItalian fillns would be clascd as tmallo very small bY internalional coil) pai'isoI.
 
Making a li\ ing for the iltile fianilv from Ami ahi 
 is qlite Wen an impossibletask, and this is the rcason that tot!av mole thn half the fIrm's aire part-time farming 
opelltiolls. 

Flull-tim I'farili ll arlticul'irlv small pltot, is tile joint result otf few iloSnfalltll jOis andthe diflicult\' (fenilariii, the farIii ,hCir 11tu d i:1riiCIlturil laind is so scarce. U)teirsuch circuillstilc'Cs, family firn labolt clsd to he relatively abundant and cheap,

\\ hiclh in turn is the basis for iitcl,i,c.dix erificd farii. 
 S\ itching to 'narl-tinle
farming is prirailv the c(d setluilee of acccss to better illcoIpc opl'ortuilitics beyondtile f'arni gate. w%,ilhout bcinltw forr..'d o cti niplCtely (1 'itlliig i an i liICLIenln job.nugds
[his typically (Cellts \\ heC ll exterial jib beccs a\ ailable w%ithin :arlalively shotdistlane. lBui itlitc pctliar it( lt It:illillC\ rin.ict_. since tihe I t(A), pal-t-ille farming

has also bcnaic aso lted "itlh hlg-Cl lllistal llee tnilutiil'adltl e\ llih migration

abroad. Not quilt dilTcrCnt Iiasnlls help lo 
 uhplaiinl eha\ior:ilriguing 

1. Neither iiidccnidci i'aiiliig notr the lnew job lloli could pilvidC atsalisfactory 
illomelf.or thc finiilx. 

2. Since thle t1)s. a \Cl ilpr ",rilll piriptioni tof Italial migration has been 
trIlsithoi l e miug'ultlh xork lmdca\ill, ;llt colminLg back within 12 months in a 

departulCs a.itllin 0iinI a i'ips back homnle. 

In the' carly 11)7lk. the prloportitll (4 repirlliilins ollo\\ing a st+y abroadiii less than

12 illllhs cllipared xitl totil rep tlliiattins xxas :ib U O"') ill (lbllhria and
Basilicili. altl abx 
 50"l'. in most of the southern Nl.//,gi irnol. MI igration to otherFiropelli cotutrielmitl il\hetf ()milV maleh wor-kelr,. lii eh\ cmuiallv setlled downagain ill their oIigiil l vill \\ ori regit (( itri lli. It ). uiie Often tile' family 
staved at 1llliC, clildIren \xxie ,Faikted thl.cauld ill\ctlll-lll plans cillered around atbetter o nrisce. r itillgain(Yxxtlac ati - i ,giill il'ing imttferi'll 

' fanmlln . But vil when fairliig per se "ouinnot i goil, the ,mall phlt of and. ifIhere\w';is oIC. \is ill sold, llt tIs iloal-1ilrbai lliglat li 1rasically rctl Lf th' availabl ilit\ 
of labor for igiiculluLrC (1)' liCieCietis. 1986). 

As lile familx' starts _,ttilng i significan ltpilrtuoli of its incoiic from ltinfillall
activities, p)rtfLLucing foli tix\i lnillilittc n rap1didlx los'Cs its, rl'ev'ilce becatUSe mostgotods are better boughl (ili the' market. With rapidly decreasing labor IVahilability oin 



the falrm, on tile other hlnd, crop diversification and hiighly l abor-intc usive tcCliiiIiques 
are [lot thI bhest choice alny more I mllad, ;Is cxtria-flrall activitis tetnd to pi evIaiI labor 
become1s '. scarce input e\'en for sniall (imil'+llll.vr,and rIlciini/ation Increases. 
Production is InCratSIII1lv for the malrklet. tik! dtu to euduced tarii si/c, SleChiai1ttion 
emierges ifcost efficiency is to he attined. With scarlce lthotr a1nd the inecliauitior 
diffl'icutisC associttd %itlhsirall fiaIlln. the d,,helopIIrirt, ita,ector sUelliirg spcialieCd 
servicCs such as soil preparaltio,. hr\ estii. pCslticidCt til;t:ill, cCt., has becot. 
inliportant. This secno has i larg'ely farnll origi,. bu its diflusion is far fromtCVII: it is 
strollglr illmor0'V advanttIced l-Ca.nd i iiiIli iI,the more baeck\%ld and lpllriheial 
Mcrs. 

Along fhe Food Chain:
 
Sellilig ol and lBuying Irom the Farm Sector
 

l'he. .li sSi\e' lr ol fir.!nlI'lallo mlllI I allikt t' itilhllvafutllak bor is 
iMXIk lte Most perl_\asi\ ee Irid rohoba linkage hclt\ci warienltuiira iigiutr 
illthe Itatlil Co(nll\ . As lhotrf IbecCome,.,s iLTcrasinglV sc'arce illirr'Ill laCLive tlerlls. 
milodrlili'i rarietrItiure iiplies the adopt itn i lahbr-s rit! iriiroatioiis. But ill " 
otrtll\ hereOod agL1ictlt ural lid has:, t;iulitoillk bel scarcc, rlid-saitg 

illno\ tililis al lso neded.I lifact,-ood t.iicultnu1ill aId bClo.'is,sC;tICC dlrigthell 
lrd..ii/'llr pr)C ss. even' ill"bsolteL trmClls. Sonl lid. tlld not 1ill trnClltlV stle 

oI tlhC best, is lost h\ the C\laiont of urbanl e._ idtri';r pi+llirt ;rl irirstrrcture 

teilt io l. 

.IlIre fact thal tl thfar)Mid 11rifarm de\ elopr)ientI is conicirtrated miiir il long tlire 
enast,, , inl flt areals, and nliaiii \ lieh arilsthe 'Ilong theC lley~s. \% Ilk est areais of, the 

popultlioi, icattus inltelse. colmpttiom at rililliilonlillll!or hind bct\ee.ll tIle d 
sectors. ( )I the ther an.td. rIi, illg tnniaid at1 eehln'IogiCuvirotlit wvlere 
Imahiles aind nitmics siubst ittx iitIi :iiid htMi+ Mliit\ nuC\i0llslYilt lEr. itelhf.s p 


Ictus it is difficltto cIicr1tiMrl hii/ farMI p Merit\, . Iitt() on sloped fields.
fh1 

elastic lid ',upply \konld c'telt lllgerU falills illthcse arIes. sort%.hat 'Ising 

iieceliaiitmniio pnbleriis. hut since lelc,vt,, imi a ing fl-Irming otl1(,driot sell the land 
(nl. do they' clitii it belCe of1"all a ilfvrblc law\ oil aid ret+'al I) tc obstic.e 

cilf+rces1Cthe othc. 'lhr utIornre, hni\v \e\er is riot less iccrllli/itil aid 
teehiinrlogical cha n g, btrather alIes fCl . itiorc spatilyiin geriei i iciCeit conrcentriated 

pattern of lioderri/ati ri. Notr i,there arC\t0inurl with ICs technologica,;l cligC. ()iicc 
the doors ilre ILl orllrllritiitics havle littleopell to mirket forc,,C\C llitilly Ieriirte 
chiInIc of sulvivirig \\ itllOUt cllirlr .. litiall\'ritiItc pl ;al- il rst ltio\e.'mlCimpete 

illd ll
will more centrall hCiltd, better efndowed areas, Iii llopn ccollolV.both must 

be able ton Comipete il ila interunational Ctixt. 
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For Italy, starting in the early 1960s, the relevant international erivironmient included 
the advanced farm sectors of the Netherlands, France, and (ermany. I lowever,
domestic dif cre rices ,:rt soum.etimes greater thaninternalajonal ones. [or fIle peasants
in Calabria anld Basilicata, competli itnh larmers in WiOilia and lkinhbardy was no
easie" thair lor tile latter to compete with lavarian or )utch farilers. Initially. opening
the farm scoLr t loreigi cil ,nptitordirectly iriv<lved only part (I Italian farming.
but indirectly and in the lon. run. the conitr'-wide rural econmym1 \as fIrCed (0
chawge. (Mang" wa >hadly needed by :ll farns and arcas. nt wasobviously n[ot equally 
accessible to lh 

('lChanlges in CoitirLrhtioill PiIrlerll, Were lot lillor. Fl(od Corisurmlptioni as a share of
 
total huouelihtld cuxp'2itivtwie, ,\a%47% in 5 . 35'. in 1T 7(. and 2M'', 
 in NO,,2. Durin.g
tie samie ipriod. bread ard pa,,It as a peiclintagc of htotl t;od e.:+,xpenditures dropped
frori 2',, to 13"',. Inuits and \ ce'ctales rose I 115% ho 21%, and meat pI'oducts rose 
fom -12'" to 54'' (Faliiani. I9)80). .V, ashare ill total ncat consnmption, beet dropped
froim 0,ti',, h, 34",'' and land)b from Y', to 2", Poultry arid chicken julnped from I to
25'',. ,,ile pork incleased ,,lihtly fron 26",, toi 2,W.. In line wvith the general pattern
o( eC(lioiiirc de\ hl-pne. iiiial inc,C, e>sill per capita income from relative.',
le\els rollh1 hiit,licrl food colo 

Iow 

niptioii xhih telalr;x l rillor clianiges ii tile tood

ba,,ket. lhlei sirbstiuitioi ,tarfcd takirng pl ac: [ot truIly w, 
 rhe pCr Calita food basket 
la mee. but it also had ioue ,mlli Ia) Wteil aiild ICss fruit. Ivei all\ mnost 0i tie 
margirral incre.aseCs il footl \peitrlities werC loit 'I i 01(c l1., btntllfrotbui o-
Ibtvirrg ii oe hi,,lil proce,,ed and miarketed tood. 

L.ooiking ,it he lld .,vstc a,,as,subset t"lthe nat ional ecoioIll, includinggotods and

Services sold to farmers arid pr 
 tlc,'d good" bonlghit fronir tariiels and then sold to
 
t.tllllcrs. I i ti1e saiiie ast othreolliorlieS. tillring as pil of the ys>ell

becoulle', Syialler ams irallerlative temIs, a llll 111Clre amd
t til Slle e 11or-e
 
ilir. l'ated intho thre total ,to llIrY.
 

('onmparwd with (thlier I( countri,, intersecthral linkagcs \\ithi the food system arnd
bel\\een tie ftld s,,,,lcln and the rest oi tile corioni yrc still relatively \\ eak innItaly.
But ilie changc over rin iie is ulrpesive, aid tile direction of change is tihe same as i 
other nmo~re advanced e.olonlics (lFabiarli. 1980,). Regional differences in tile 
devclprlerit of otller Compontents of the fooild ssternii are even greater than those 
olse red(f(r farri ing. 

RCigiouS in tile ( enter arid North accoutll tor 8)O",, teli. national fotd processing
Outpurt. but only him ( t larriling output (]alestrieri-'Ierrasi. It)i5 ). The ratio ofo1)'' 
Value added in lari'ine ti \alue added il food procesing dripped frori 3.0 to 2.4 for 
tire contrvis a wiioe between t)7i1aid 1982. but from 2.2 to I.8 in tie ('enter-North.
anlld fromt 5.8 to 4.0 in Itie southern N'c1Iogiorino. Ill terms of erployrnent, regional 
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differences arc even sharper. Between 197) and 1982, !hCeratio of farming employees 
to food processing employees dropped firom 5.4 to 3.4 in the Center-North, but only 
from 13.2 to 9.7 in the Mezzogiorno. 

Looking at the food sysiem as a whole, rather than just at farming, regional imbalances 
in industrial devClpment are certainly no less important than differen,.'es in growth 
rates for farming. I:: fact. thce rcereasons to argue thai the developnlit of farming 
was flrustratied by a lack ofade(ltate deve(lopnmcnIt in food processing. This nigIl apply 
to the whole Nlez/ogiiorno as well as to most hill and inount ,hLtus "'tenl'" arcs, 
where industrial development in general and food p'ocCssillg in patrticular are even 
weaker, in rclative terms, than agricultural development (( for-oni, 1987). 

InduslrLI6al sctors sellin1 inp1uLs to0 agriculture are evIyen more Cil,_ClotIncente tlMll tle 
food processing industry. Ncx plants huillt in the South bh th the private and public 
sectors have nlot draiaticallv chatncd t.,e situtMion. It is not that lrge-seale 
mnechan[ical and chelmical industries lre still mainl\ in the North, hut more significant is 
the! weak de\elopment off smill- to melitut-soie nthedstryr\' in tost of tlIe South, iA 
sharp con:,lasi with the North and part of the ('enter. There his bCen an effort to lost.r 
development in the iouth ;Ilollg the lines ol ,hat las colic to be known as the lmilian 
or Adriatic Ilitodel (\ hich has to do with a lMirtiulmrly happlly hlCld of dvoC\'phlment in 
small-scale industr. ',airinlin, and services). A,.lthough not completely liustrated, this 
has shown clearl that there are no easy,' shortcuts, that history, social struLcture and 
social va.tlueS ar.'e iost illiportallt. ;Il(l that Cfolrts hV the public sector alone ai not 
enough if the' dOn't succeed in also activating pri\i',te business. 

Agriculturc's decreasingimpoMrtancC within both tile food sVystem1 anod tile ational 
eCOnonm1IV Csta- bCyond it', declinimII shares in total OUtpUt. \alt.' Idded, aid 
emplovment. No less important is the act that the la",rm is less an1d less a leou of 
entrepreneurial dccision aiking. As CCtoomiC de\velopment lrogressS, an ilCICiaSin 
numberof decisions originally taken at the famI level are transferred to either tile input 
Supply or to the Io'o processing eetolS. Process and proluct innlovatiosilare hoth too 

hig for farmers. In a sense., the tariiler cmines iIore_, ani-t1dMore tile pCrip~heal-d] cXcCtlt\r 
of decisions taken otulsile the faIrmn sec1tor. Rsearch anddllcvreitpniuCcinl (fl podicts1'0 

and processes are sinply out of time farmier's reach. Fiirers Could havc slolic1 a[CCess 
through the public sector, biil the public secltor in Italian agriculture hmimSbcen 
particularly weak in research and exteision. Technical assistaince to farmilirs is 
increasingly (lone b th vcryv sallc coenlnciail firmls selling inputs Mili/Or huyili 
outputs. This isohviously not without malinv aih\'atiLCes for ifirners. hut cleaNrly they 
becomen less ail less free, intdelpelde mIltcut reprelic ur+S. And wlat hiappe ns within the 
farm sceto'r isincreasingly dte lined Ind decided ottside o' it. 
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Session II 
Summary 

Linking Growth in Agriculture with
 
Growth in the Rest of the Economy:
 

Research Policy Implications
 

Introduction 

The Session was introduced With a concise but comprehensive overview by Islani of the 
linkages of agriculture to the overall econonly, followed by an interesting account 
prepared by Gorgoni of the linkages of agriculture with a vibrant industrial sector, as in 
the case of Italy. While islam framed his presentation from the perspective of the 
developing countries, Gorgoni's picture of sectoral linkages was through the lens of a 
developed, industrial economy. 

ItalV was chosen y the organizers because that country's cxpCriCncC illustrates the 
nature and dynam ics of agricult ural linkages with the rest of the economy at a stage of 
economic dvClopmnCllt which many developing countries may experience in the 
ftuturc. Moreover, the Ital if experience provides a concrete example of the 
interactions of agriculture in regions with widely different factor endowments, and 
their interactions with the agricultUirC of neighboring countries in a relatively liberal 
lradic environniIt. 

Iniersectoral movement of productionfactors 
and the central role of agriculiure 

Islam's presentation detailed the nature of the linkages between agriculturc and the 
nonagricultuiral sectors of the economy. The linkages are many, and they operate 
through tile intersectoral movement of pl-roduction factors, labor, and capital, as well as 
of goods and services. And at the center of these linkages is agriculture, which in most 
developing countries provides the priicip;1l source of national income, employment, 
and foreign exchange. In turn. these resources are mobilized and channeled to support 
growth in other sectors of the economy. 

Ill addition, Islam defi ned two types of intersect(ral linkages involving agriculture, 
consumption linkages, and production linkages. The consumption linkages of 
agriculture occur when income generated in the agricultural sector is spent on a variety 
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of manufactured consumption goods, as well as on servics such as housing, transport,
education, healti, and personal services of all types. 

There are two types of agricultui ralI production likagcs. tForwnrd prOduction linkagesinvolve processing, marketing, distrilution, and the further fabrication of agriculturalgLoods ft0" LrSC ill tile nIonagrijcullIraIl sector. lie trade ani Commelcrce sector inl
elvelopilg cottvic, especially in r'ural areas. is predominantly engaged in [lie


marketing and distributiol of agricultural commiodities. The higher the Stage of
ihdhst riali/aijl, the grCatcr are tile forward prtodluCtion linkages fIMr agriciltiral
 
products 'hat 
 reC lprocssCd and fabri_,d in the dornecstic sector. 

The hackward iprtodluctioI linkages of agrici!ture arise wh'lien industrial inputs such ,sferrlilirrs. pesticides. iation cquipnLtC, anid mlechanical Cuiplenl to grow and
transport agricultural conioditics arC usted by the agricultural sector. 
At lower levels 
of agricultural (eChqlent, the pCrcMnt11 o such purchased inputs in agriculturalproductil is ratherlIow,. I lowveV'r as 1r'icultMrC iSnIodcrrnieCd 'Cr tille, the
 
proportion of purchased inputs lo total gross output riscs.
 

Thus in counlries \%her ;rlgrictilture either accounts (fora large peL'rcentae of nationalincomc or provides a isource oleinplovnen, the growth linkages generated by
agricultural dcvClopntcn ire likely to) Chigh because the impact on the total economythrough consnlrplior aid produclion linkages is likely to be high. ('osequently.
technical progress in giculturc hlading to increased product ion and higher income in
the agricultural scoor sflrrmulrtcs rerall growth. 

'I'his supports the earlier argumelColt fScIiI (Session I) thai the bcncfits o1"fagrictulturlI
research shhuld be souht, more ' lelv in tile CCOirorny,. ralier than from the producer
side alonc, to prlo idc a sOuHnler basis for agricultural research policy. 

Linkages o.]agriculhure in an export-led industrial econont V 

Gorgon pro\ ided the backdrop tor Ital\s recent agricultural history: 

a limited resOlrrI base at tire farm level with rclatively small farm';, and for' tire most 
part sloping, rmarginal land, particularly in tile soutthi 

* increasing open competition frorll its agiculturally better-organized an1d better
endowed [luropeai neighhrs: 

* development tufolding in the context of regional dualism running roughly parallel to 
;asector dualism -- tie Industrial north versus the agrarian SOLth. 
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Emerging prostrate from tie Second World War after decades of isolation, Italy had 

no recourse but to open its door to international trade as the only long-run option for a 

country so poor in raw materials and energy sources, and in such dire need of 

inodernization. This liberal trade policy was reinforced and made more formal when 

Italy joined the European Community. which was established by the Treaty of Rome in 

1958. The strategy prmved highly successful, and within N0 years, cxport-!cd 

manufacturing growth rapidly changed the structure of the ltalian ccooorm. 

The industrial SuICCCSS accentuated the north-south economic disparities, measured in 

terms of farm productivity, share of agriculture in employment, labo, productivity, 

and ratio of valtic added in farm ing to valte addCd in food processi ng. Intersectoral 

linkages in Islam's presentation for the most part reflected tile dominant flows of 

growth-i Lducing potential from agriculture to the nonfarm sector. In Gorgoni's Italy, 

the roles were reversed. Agriculture was at the receiving or responding end of the 

iniitiatives geneirated by industry. G(orgoni described chang,.es in consumption patterns 

from bread and pasta to daliry, livestock, and fruits as a 2oInSeqLuence of per capita 

income growth, tile dcvelopment of greater value added in ftod processing as a 

response to changing denand, ts well as frol direct influences of1 inldustry; and the 

lnassive Oltfhow of labor from agricul tutire to industry. Ilie spoke of the "difficult 

exchange" of agricultural labor for industrial inputs between tile 'w') sectors. 

A nong all these, ( iorgoii concludcd that the opening of a massivc urban market for 

the in itially abuundant farm labor was tile most pervasive linkage between agriculture 

and industry ill the Italian cconoly. The outil igrat ion of labor from agriculture, 

however, occurred not on, to lieiIndustrial Italian north, but also to other countries in 

Europe. 

ntersectorallinkages anda balanced growth strategy framevork 

As a guide for tile discussions, two lustions were posed to the working groups: 

* Considering intersectoral linkages in developing countries, what are the most 

important bottlenecks hindering agricultiire from contributing to the growth of the 

economy, and those hilndering other sectors of the economy front contributing to 

agricultural growth'? 

* What are the necessary development policy and research policy actions? 

Islam's initial observation that the interscctoral linkages of agriculture are many and 

varicd proved prophetic as each of the five working groups came LIp with a different 

framework for systematically looking at intcrsecloral linkages. 
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One working group, however, felt obliged, before deliberating on the linkages andbottlenecks, to place these linkages in the context of the overall process of structuralchange taking place in the ecoonly. For this put pose they found the halanced growthprocess andilinput/out put rClationships to be usClul concCptual bascs for theirdiscussion. 

The Workino group emphasized the need to recognize lrat several key macro variablesdetermine the colteXt within which tle cxchallgC bCwe,'Cn agriculturC and industrytakes plac,. [iscal, monctary (particularly exchange rates), and wa e policicsdleernlllIle tIchlevel 0f activities and rClalive prices for plrodulIction faCIOrS and goods.The frequentJlv cited prohlur ofl bias against agriculture ol'Itl finds its roo;t causes Ilthe policies that g,.rn these niacro\variallcs. Nh,rcOve", the urban bias is oftcn
reinftorccd with excessive infrastructrire 
and services f' r towns and cities relative to.and at tile CXpense of tile rural areas, and by 'OOdf price policies that turnil the terms of
trade against irgricultuic. 

lihe consistenl hias r tist ;l Lr-ictur that fre working-grotip identif'ied ats a prohblenin Inarv d\ Chlpirig c it1lies -,Lqn,,sIs a clear lack Ohfintcrsectoral policy and lack of'
political cor1inrnrtrrclnt to a balarled th sIate ,. 

group tho1ught approlial to tlie cordijtions ill rrarv dcelopin, 


irtv X\Iichiy inplicai on the working 
countries.
 

This Isslue of baianced ti -, tirl 
ilIiitckcttrta. corpetitio[Oifr resotCes WaS ref'erredto by Islam ill tile lenvNY \\xheln Ire observed that -"resources are predominantly

realized froitie"acricItlural setor. which in tire earlh' staCs of deCVOlIrICIrIt is
inevitable.' Islarm cllllU \.what is critical is whether tile I'SOIrceS SO rrobilized intire agrictnlturnl sctor are, invsted \xithin that sector toll extent thal is corllilelstratcwith its irCeds arid tire Ol~jpOrtnrllitis it provides f'or- ptfl'itable ii estiint." 

Bottlenecks andIlpedimentls to Intersectoral Linkaiges 

Cotisnuption linkages 

As ioted 1w Islam, lihe coinsunptiorr linkages of agriculItNrc in (cl'eloping countries
 -- ercat irg I mark-i for nriagrictltural consumrnptiori goods and services 
- are in
practice stronger than tlie production linkages. The discussions saw two bottlenccks to
the further explritJ;itni otl licse corisrnilptlon effects In many developing countries: 

Sunsallsifactory or"low purchasing power (l tar:ners, 

* uequal distriblition of iriconre within tlre rural Cotll1irrluirity. 
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Obviou-)v there will he little consumption spillover to the rest of the economy if 
farmc:s in g,:neral have low purchasing power. The second concern, the inequality of 
income distribulion isa cil;traint to agriculture's potential to contribute to the total 
economy ViaI consuMpqti,-.n. i':il\ows Islam's obscr\,ation hi.t as agricultural incomes 
expand, a higher proportion isspent on no0nl'ood goods and services. As such, poorer 
tarm,'rs tend to spend mor,: ol1lhcir h1)S¢ehold incomes on food. and theretore, theit 
consonmption effects on the rest of the econoiny arc limited. On the other hand, middle
aid high-incolme firmncrs tcind to spenid more ; their aIdditional income on nonfood 
g!oods Md set\ iceS, Md thkrelo1re, theii spendling patlerns stimulate more growth in 
other s,ector,. 

Forwardprodtuct ieolinkages 

"hIC 0lrwardl pirltlci i llhnk:a.,es consist basically of processing, marketing, 
dlisti uitIlon. anl the lurtheMr tlbric:ioin of lgl'icultuiril g1,,ls for use in the 
nnailitl ura Isecto~r. i e fro-This ri m I,slamn's p;iper emphiizes the range and scope 
of lrriculturel'C" fi \Mrd prodaction linkagc . and also the working groups common 
recoienitoil thot IL1ricUl'Itrc' s rlC ioC beyold h iig a priniary Sli)Ir offood arnd 
ra\\ rnatcriaols. 

The hotlciccks or inJ)Alilpdi'es citeCL by the working groups includcu: 

* irrCulalr supplV a-id qluab:llV raiw 1matcrials 

* lack o1 approprilte proccssing tech-iohgy: 

SuidcrdleveChled nviirkcl,, p oi or non existing marketiiig channels, including lack of 
olrganizel markel inrimot6ion: 

SinLCLuatc sIOriige I",ilitiCs; 

* lack 0i incenti\cs to rura. cntruprneurs; 

* lack of skilled -i:tnpo\eraid entrepreneurial skills; 

* policies which favor food imnporls; 

g1ellral lack of incntives to domestic processing of agricultural products. 
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Backward production linkages 

Agriculture's potential to create a demand for fertilizers, chemicals, equipment and 
machinery, and other production inputs and sc rvices from the other sectors of the 
economy is constrained by: 

" inadequate supply and high costs of inputs duLe to poorly developed input industries, 
overprotection, and undeveloped piodtlCt markets, 

" inappropriate inputs and equipment and technologies which do not meet the scale,
factor endowments, and technical needs ol"ag'ricultural producers: 

" low invcstmCnts and low capital formation in agriculture; 

" inadequate extension services. 

Developmnent and Research Policy Actions 

Need for aframeworkjir intersectoraI policies-
A balancedgrowth strategy 

One working group advanced a framework for studying intersectoral policies and 
argued that a balanced growth strate'.y was crucial for developing countries. In the 
absence of a framewNork, policies -,villbe fashioned piecemeal to address na-row 
sctoral concerns, to the neglect and detriment of desirable intcrsectoral 
complementarities and linkages. 

While dIcie mobilizati o of resources out of agriculture to stimulate the rest of the 
ecoinmy may he inevitable in lie early staes of indistrialization, the process should 
not put into jeopardy the ahility of agriculture itself to sustain its own growth and,
therefore, its capacity to get the rest of the economy movin g. A balanced growth
strategy presupposcs acaretul balancing of the needs of the different sectors, including
agriculture, and should act as a brake against the pendulum swinging excessively in one 
direction. 

Consunption linkages and equity in agriculture 

Although consumption linkages were described in the plenary as exercising a greater
impact on the economy than product ion linkages in the present context of many
dcvcloping countries, only two major policy issues appear to have emerged in the 
discussion:,. First is the need to improve the purchasing power of produccrs, and 
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second, the need to address the inequality of income distribution in the rural 
comlmtinity. 

The first concern overlaps and is partly addressed in the previous section, which 
advanced the need for a balanced growth strategy to curb tie excessive bias of 
governments against agriculture, and thereby improve the dome:;tic terms of trade for 
agricultural producers. 

The second concern goes back to the statement by islam tha tie magnitude of 
consumption effects of agriculture depend partly upon the distribution of income in the 
rural areas, especially tile distrihution of the incremental income hlat accrues to 
various farm families. Hic arguCs that middle-income farm families demonstrate the 
most desirable pattern of housChold cxpeilditu res because they tend to spend more on 
labor-intensive. dormest ic, non tood goods and services. 

Ln'ort u natel v the working groups that raised the issue of utnequal distribution of farl 
incorie did not follow through on this point because the argument is susceptible to a 

niumber of diffcr, nt possihle conclusions. For CXamllplC, does this iiply a policy 
objective to shift the majority of producers who ire small and poor as fast as possible 
into the ranks of ra iddle-inconIe proucLI'S? ()r does this suggest, more narrowly as a 
matter of stralegyv, given the usual conStamsit oft limited resources, a policy of focusing 
on those small poor farmers who have tihe illost potential to become middle-income 
protuce rs? 

Production linkages and development policy actions 

The development policy actions to strengthen fvrward and backward production 
tlki-ges have so much in common that the\, are more easily treated together. The 
policy actiOns suggested h the wor kiig grotups inclded: 

* inlpiovenicil .ofrunral physic;l infrastructure: farm-tomarket roads. conirnliCa
tiors, rural electriticatio. transport, aid slorage facilities: 

* improvement of rural institutional infrast rrct tire: devClopieni t of factors and 
product markets, il iudinrg irliproverne nt of iarket information systems, 
strengthening credit almd other finamcial intermediaries, promotion of farnier 
organizations, and imprvemcnt (if resCarch amd Cxte usion delivery systems, 

* provision of technology appropriate to tihe scale and factor endowments oft 
prodicers: appropriate processing, storage. and transport technology for 
agriculttiural products. as well as appropriate input technologies 
- suitable eqtuipinent alC farm inputs: 
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* promotion of rural-based cnte; prises: domestic processing of agricultural rawmaterials, rural manufacturing industries - cottage, small-scale, and light
industries  iand rural services such as retailing of farm eutlipmcnt, housing, and 
transport: 

* human resources development: training rural entrepreneurs, training skilled manpower for rural industries, and overall improvement of rural education
 
opportuities.
 

Research policy actions 

Need to develop socialscience research capacity on the inters'ectorallinkages ofagriculture. Tlie long research action agenda brought out by the working groupscollectively poilitCd out the nCed to better understand the nature and dynamics of theintcrscctoral linkages of ,griCultlnrc. One working group noted the tenIency ofresearch in most developing coLUnltries to take a rather "narrow view and notadequately cover the linkage aslspccts." Tius lie first priorit vas the nced for socialscience and policy res arch capacity on the broad interactions of agriculture vith the 
rest of tle ecolnVoi . 

Specific research priorities. Iic broadenii ng of tlie rescarchlagc ida to include researchon the linkages of agric ulturc opens up al array of researchable topics. One workinggroup described 11is broaden inrg as a research agenda on the whole food chain, fromtle goods and sCrvices that go into agriculturc, to primary production itself, and the
processing, hlndliiig, and distribution (if agricultural produce. 

In relation to consumptioun linkages, the following priority research topics were 
identified: 

Ca'llaS.s anlld originsof1p1lic' , biases agai st agricture - this concern reinforces themain theme of the previous session, but in the context Of low consumption effects fromagriculttural producers due to tile systematic discrimination against agriculturc. 

Impact ofagricultural income listributionto overall('conomicguowthi - tile summarydata presented hy Islam on the impact of rural inconies oin consumption linkages in afew countries need to be furtlher validated in specific countries, hence the generalinterest to do similar studies ilrinany countries as formal bases for policy. This researchwill include surveys of rural household incomes and expenditures, and their patterns 
anong different income classes. 
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The research prioritiesassociated with production linkages - these included social 
sciencs (including economic components), as well as naturalsciences and agricultural 
engineering dimensions. 

Impact o"rural p)llysical infrastructurre on productivitY of agriculture per se and the 
magnitude ofits linkages - while the need IbOr more and better rural physical 
infrastructire to support agriculturC isgenerally understood an(i accepted. the data 
from IFPRI's work in Bangladesh, which was presented very briefly in the plenary, 
impressed many participants as the kind of evidence that aglricultLral research systems 
in dcvcloping cowl tries should use to support the clai Ins of agricul tore for its fair share 
of investments in in frastructu rc. It can be demonstrated that the benefits Irom rural 
infrastructure accrue not only Iro1 agricultnraI prodctivitv, but even more so from 
agricultire's expansionary impact on the rural cconomy. 

Research ol markets - the discussions on t le markets for goods and services that flow 
into agriculture andIIthe niarkets I'r agricultural prodLce, particularly those that 
involve further plrocessing. stimulated a broad concern tor market research on the 
(actors of pr cl)Ii iiicludiiig land, aid p)rdtlicts and services associated with the 
whole too(d chain. This will include studies on imarketing channels, associated costs, 
and farmers" needs for better and more timclh market inltrImatioll. The opportunities 
f'or
developing regional markets were also pointCd out. 

Rc.am(h ml/applropriate lt c/lIIOl()gic this iiccd 'as,pniiiipted Iy sceral remarks 
made iii the \%orkin g groups on the general lack of processing as well as input 
echinologies apprropriatc to the Sc'alc and fclor endowmcnits of the farmers. Some of 
the 1110rC specif'ic -111S InclioaIcd included: 

Sm1orc research on processing, storage, handling, and distributioii of agricultural 
produtce"
 

Sniore relcvamt research on inllpst: ciemnilcals, machines. and eqIiipment adapted
 
to the nieCds if proIlicers:
 

* closer links between NA RS and cottage and small-scale industries and other 
agricultural enterprises. 

Research on rural e rImprise.vs 'mtmelrveIt'llumrshil) and mumal the research agenda will 
likewise iinclude stutidies on the industries andi enterprises linked with agriculture. More 
specifically this \ill entail studies on: 

- oii-lari and ofl'-l'arm cinploylllcit" 
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" skilled labor demand by intermediate industries; 

" labor-intensivc rural industries: 

" rural retailing as a major *,erviceindustry; 

" promotion of entrepreneurial activities, enhancement of entrepreneur skills, and
 
skilled manpower needs

credit needs o rural industrie:,. 

Resear:h orientation andstralegy 

Research on growth centers and target sectors. One working group came out very
strongly for a research strategy to design research and development around the related 
concepts of regional comparativc advantages, growth centers, and target segments of 
the farming pOpulati.tr. 

At first glance, this appcarCd to go beyond tile session's imniediate topic. I lowevcr,
when on considers the broalcning of the research agenda suggested by these 
deliberations, there seemls to be l need to focus on specific issues that will contribute 

policy objectives as opposed to other competing research concerns. 

NA RS collaboration with oiherinstitutionsin addressing intersectoral linkages
issues.Finally. one working group sonldCt a.note oflcaution by recognizing that many
of the researchable problems mentioned may be beyond tile caplcitV andi comparative
advantage of niany NA RS. Thus tile working group believes that the NA RS should 
make every effort to interact with other research groups, such as those in planning and 
finance, in the national universities and ii the international conililunity, which are 
better able to tackle these issues. 

Moreover sonic f the new technology generation requirements nly be beyond tile 
capacity of some NARS, particularly tihe smaller NARS. Similarly, the NARS as a 
matter of strategy, should seek every opportunity to solve coninon problems
cooperatively with other NA RS, and to explore prospects of transferrinig and adapting
technologies developed by other NARS which may be further along in the agricultural 
modernization process. 
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The Agricultural Sustainability Issue:
 
An Overview and Research Assessment
 

Harold 0. Carter 
Department of Agricultural Economics, and
 

University of California Agricultural Issues Center
 
Davis, California, USA
 

Introduction 

a growing and diverse literature based on agricultural sustainability -There i;, 

concerning its meaning, relevance as a concept in agriculture and development, and
 

applicability for research planning and ex tension activities. Some confusion Co1nes 

trom the fact that the term has intellectual (and emotional) roots from different 

disciplines where it is used in a variety of contexts (Brown et al .,1987). 

11V a'I of introtduct ion, I discuss several meanings of'sustainahl, then, of agricuhtural 

:;ulsaintabilitf', followed by a look at our current agricultural system and what the 

impetus is to change it.Then. I report the state of the art in research can low-input, 

sustainiable arininIg systems and consider what impediments there are for farmners to 

cllange froIml cIIrrCnt agricultuiiral production systems. Finall,. I concluide by looking at 

the agenda foi change and note that any transformation is more likely to be gradual 

than abrupt. 

Perceptions of 'sustainable' 

Sustain(//( to some means survival - barely hanging on. A subsistence-level or
 
if uch of tie worlds population.
SlisteIIancc-level livelihood isendured 

The term .istainahbC has long been used h resource managers with reference to the 

maxillm halrvusting of forests or fisheries consistent with the nivintenance of a 

constantly renewable stock. The same concept applies to the optimali use of a 

grol ndw.fater aqiifer. So ainahilitv is tile sLeadt tileWien Wilat is bein u Used 

(harvested) iscont innu'al rcpl'aced. 

tcrin
LSustainabilitV has been Cilned by somrie in terms of carrying capacity (;t 

developed by population biologists') -- the maximum population size that the 

environileit can support on acontinuing basis. As one would expect, calculation of 

carrying capacity for society on a regional or global basis is exceedingly difficult 

because "'quality of living" must enter the equation. 
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Lester Brown ( 19s I ) sees a sLustainablc society as enduring, self-rcliant, and lessvulnerable to Cxtecr'al forces le o(tlimi"tically asserts Ihat this can bc accomplished
withi regulati ons, efficient ue ol rcso rcCs, consCr'ation, and astat iona r', dispersed
Population with less afflcnt lil'cst\,lcs. 

Conventional econotmic theory hais a more neutral outlook lackingI adirect counterparto Slusfaiiiability. ( ii\,Cln the proper social discount rate, rcsourcc,. 
t 

properly priced, canbe allociitcd cfTicientlv to yield their higihcst refurn over atspecified linle horizon.lechnological intivation is an integral part of the thcory dispClling great concern Iomnatural rsCUc CxhauStion and for the nvironnCnt\ p)otential degradation. I lence,with occasional technhological brcakthroughs, population growth is not inconsistentwith emonomic growth. nort with a dynamic market cquilibrium. Distinguishingbetweell public and privitc costs is a key I)1WOblcm, howevCr, in dealing with
 
el viron .nent
[;i I degradat ion 

The concept q' aigriculluralsusItainabilit', 

Vith this gercal di ,tlscssio ts background, we turn to the concept of agrictlturalststailuabilh\.. ( )ther term, Ior agFicltiral snstaiinabilit' include alternative.rcgencrativte, hIwm-i uput" ecological, environmentally so ulul, and c'cv organicagricultlrc. These tcrm ,aeused by people intercsted primarily in alternative systcmsoff farming that'X\ill fced Cxpanding pIulm litions while poiteiznitetctial negativeeflects, whalt. they inight be. h)lingi le negative effects essentially separates otrcatcgori/cs the viaitos proponents of stislaialfl agricullural systems. Somiie groups
put primalr clnphas, ol tllilliniiiliri/ing envihon1+ 
 titllllagC and dCgLadation..Sutainablility bce lot. ",'liolliouswith% ,:wardship ol the carth. Others\wantIrlai\ly to p.ipettl ciit rural CrfIllflllllitV SvSte ni: Conll llilitysstaSllililhlil' ol
mnaintaining \ iable ItIlral cllmnitilltlics hecOlle', almost a gioal in it 
 ell. Still otherscq(iate agricultural uslainahilitv with Ioil self-sfficienc\ while linilii/mi.n costs.hMany auk ocati an cricrgv-coisr\,tion agriculture - o uinch so [hat efficiency of' thesystemI i. measuretd excluImvelv in terns of ncrgy tse. P. ople require hoth salc foodanid %%ater,which ill turn. prlopoints argue. require an aericultIural v tcIm that calloperalc ad iliniturii with only mCager dCpendencc (Iti Ilputs external to the farm.Thtus, just a,, the lerm mu.sainllilit, has differing dimensions in various contexts., theagricultural cmnterpart has Social, ecological, economic, and cmotional connotaI tions. 

I larwood ( 1)7) listed the fllowing dinmensio o I the agricultural Snstainabilitv 
concept. important lorhoth the devchl ed and dcveloping world: 

1I1i4, lime jimne,,,. Fatrmland preservation and soil conservation conti'iucs over
 
Centuries toward distant horizons.
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" Socialsustainabilitv.The farm family and traditional rural community arc believed to 
be able to endure over time, even with changes in the general farm economy. 

" Economic sustaithabilitv. The farm unit isexpected to remain economically viable in 
the long term; smallncss and diversification are emphasized. 

" Maintenance' /'soilandgct'ic resourcebases. A diversified gene pool is a buffer 
necessary for long-term Survival. 

SMinimizati oJ'n'vioint'niulpolltio. The chaiiging human/land ratio means
 
increasiig dmaclldtl fOr clcean watcr and reduct ion of biociles in tihe environment.
 

SLowered u.sc ofillustrialinputs (f'rtilic cr, p'sticid's,ctc). Reduccd agricu ltIral
 
chcmicil usage is needed to lessen ialvCrsC Clnvironcni ital impact ani rClicvC
 
dliands on the fossil fuel t 1YpplV.
 

To sumiiaite, I LIrVod aLrguCs that .'asustainablC agriclturc must make optimal use 
of, the resources availahle to it to lprodhLcC ;anadeqatc Slpply of gools at reasonable 
cost: it lLust mect Certain social Cxacct ndtiOnS, lot OVCHly expend111d it Must 

irreplaceatble production resources." 

NMiaddln (inl prcsS), whho hiis written extensively oii tiis subject, gives a1slightly morc 
restrictive definition: "HilhC ideal or [olrm is characterized a., a farming system in which 
an abund;nIIccof sate anMd Itritious food and fiber is pI'0ducCd using fairming nietliods 
that are increasingly sustainable, prolitable. antd ecohgically harniless." ladden 
doesn't Specifically lnticon the social aspects of sustain ilil'. 

].iclihardt ( 1987), dlirector of the Iinivcsilvtf ('alifornia Agricultural Sustainability 
Prograni , ismore Succinct, noting that stuslainable systems tend to minimiz:e the use of 
external inputs and laiximizC internal inputs which already exist on the larmI. 

(iivei the heuristic ItlurltC of' these definitions, it is understood wiy tie palths to 
sustinablC outcOIeC Ire not clcarly miarked. Douglas (I1985), il a conIlerenice 
prese ntiatiron entitled Susai/uhilitv a1" Whatt lur Who1? notes thaft cvcn Outr 
knowledge about tile limits or break-points of oerstressed natural support sytciis is 
very meager. Yet, furthC relCcting Onl the dCinitional ilp'ccision of agricultural 
Slistair abilitv. l)ouglas asscrts (laments?) that "itought to be possible to construct aset 
o1 tcchniqluCS, institutions, and public policies that movC LIStoward outcomcs that 
reflect consistent economnic, ecological, and Community goats." I le concludes with an 
admlonitioli that research scientists must at least try harder to anticipate aiid minimize 
tie dverse consequences of poteniit ial new technologies and designs. 
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The Current Agricultural System 

Perhaps belore we assess alternative agricultural systens, we should briell examine
the record of tie existing svsteii. A succession of new tcClIIInlogiCs has heleICd
transform societies over tie last fCw CCntur'iCs fritol predominantly rural to urban. The
heavy plow was introluced ii northern Iluropc along with tle harness and nailed
horseshoe. resulting in ,tda uhlin of*agrictitu ral plrduclivit\, with horses over thatwith oxen (White. I )9Q.Mechanical poevr replaced the horse carly in this century,
resulting il lfurther productivity gains and relcasing vast atnounts of land for food 
pIl oductionl that \cre formerly use:d to prtoduce anlnlal 'Cd. Over the last halfcentury,t eiercvolut ion for lhe developed .:mid. to a lsscer extent, the developiig world has been 
in ternis of chnical techIologies applied to ag'iCult rC. ThC productivitIy gam[s have
been indeed impressive. The next lchnolocieal revolution isexpected to Conlic frol 
the -new- hioteulilohcy. p iarticuh,.rv recoinbiihaut )NA. 

What are the trends in input ulse since the tri of the centurv? Figure I show's tie

dranlatic dowvnward trend in nriptrlIlhased farin 
 luLts (i.e.'. those produced onl the
larl) and the Ward trend in ptulaseCd inputs (the letlilizers, pesticidCs, CluipillCnt,
machilerV, hired lahor, etc. ). l)aerkow and RichlCerfeu (I',,988)calculate that since
19)). total productmon expcnses ill the I Juited States hiivc gro'i n fo .45'! , to over
8()f, farm ilcollc. lBet.Cl l)I)tand 1985. nlianfalicttrlCd ilpts, interest and
capital related expenscs as a shirC of tt'al production cost alniist doublCd ('rill 22'% 
to 42'' ). \hcteas lbor and farm-origIn input expelnse,, declined from 52% to 34%. 
Sililar trends idrC louid in other dc. eloped regions and in the devClolping countries
wit the greatest 1)rolctivitx, camns. Sust'ainablC s'stenls that tend to minniizc the use
olcxtcrnal inpults and Inaxiii,eu tie internal inputs that already \ist ol the farm must 
fild a way\ to rl'Cve these neall cent ur'-Old trends. 

Relative prices are an iniportant itctor in farners" decisions to shift to (or from)
ciergy-iitciisive production. l)aberko w and RcliCldrfer (I 988) CxplorCd pricC
relationships Ibet'n,ariotuls che1icals and other sulstitutl factors. )uring most of'
the last lfour decades, both farm ..'ac rates and tihe price of faril lllalinr\, increased 
at a fanter rate than farm cheicals (ligures 2 and 3). These data show that
agricleniicals became relativcly less expensive (mer time: Icrtili/cr and lesticides 
becamc clheap substitutes for colpetitive factors anid w.,cre attractive adjuncts to 
conlplcinlitaIlr ifactors. lhIus. price incntives have contributed inportantly to
increased chemical isaire,in the post\ar years: these high chcical applicatin rates 

iira lhave been onily sl Aihtly ccL e in part to dccliniuc prodLict prices. 
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Figure 1. Indices of farm purchased and nonpurchased inputs, United States, 
1910-1985 
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Figure 2. Ratios of fertilizer and pesticide price indices to the farm wage rate index in 
the United States, 1950-1986 
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Figure 3. Ratios offertilizer and pesticide price indices to the tractorprice index in tie 
United States, 1950-1986 
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This conventional agricultural system ihat has relied heavily upon purchased inputs of 
fertilizer, pesticides, arid other energy-intensive factors is considered asuccess story in 
terms of traditional meas, r'Cs o 4I 1tand productivity (Figure 4). The food crises 
and regional famines that have occurred periodically thlroiigliou t history have not been 
from lack ot'f global agricultutral proCuclion Capacity. BettCr distribution of t"he 
abundancc remains a key social and economic challenge. 

Th is century began with a world population ol' at'ound I billion. It is projected to end 
with close to 5 to 0 billion people. Yet. tle MIal thIiIsian pliet-l hCsy rCai us unftnlIfiliCd 
largely because of a succession of new tcchntologics that have continuially expanded the 
productive capacity off the glohal fIood and agrictltural system. 

Before the recent d(roughlt, U.S. ovCrcapa'mcily was ahout o1nC-third of recent annual 
production ol corn, whcat, and rice nId about It(l% of" totln auil dairy' producLtion 
(U.S. Council of lconlomic Advisors, 1987: 147-178). But, in contrast with earlicr 
decades. the cuIrrent ovcrcapacity extends far bCyo0nd U.S. b1,ordCrs to most of the 
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Figure 4. Farm productivity: Index of output per unit of input, United States, 
1950-1985 
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developed world. During the 19810s, world stocks of sugar have liscn 45./,,,world butter 
stocks aiount to about one-third of total annual consumption. World wheat stocks 
held by major exporters had increased by two-thirds be tweenI 1981-82 and the end of 
1985-86. Dlu ring this peiod, the U.S. share of world whcalt stocks increased from 50% 
to (2%,, the equivalent of two years of,domestic consumption. At tile end of 198(-87, it 
is estimated that the United Statcs held aboutt thrce-quarters of the world stocks of 
coarse grains, which represents ablouLt one ycar s domestic consumption. Adniittcdl', 
the growth in stocks reflects in part tile policy choices maie by dCVCloCd flatioP', to 
protect their 'armcrs from tlie realities of tle world market, Yet they also attest to the 
productivity success of' the conVClitional alricuttural system. 

And tlie current albu 1 dane is not a pihCnIlom(11n0 seen only il tile dCvenped countries1 
but in parts o1 the ulnderdCvelCped world as wvell. Avery (1988) shows that many 
developing countries arC part icipating in the glohal expansion of agricultural output. 
I le cites the dramatic turnabouLts in India, China, langfladesh, and Indonesia that 
defied sonie "experts." India, Iobr example, was characterized two dcades ago as a 
hopeless "basket case" bV the P lddock *1rothcis(19(7) in their book, I'wmint-1975! In 
the 1980s, India has sold wheat surpluses abroad. Only very recently - since the late 
1970s - \nowChina has made a great agricultural leap 'orwafrd ad cormpetes With U.S. 
'larimrs on cotton and grain export markets. Similarly, Brazilian soybeans and 
Argentine grain are now marketed internationally. The Green Revolution that has so 
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Table 1. Growth rates for agricultural production 

- - -(Growth rates (percent peryear)
Region' It)5 I-60 1961.-70 1971-80 1980-84 

DcVlIopcd c(;untriCs 2.5 1.9 1.8 1.1

Developing countries 
 3.1 2.7 3.2 3.0
 
Latin America 3.3 2,7 3.5 0.0
 

Mexico 5.3 4.0 2.8 1.0
 
Brazil 
 5.1 2.7 4.4 1.7
Argentina 2.0 2.I 4.4 0.5 

Middle Fast 4.2 3.0 3.8 -0.6 

South Asia 3.3 2.5 1.8 1.5
Ildia 3.4 2.1 2.4 2.4Southeast AsiaEast ,.8Asia 1 4.25.1 4.74.4 4.6 -0.22.3 
Indonesia 5.9 1.7 4.2 4.2 

Pcoplc's RCpublic of China 1.7 2.0 1.9 5.2 

Africa- 2.9 3)0 1.1 1.6 

Su-Sahar Africa- 3.1 2.2 1.5 1.7 

SOURlC(lF: ( ISI)., (l1981 andlt1)' 5). 
I. (ConuI r grou11pinsp I cia, dclincd k I l I S. tDpart mcni ol1,1-S Agriculture. 
2. [-CI litding Soiu h AhliL;. 

greatly increased the world's grain supply, and applications of biotechnology to plant
and animal ag riculture, promise more. 

O'l an aggrcgate basis, worldwide, there has been an upward trcnd in food production,
both on an absolite and a per capita basis. Total food prolductiol doubled between
19511 and 1984, vielding a yearly cornmpound growtI rate of about 2.6%. Perhaps it is 
more revealring and of some concern to view food production growth rates 
incrementally over time (Table I ). In the developed regions, gowth rates each
succeeding decade have bcen falling consistently since 1950. The developing countries
show considerable variability over time with an overall long-term rate close to 3%. The 
aggregate pcrformanc2 of the developing countries, however, isenhanced by the 
strong growth in a few largc regions - the Peoplc's Republic of China, India, and 
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Indonesia. Meanwhile, growth rates iMLatin America, the Middle East, and elsewhere 
in the developing world h'ive dropped markedly. Given these declining growth rates in 

the devclopcd and much of the developing world, a closer examination of the current 
intensive system of production in terms of long-term success in meeting needs may be 

required. 

What Is the Impetus to Change Our Cintrent System? 

Thus, despite the impressive picturc painted of productivity gains under the current 
agricultural systcm and the hopes for continued or even expanded growth as expressed 
by Avery (l988) and others, the rate of increase in food productivity has been 
diminishing (Table I). Does this portend some approaching capacity limits to 
productivity gairis lrom high-IccII aricul tnrc? What other concerns about 
convention;al production technologies in farming for developed and developing 
countries arc being raised? A list includes the following: 

Groundwater containination. (irouIIdwatCr cot aminri atioln occurs from the leaching 
of agricLIttuIral chenIicals a rid lw-products iInto the underground aquifers used as a 
source fOr drinking watcr. Inthe United States. reSidues 0if 17 different pesticides have 
been detected iII grouidwater in 23 states (I'llA, 1985). About one-third of all U.S. 
counties arc vulnerable to grbuydwatercortariiation Iwpesticides (Nielsen and L.ee, 
1987). Sonic data indicate pesticides in tle drinking water of over onc-tburth of tie 

people ill lIoa (( rossoni and Ostroy, 1988: 13- 16). Ca lifornia's Proposition 65, the 
Sale Water and Toxic Fn l'orcernent Act of 1986, holds industries, including 
agricul tIre ,directly acCOuItable f'r tl1iir use of chemicals that can cause cancer, birth 
defects, and sterility. 

Food safet - Pesticide residues on agriculturalcommodities. A number of recent ' 
consuriier attitude surveys have revealed that pesticide residues are judged to be a 
serious hazard to heal thI(Food Marketing Institute, 1987: 32). In fact, many consumers 
tend to be more worried about pesticides than about hazards that food safety experts 
fecl are much more serious (e.g .. fats and cholesterol. microorganisms) (York, 1987). 
There has recently been a spate of publivat ions on tile subject, attestirIg to - or raising 
- the concerns of U.S. consumers. Ariong theni: Leaching Fields (California 
Assembly Office of Research, 1985). Regulating 'esticides in Food: it DelanvY 
Paradox(Ni anal Research ('ouncil, 1987), P'exticide Alert ( Mott and Snyder, 1988), 
and 7re invisluh' )iet (Price, 1988). The University of California Agricultural Issues 

Center sponsored a year-long study looking at all the ways variours agricuIltUral 
chemicals find their way into our food supply, what the risks are, and what should be 
done about it. 
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The health antdsafev fjftrm workers. Ih ere is more definitive knwlcedize ahoutpcsticidc-rchcl illcs mlig t'itur xmorkcrs. MNmv :igIzuc tht workcr sifety isof a
Iliglicr priority llalifod sl'ctv illrcfcrcnce to i. Cultutrl
c ilcnl usaiWc. ,L)tini
Doild Kitncd. (IN'"). presidcnt of Stantord I ili\ crsilt: *itcrc ftl look at 
 the
 pro citin I)1OL'cl Iai al Iid;l Mllhpd' IIhlltis t wOllnStcr licalth rv,\e;lls thlit thycarC[lot 0" Sallc. IC-rjt illpl at1CniL' s in1 lfeialtur' of petiildc rik to c lllt.irs" hut the
toi
otctl ,; t eh;it,proutlictioi \\iorkc ,,iapplict- ir ll+
agricuIltl-l I ichldworkersIcla't 111,1111 ollrleCt0illll(liiite ttl\it.hv. Hills Ile rgiiioplosfiillot ilicCticides, i'plropl-e rt-CiIIIlV thllic" ill'lIto t ol)s-'rvd. c 

(,\ i1g l(o 
tlistitutrlllajor iccupaItiiMi Ia/ardl s -huttleir rittlir tuick (I.-rifteLIletionr ae mit lli Ilihutl . p lemlhs iottl,lrs." Ill( alliltorllit il I()So, I,0 c'lscs of t)CSicide- rclatcd occulltlloinaul illness\yore fiiHiid hut
w tlta,
te l;irlv ill \\cre i cum
lturel orkers (Stinlinatn,
 

IVildli'(and natural 
 (,(ie. entIldaerient. Iin \irornmcntil cIt tuintium Iirtiu!riieultutl chienlic ls IiiasilsMle arca, ci;itIstc direct lilirrIm to cttri W,\ildijlc spccicsltN t 11i p v Ir
llt(iIItli lv' fie t ItlVt thseW \%ho 1I IIt0 CoitIltI It csidnItcs ithrir tissue. ( 'c k ( I1 .,;I,, (n +cite.d o""on tIhe tltlitl ( ),trov. I(),S)tie Iliated 4)",to SO"., tlct.lu;is,,il \\ iltllifIcil-II IitlitI 

pu lulaltit ill ile i1il1ltcIli tIIIslttes I Ilie r id- ItI35I,(. -1 ) (),, itl~'-, I'tllm I:~ hIk)I lt .nt1IC'rC;l,Cdt tt,C0 s totf ~ih i" I cllI it'ti liil it l IItur htf[-itI I itl lttl l 't N.I1 111i i()nI ILL i;l ,1inCI , iit \ itt, I I edll I l , 'Ccr ,IcCcics 

hu tllitlilliih.
 
i iIi i 
 lltll 


Ihcrea.sing ca.s t/'prodction toj'armer .The ,c\ ere lect.,,,ion 
 \crictcctl 1*farnltcl ,sill tile' 1i1! h;llf(1 I 'NIFSh1l,;It' lIituItCl tihe Inctl foF CoSt-rthluu 2
tec't'lrIi i,,s \\ hihCi Ill,itlC 
ill

leCr
('tih ii ,,( t Mil I'jiltcePiIe isetl f;irtr inplUts. lor cXliilplc.ta(t' s u'sti:idCl a s ili 'i"ti fotr
irit.hr+u,.,i!t " ,spe-'illitvcrotps,rl\'heil as,
 
iMui.'l a,, t o1i ct lt brat Cuirsoi. ()iloe

NhoI/la luirnctlo lgallfi ;illrllmi v -lrts: "it 


tal dir ,ios (a;lifIirniai gloNterf (Sills,. l8)8: 10))
I Ic Ulilcialr d hto 111c Illt \\e NcrCc aI.idin',
lo t0 I I uIic\ I0 ilrtIdtILt th;lt\\cle ill o\e.,r-sUplv I.Il Sltli .1In 01'ittl.':al
hti2h-prlCt h l-C'iials,t do Mi. IllriLc Mintl lotl \\iCd coitrol, it sectICl tHat I wasselcotllrn for t1 1 H Itl thlu \\ h;irthet,,to kill. MiI inlvlriably that ,ast \\Cet ICreqnircdLIhlC higllSt-l)ri)CeCl herhicite to Cnt1rol it."I'uesresistirlc hi chcniclls Ihat l+vLcworked \xell ill tile at is ill il,,C;Il ill1 ly ,elio [is prorl'eIll
 

Thlle ..(Coil nesst, cr A tld ,If iIuletlaIit.\x rsciarch and ctlu,.6altion plOura llaSpart'lof the IS I"sFIod Sccuirit\ A:\t'1. KIti ;II i Is pu\ sput/stainhlc Agrictfturc (LISA),thi, Pu1ig-;rull fun1tlS resealrch anMd etliCit io :;cti\ itieS that ac intcndIcd to itLmprove
poflithi lit vol low-input illtilicltirlai\es. 

DIiindlingsupplic.s ofintportant reour'eS. An energy crisis ill the atly 1971)s id
hooks alnd rcporls ii oI(ffmtlrowmthInvein offLimits (Nicadows cl, 1972) drew 
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atttntiton to tlie scarcity and capacity limits of iniportant nonrcnwable resources and 

their relationship to populatohn growth and afltnc. Lester R. Brown (1988) writes 

in 7t'le VhInerabllit' /Oil-lBased Furmingthat "Agzriculture is over the barrel .... The 

world-wide practice of bo stinrig crop output by using more c tn rgy-i ntensive inputs will 

make agriculture more dcp lcilet on oil at a timet? when oil supplies are (1inlitlishing." 

Reccntlv. ill the face of,mounting conmmodity' surpluses. ).. Lainn legislation has 

takein aconservation positnrc. The 1t985 Food and1ilSecurity Act ic!tided provisions for 

a co .ivatiorllserv .pogram, Collservalioll cllplianCC rl1qulilt.lll, and 
so~dhtrster and sw:arrpbnstr p ogranis, all ainred primat'ilv at redtneinrz soil ero~sion. 

The World Bank is also bringing cnvironmecntal concerns to the center of Its 

policy-rnakirig acnda with the catlion of a new I mnvironmiental l)epartment overseen 

b\ tire \ ice-president of policy, plmning, and rescarch ( AAS. 1988). President 

3arber' ( onablc said in his reorganization spcch that -'sound ecology is good 

ccolI llics." 

What Do Wge Know aboult Sustainable or iLow-Input Systems? 

\Vhat do we kn,,v allut llitc'rmltive syStcmlS ---ones that leet Sonic critcria of, 

srstainiWbilitv Or 'rceeertri"'? Arc alternative production svstrilIs r'eady tot 

adoption Iii hoIi d,: cloped and dcvcloping countriets? 'l'he short answer is that tile 
ornunibCr ofetxpt'nerictalfy designe d, empirically replicatcd studies on sustainableh 

hov-iliput fallling s\stclls I \: vy hiltd. colllpard noIt those on1conventionual 

rnihtllOdSl. Tyr VC;r- ac iri'OrIration a\,sallmst nIoncxistIl. 

!he last fc\\ years sho\v iIcrCasiltg c\ithencC Of r,'sarch and exItnsion activity dealing 

with various ispeets of Iow'-irpt sy'steis imri ost every a'wicuiltnrral researtch institution 

(N ,ddlm. il prcss: I.icbhardt . 1987: Poiricclot, )19':Reichheldcrfer, 1987). Many are 

COrllparative analyses, sollc usrig reiplicated Cxp.rinent1wllS, Whole f',.r'rS, an1d 

sidC-kx'-side field comparisons. tharmnitg practics in the Castern aId midwCstern 

I Inited States have rcceicd the ercatest attention natiorrallv with relatively little work 

donet '0r specialty crops in the iligtecd western states. Ail important point is that 

requirements for an farming system. including low-inpult. vary bctwcrn countries. 

betwell reCLins. md eVel forIl arim to farini 'IUS, mutlch of thle reCsean.cr.h so far Oil 

alternative t'a ni systeiis is based on case studis thilat are? OilyI suggest ivc of possiblC 

oteCories bur difficTult to tennerlic 

Madden (ill press) ilicatcs that sulrv'ys of 	 'arC's aid visits to farms where? variotIs 

r)Iled insights regarding tle profitabilitylow-input farming r'nethods arre used have 

aId potential for \vidCspr'ead adoption of these methods. Madden also stressCs tile 

nlccd to consider the adoption of low-input 	tchniquCs ort a long-tCrm bIasis to realize 
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the full bentefits. The complexity of tailoring a system to unique on-farm Conditiois
requires lite an! considerable management skill. 

Sone of the allcrnativC, low-inlput llCthods I)dng ;iliZCd include the tise of laturalenemies ofr biological Control ajCnts: appropriate field Selection: changes in land 
preparalioll. irrigatloll, tillIig, and saMniltiOn practices: imlproved timing of ranting;and choosrh , resistant va rici es. At ternmpts are made to stibstittlte rcncwa,.-ttll'CScs ofsoil nutrietils Such as nian.ryres and legumes lor chemical fcrtihcrs, partially or in total.A ny of lthese chaniges must be considered ill ile Context of the entire fiir'i Sytent.Case stldies Show that. Under particular conditionls. low-input sy'stcms call result inlCollomlic returnis close or Cquatl 1t what can h IberealiiCd with conventlional 'armlingmethods. Ill mis,t caseCS the falrmCr is SubStituting land, lahor. and especially,nIanallcelcrll, t. l chmical inputs. The extra m am e nt/experience is emphasized

1w, Madden (filJ)(/.,,) whIo)Claims that i' 'arierschoose (Or are f'orced 1),, rIguhltoryN, orother pressures) to switch abruptly Ilrlm chllical-intensivc to certain kinds of'
low-input falrnirig rilethid,,. iniiallv their vie ds would probably declhi 
 Sharply. 

Studies 4f low-in1put mctlds ofltcn cmplhasic the cost/benceits ol'adopting, al

particht Il'arhli g 
 elulhwd ;as it clates to tihe enterprise (e.g., rotaltni+ Coeffcts On cornyield). Ycl. prl)mcil,,of sust;ilirable tems conteld that the effective "sv\stem"'boindatry, usu1lly in1cludC lf'llthe entire Ill Or limlifaiamueil tuit, its CrOl and animialiili\, the crtp riltiol o Sequence iid the flow 0f llaterllls through the system over
timC. liebhardt (I )SO) pHinls outt thIat a svStlnlls analysis is required and that analysis
must involIe 
n iltoilY tile inputs and ot0Utputs ( the agricultural process, but thelnli lt at lar-ge ( lihyicul econmt1ic, institltIoIl) aind thle iltrction amn10lgthese lmrry CorrIpMlCeirts. l\. St idies ;arC.t aila.lihble that address such copll)lex
illterrelatir),irips om the Miho lfalrm tI low-inlputt p actices. 

Inle'graiedpes malglemenl 

Integrated pestlla igeuitcilt (IIPM) is ill approach that has achieved notable saccess inflillel'Ous re2ions Mid witi a %;irietv olcrops -- and l'lls within tihe rubricof tlow-input
rictltut'e. 'he stralegy is to use a colhilial lol' hiological, physical, and chemicalcolntols, habi tat modificatioll tchuniqCs. Md 'whatever works" to economicallyreduce pest (ai'rlage and min1imie chemical u:,, Pi kr,is Irac beeul developed f'orornI.collttoll, allala. so.ealls, grapes, apples, almonds., p .itils, and tobacco, tmention a Iew\. Invll laseCs. Irreil, r,_ able io reduce and solletlimcs elimillatepesticide applicaliOs ilta u\llhdbe 'otill\' Used tinder conventional systems. Andwhat is l1mst inliportart for widespread atdoptiom, l'IM practic s are usuall prol'itable,

particularly when properly applied to cropping systems and regions where high rates ofpesticides are nomnially used. As with other low-input practices, IPM c alls for carefulmultidisciplinary analysis at the research level and more sophisticated au. skilled 
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management and more information at the 'arn level than is required for conventional 
or traditional farming. 

A systems approach to research on alternative agriculture 

Most proponents Ot low-input systems argue for orienting at lcast part of the research 
and extension activities around IIultldisciplinary tcals who use a *systCilns approach." 
The whole-farm (and its Cnironmenltl ) analysi, requircs tlhC oint cllorts of' researchers 
and extension specialists in. for example, agronomt . soil and water sciCnces. 
cntomology, aninial science. eligillec rilng, and agricultural ecollmics. 

Tablc 2 illustrates the nianV tactors - genetic. e IlonmIetal, agrononlic, and 
economic - \whiil dCtCrminlC the spCcific typCs and amounlts of pesticides needed lo- a 
particular crop, in a particular ield, in a particularse,ason. A nultidiscipliiarv teall 
Clfort an1d much individual consullalitlion \\ ith usCrs arc requiled. Since most 
agricultural universities are Organizud t1()Llfd disciplinary dp urlmne1nts1anlMd incentives 
within tlCsC dCpartmentsl, are related IItl\ to nii idutINlly Itblislc IeCults within a 
specialty, Collsiderable rCorgani,'latiO may be needed to amount a SCiOus iCsCarch/ 
CXtClsion lfoTrt to undcrstald and apply lo\ -input agricultural systems. 

Table 2. Factors influening changes in pesticide use 

(;eineic Enviroluetnlal Agronomic EConomliclPolicy 

Crop species Location Cropping N'hlaagemelut 
Variety ('lmate patelrn systcl oiln farmn 
Pest Year-to-year Planting date Consullre delliaId/ 
resistance Clalges Irrialion market st l'tu tr 

Chemical Soil methods Rl:ivccosts of 
resistance Water Field selection cotmrol practices 

Pest populations Tillage RCgula|tions and 
and inoctllull fhirm pltog+iralnis 
levels Farmers heliel's 

Beneficial and attitudes 
orgaillaisins 

SOURCE: Lichardl (1988. 
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I'llis is [I()[ to ill p that all I N-i Ipuit IIIcthiods, auth options"ri retiioilly a iphied

rese'arch. Tle Wd*II. I0Ibr ccljvc 
 reduced Chemnical ailkrnlatics \ ill requ~ire [Ile lull1 
slc runI tronlI ibI,,ic lo app Iicd(I scaiIIC h. For exitIllplIC. (IC\C(lpi g,sr, Icics bor tsi [I.g 

hitehi-o . pc'!s Iccyires much hblic IrcsCaiich hcborc ;ipphicatlioii I, c\CnI 

wcI \Cars" arC iI!1ipicd fllihi1il iiisc-lcict. ;s~~n liclp~ilts, p)~ 
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III conclusion, I make two observations. First, I would argue that our irca of inquiry for
considering chalnge should be hr dcr than the firm production system that has
rcceived so much emphasis. It is socilety and the people within it that we walt to sustain 
over (tile. As important as the agricultural productiion s\'stell is t that ooal, it should 
not be CollsidertL as all elnd inI itself (oi lde-pCendcnlll oloticl aIspects thal coic together
to dClhie_ ltlliIl\ otllil hl' in its broadest sense. It makes little sens; to iImake decisions 
at the p-Oldc'timnl, cl illetihg tile qutlity of' tIhe prodluct iflhal lOthioct cilln()t be 
pIl)itabl\ mtarketed becaste of constraints illallttllcr pialr l chain. AsIth tliIclicuhulilists. %cwlust gisc'prlillar. akttlion to the totl! ood svsicnll p.productioin,
proce"sillg. andldislibutioll. l'hat is, \e \%; to collsidcr cllllmes illatll 
 tlhe totialt food
 
S\stell (illl lot just prodcllCtiol]) that Ca lllMeet tile 
 rotll illlood demand and be 
CollSist 
lt \ith sOciCtal l l'-tIll lo(d safct idi cll\ vroilnietill goals. 
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uuCulllFnCpliasli.'I/c oly lIhe cft,l side. i 
 1i
belt lil, l lvih ,I()tile lillIlll,<till'-,
lrilt! tlhebeIenfits). And thest. costs anitar lc'Ii lilt~O 
 cht.'lliCiIls, [)ut h0 C'li)StlllICI,l+,
alll sucictv 

:is;I \\hole. 

An+tIc alld ("aplllO (I t Of thle biMitits l) costs to fImeS dllt
nietiiud otlhc' fIt 
s\ slmii patilcipailt iiltid1t soc'iety. linefits o lilirS from use ol airicultullrll
 
Cl-cllicals include ilCYi1,Ct.l yiClds d recedCC plest 
 Itnlil"g,: Costs ae'C time Aldiitiollil
 
Ottla\, 1o1 Ihe'cl%-iiiciS ilid possibllc, hlirds ill
applyling theill. Similillly.,benefits lnl
 
cost, can be c uilculut.,tl for i cmchiiils or additi sar used atvarious lvc\Cls of
llt 

ihe ft)c)u clu]i iil,including irt cess, usn. e 
1iiusn lcrs. and1l f'ood rtc'lilrs. (tintilitllioil of
the. costs/eneil. if Itscon illtmill pIractices is tistnillv possible becaUSe oIftheir
 
itipac't through Ime iiiirkclplacc calculiion of cosls allid
IeC'fils for Iow-ilput
s\slCiili n' in fu\ll peraiiu is much ireI_ dilficult. 

(onsunmer beniefits Of chemullicil use \\11thin1the food sstell iincludlC i)ossibly , increascd 
qual\lit\'iMid lntiMlii ilcctscd
f f1oo Id lowr pIruiccs ,illI ~availbilitv of' perishablefoods o\Cu hlngrCl-I)iCctls. (tOlsidcm the iCiltli benefits of0i'
iVin. yeir-rouLnd supply 

nill[t ()r
oI flils alld \ctiblc,s u iil\iblc ill oifhe \ord. Were S(), use eliminated
from posthillrvest .griit halitllhli te 1.5. ;tV'ilmilit\ wouild shrink froil vear-round 
to just 05cr t\\)O mollls ( liguire ).("ots to socicty illtV intc-ludet_' coInSlmer health risks 
I'rlml
iCsiiues Oilc'os, CXj)Osn' C, of'lirill workerst o contllilllits.degridation of*
undrlCgunlld aqluiers aliidss a\vs. (uinliiicliiuitcrs of these effects is difficult since 
both market a idnoniarket evaluations areinvolved. 
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Figure 5. Availability of table grapes in United States markets with and without SO 2 
fumigation 

Month J F M A M J J A S O N D 

S02: 
Chile California 

Yes I I ---- -- I------

California 
No 

small quantities 
air-shipped 
from Chile 

SOU R('E: Kadcr (01)8). 

Further, we need to understand what policies are appropriate when social benefits do 
not exceed or equal social costs. The impacts of any regulation usually extend far 
beyond its intended purpose. And conflicting regulations currently plague the food 
industry in the United States. 

Increasingly, signals are being heard that our high-technology, energy-intensive 
agricultural system has not only lvt sustained agricultural aind food productivity, but it 
is causing troublesome environmlental problenms and exerting pressure ol tile resource 
base. These concerns have not been translated into quick action and change. 
Legislation in tie United States has been passed at the state and federal level aimed 
mainly at some of the environmental issues. Many farmners do express interest in 
changing to low-i niput practices, but so far they have not done ISO on a very widespread 
basis, for a variety of reasons - lack of knowledge. risk of decreased profits, or fixity in 
existing investnients. Farniers can't be expected to bear all tie costs when they can 
claini only a share of the perceived enivironniental benefits. 

Agricultural academic institut ions are alocating only a smail percentage of their 
budgets to sustainability or low-input research projects but this is several-fold morc 
than it was even five years ago. Biotechnology is tie current "favorite" in riany 
land-grant institutions and istaking a lion's share of the budget. The U.S. )epartment 
of Agriculture is funding a relatively small program of research and education on 
low-input sustainable agriculttre but this is infinitely niore than it has been in tie past. 
My impression is that the level of activity is similar in other countries. 
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In sumaIry, we have Considerable inteuit - evenl deep coILcern Iy soIe groups - but 
no groudswCll of l)lor't f)r abrupt actio I"change. Not do we have sLl't'icillt
information on tle farm, regional. or global illipaCt ol such a chairg2C. The current

agricultural svs',,er 
 v oldyed o\'Cr considCrabl. liele, aid With sonic "nudgig andpulling" wC can in lite till it in a diflereit Irajectory. As I)ouglas ( 1985) sta:cd earlicr 
-- as research scienists, we mui try harder to anticipate and mhinimize lhe adverse 
consequences o lpotelftial new tcchnologies arid (les4gi1,. The gCnera,;l pulblic roust
cotlinue to arliculate its concerns alid our repreieltalives inl gover'llMen t olIL rCSpold 
to therii. 
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Introduction 

The relatively short history' of international agricultural research has been 

characterized b a niumber o'slogans. catchwords, and phrases during different 

phases: rn'CII olnl, 1,r(-poor arflI('r iida, irce2itlv, the disclssions arcr'vo/l r'S( 

dominate 1w the !cri i,uj,lainbilm'. All these terms were introduced by politicians, 
administrattr,, or other so-called dccisio maker, rather than scicntists,. lhe 

catchwords have nkivalitalcs aMid disar(,antalces. ( )no advanrta-c isthat such telmlS 

draw attentionto , %\irrcnt prol cm hic'i May have bccn overlooked or ncglected, and 

are now, bci , i,en higih1 prioritv ill outnliriing agricultural policies, and formulating 

reseancich and developuierit projects. 

,CrC ,ltior, coineld approximately two decades ago, made clear that tile 

introduction of igli-vicildirg varicties of wheat and rice was not the only factor tor 

increased production of these two crops, but that a completely new agricultural 

technology with high inputs of Icrtilizer, pesticides. and water was required to bring to 

fruition tire research activities of the International Maize and Wheat iniproenient 

('enter ((NIMYT) and the Intertational Rice Research Institute (I RRI). I owever, 

during tile first ycars of the 1ree-CCt icV\lition, a st ructural change det rimrue ntal to 

resource-pcor larrtcrs, especially in India, took place. D)onor countries and donor 

agencies became aware of this probien and inisisted that special attention should be 

icn to problrliCs ofhe 'CSOlrllCe-poor farmer in (iit ili Ig and inplementing research 

projects. ILater on, far iirninsystcrils research was another attempt to analyze and 

Uderstanrd the probleris of a farrir in its broad context, and to identify research 

projects using this holistic approach. 

The ter ,111r'',r 

The disadvantage of urtilizingir catch phrases is that research managers may take an 

opportunlistic attitude only to obtain the necessary funds to match the requirements of 

the slogans. They lay design research programmes in a manner similar to the 
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couturiers in Paris or Milano who design ladies' fashion for each season according tothe taste and zeitiLTr of rich international societV. Such anl attitude is reflected bystatements in tile minutes of the report of the ('ousUltatiVC Group on InternationalAgricultural Research (C((IAR) on the 1988 Mid-Tlcrl N'leeting, wht ich sa's that toprovidC agricultural technlology k%hich could secure sustainability. "'increased flows ofassistance wold udoubtCdlV be souht Istis process tIotunder way""(C(IAR,1988). 

Ilowever. the term .vuzlajni!ai/ivis lot (lINy useful Out CsAnltial, )cfiinitions ofsustain bilitv in standard rfcrcnc books are inIdCquatC, and in the context of ourconsideraliolns arc not cry helfl)ul. ()nly in specific recent publicatiors is the problemof sustainlability dealt with more comprehensivcly with a more precise definition. 

The Bflndtlaiid rCpot (World ( 'iimis,ijo on Invironment and Dcvelopment, 1987)
explained sustainablility: 

SustaindlC devch1pnIc nt iSdchNelvopmlt that ineets the needs oft he present withoutcolprfrtomis iLg the albility of uture._, LIcratiolls to meet their own needs. 

It contains t o key conccpts: 

1.tw(dW. (in p;articular the essential needs of the world's poor) which should receive
 
overriding prioritv
 

2. tile idea tflmiitations imposed by tle state of technology and social organization
otl the environment's ability to meet present and future needs. 

TAC's ( 1987) definition is that: 

Sustainable agriculture should involve the successf'ul management of resources foragriculture to satisfy challging huIal IICeds while maintaining or enhancing the
 
quality of the envirolnmelt and conserving natural resources.
 

The Concern about Sustainability 
The responsible larner has always retuIrued to the soil what the crops removed from it,either in the l'orn of manure, inorganic fertilizers, or both. Even the resource-poorfarmer practising shifting cultivation has practised, knowingly or unknowingly, al.arming system on a sustained basis for hundreds of ycars. 

howver, during tie last decades considerable changes have taken place. Mostdeveloping countries have experienced Irapid population increase. As a result, the 
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r-ressure on the land has increased at a rate never before known. Millions of hectares 
of tropical forests have been cleared for food production, in most cases without 
consideration for ecologically sound agricultural practises after deforestation. The 

results are frightening: land degradation, erosion, silting of rivers and lakes, to name 

only a fcw. The stocking rate of animal populations has been augmented at a rate which 

in many countries exceeds the carrying capacity of the land. Shifting cultivation, which 

does not allow the soil to recover after its exploitation, is taking place at an ever
increasing rate due to land shortages. 

As a result of these calamities, economists, administrators, and scientists recall the 
theories of Robert Malthus, who at the end of the I8th century, concluded that the 

human population has a tendency to increase geometrically, whereas agricultural 
production increases in an arithmetical progression. IHlowever, this theory appears to 

be incorrect. 

Fortt nate ly, because of scientific advances and technological progress. especially in 
the biological sciences during the last two centuries, thc theorics of Malthus have been 
proved wrong, it least in Eu r pe, North Amcrica. and even other parts of the world. 

In Europe, governments are confronted with tile problem of surplus production. 

I lowever, tile present surplus protluction in Fturope or North America should by no 

nc-r.-; be taken as an indication that food production will attain siTiiilar levels in 
tropical countries. On a glbal basis, the most serious problem during tile next century 
will be to feed people without destroying o.r natural resources. In other words, to 
implement systems of sustained agriculture. It is not by chance that tile environmental 
and fOod crises have received increasing attention from international organizations, 
national governments, political parties, and society as a whole during the last few 
decades. 

As early as the 195)s. the Paley Commission in the USA expressed concern about the 

use and abuse of natural resources. )urinig the 1960s, the Club of Rome played an 
influential role iII announcing the so-called "Limits of Growth." Early in the 1970s, 

under the auspices of the United Nations, the Stockholm Conference on Human 

Environment took place, subsequently leading to the establishment of the United 
Nations Environmental Programme (UNEP). And the 1974 World Food Conference 
in Rome resulted in t1e establishment f tlie International Fund for Agricultural 
Development (IFAD). In I980), in collaboration with the International Union for the 
Conservation of Nature, the World Wildlife Fund, FAO, and UN ES(O, UNEP 
subniitted a paper entitled "The World Strategy for Conservation." FAO also 
submitted a study in 1980 under the title "Agriculture 2(00." 
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The last decades witnessed aseries of internationa l coln crences dealing with problems
ofe nvironlnt and sltstainabiliNty such is destil'tification, holnSng wite', Cngy, and
detat .jon. More recentl", in I983 tile United Nations cstablislhed , special
collulission -h propos.e)I lone-telnl environmntal sll'atlcoics for achieving sustainable
development to) the \cui 2(11( and bcvtd." The report oft he World ('oimmiission onI.n\virolinleii lll I)e. lopitteiit ( 1987), Ow, ( 'onlll Fuuie (also known ats the
IBrundlhtland RIort. amelCd aflter ilec coiinissioni president. Norwegian Prime
 
Ministlr Mis. ( ilk) I lailtC lBrUndtl'ild), ca lne otl ill 1)7.
 

()it the other hand. fr a hng time the VOrld H nk expressed only limited interest incvironnlclll IhlCtprbIlsand gaVe 1rioritto projects aimCd at increased production.
Respondlgting 1 criticism, tile \\'or! Bank iow cotnsilCrs Cll\'JrOltnClitl prohlems ahigh ipriol-ity. 

Also very late. tie (U(il AR took it oftile l iiiofllI h;m+nizillg I t1*0dat1l' lroduction 
for it r.pidly inlcia'ig population while Itlaimilling and even i prml ntturalnavi 
rcstmrccs, cspecially soil and water. By tile end of 1 a sO ciS l mllCVbCel itteeot the
"lcllInicaI I Ad%iso rv ( minittc (TA() 4o U(te IA R \as created to addrCss the

problelm ofl ,istaiiabilitv in 
 ile rscach aICti\ itics (f the Jlitcrnllational agricultural
resaCrll' ce'nt re (LAR(Cs). Il Nfilih I988. TA(U sliUhnlitted ,it r'l t Ilthis isstie.
" w rcseach tmolrlni/atioins, the Iniltellational Bomrd for Soil Research and
ManageIlnt ( IBSR.\NII ald tilel lntcrilaliOnal lrtig atiOn %iala1iCmllenutInstitLuC

IIN1I il t* \ fiially Ibe inmrlclr-puac(l ilto the ( '( IA System. 
 \Wit h this step. tlhe

1' IAR v ill .nd the nla;ation rcstitg fro ilits
philosophy of Ctncentratiing only on

vield Ili.l ,Caseotimlprtalillt c'01p aidiiC recl revo'l ut o.ti I1S, and ellbark ol a
 
new phiahse Of resea ch clti. itics.
 

Suslaimb~ilify,:
 
The lPhysictl Factors of Cfnimaite and Soils
 

Africa 

Among all the facto-s that ilfluence agricultl.r1i l production, climate and soils are themost imlportant. This is mIlost dramatic ill Africa, where time high tcilcraturCs and high
huniditiy lfUa torial Afrficd p)r-OilC ideal contiliOns 1r pc k i!d Jiscacs. This 
includes livestock di,,cacs such it' trylilosoiliiasis. which hlas a il effect oiltile \whloklc pittl mrictuic in AfriCia. An al'ea of ar0ul II)million kill-. (1t- abouthalf tile alJa Oftldct aict is affected by this disea se all thmicstic livestock,lrica. 

even slhcep and gioats, a-ct 'ci' high risk. "'heI'llilicgr itl )I livcstock intolfarming
atnd the usc of, alliiahl I'm. lhbr is virtually' iilposill in thlesC alre.'s. 
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Outside the equatorial be t lie the arid and desert regions. The Sahel region in the 

north has had its share of notorious publicity and is now fairly well known by all. What 

is less familiar is the southern arid region which includes Botswana- Zambia, and 

Mozambiql e, where a~ricultral pr oluctiin is severcly depressed in most years. 

Africa's rains are torrential and more destructive to the sWil, than the gentler rains of 

temperate zones. Water ru-1-off carrics off fertile soil, and it ploughing and planting are 

[ot carefuillV ti mcd. weeds cani depress yicils. A part icu larly despairing fcaturc is the 

Unplrcdictahility of rain ill Africa, from year to 'car as well as within seasons. From 

what we have recently witnlcscd in Africa, it appears that the less rainl an arca gets, the 

gureatcr its variability. In this respect. the drought this year in the USA has led scientists 

to assume that descrtilication of the whole planct hats already started. Ilowcvcr, we 

should he cautious ahout takilg annua! or periodic fluctuationIs as irreversihlc trels. 

lihe ,oils in Afric ar n I lCs crucial than the climate. Acid tropical soils, ()xisols and 

I Itisols \ ithI plI values, lower than 5, cover the largcest area o l'Africa. approximately 

4710 million ha, or 27' of the continent, in Central, Southern. ant West Africa. Until 

recently, most acid soils were co\crCd \with forcts,, which arc noW itncreasingly heing 

cleared to open new lands for agricultute. The Inacgcucnt of these newlv cl,:ared 
lands rcquitrcs pecial techologies to cnsure sutainCd production. I lowever, only 

limited experienie in tli respect is to :ilale (IISRANI. 1,8S). The deforestation in 

Africi is Ctimlatedlat I I million ha pCr ycar(t Nl, 19,84), antid becas these 

technologies aC either lr aiVaillC orillC not uscL, aplroirillatly ( Million hIa are 

recelCCd to LCsert-likc condition, cach ciir. 

The hcavy ratinsl in Africa leach nutrients and dcgradc the soils. The high tetilperatures 

rapidly breik down organic maller aid inhiit tnitrogen fixation by rhizobacteria. All 

these fIactdols tend to 1r1dtlc' soils that are anilnor the least fertile in the world. Wind 

CrOSioni loCs IIItCh (tuclliac in the (il'aea. 

IAlpOrs of ag'iculturaIl p+rodtlucts are the main Ioreigi ex hange earnerr for African 

coutitries, especially the least devcpe)_d. \Vith increising populatiols and decreasing 

prices for pr'nrarv cirirodi fitics. nilic pressures tothrese cint rics faceCtitIliOis cc 
overcxlloit their euiviroinienital resource hase. 

Caribbeanand Pacificislands 

As in Africa, the irain hase of"the cctotirv ol thre ('aribbean aild Pacific island 

coutitries is agricultiti'C. Aglricul tull'. iutrluding forest ry, gete rates over 7('% of the 

gross national [p'trductl Of the majority (if the African, ('aribcan, and Pacific (ACP) 

states. In the (iaribhan and Pacific islanids, agriicultiuie (includingtor sts and 
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fisheries) also provides food, fuel, and raw materials for processing, building, andother domestic uses. Now almost all tile islands are dependent on imported food,partly for historical reasons, partly because they have outgrown their resource base. 

Moreover, shilting cultivation is becming more and more difficult with the pressure ofpopulation growth. The flatter ,1,ido,tile volcanic islands are relatively fertile,whereas others such iste atoll islands of the lacific regimi,e .g., Kirihati and Tuvalh,are lucre deposits of rubble, arid sand with sonic rock. and hard pin. Soil development
is poor and agricultural potential limited. 

Ssiaillbility: 

Research ImIlicatims 
When the first international agriculttural research centres were created some 20 to 25years ago, only the need for rapid increases in prodnction wIs considered. The fathersof the C( IAR were anxious to iierease agricultual prodtction n developingcountries at aliY late. \s a result, they saw the best chances to reach this goal hyconcentrating agricultural research on crops with a high potential in regions wit h goodsoils. adequate a~ancr.d ,aworkalc infrastrututr to procre inpts such as
fertilizers and pesticides. The result,,of thhis research policy were impressive.
 

According to statistical data prepared Iwthe (ICIA R centres, cereal production is at 
present 50 million tons higher each yenr,which coTr'eSponds to tile annual consutnptionofapproxiniatelv 500{million p ople. ind this is due to tile irtroduction of high-yieldingvarieties. A rough calculation reveals thaitthese research projects can be conlsidered ashaving the highest cost-Icnefit raltis. Aswmaing an averagc price of US$ 1M) per ton.50 million tons corresponds totI IS$7.5 billion par year, whereas the total expenditureslor CI NINI YT and IRRI over the first two decades may have been 11S$ 7t00)-S0() million.
li.ven if tle additional cists tfir fertilizer. pesticides. xwater, salaries, etc., are dcducted,
the results for farmers are outstanding. If tIre secontdarv and tertiary benefits are taken

into the ecComic calctulations, the \altic is Cven lhigher.
 

Ilowever, there are ccrlainlv a nuriiher of disadvantaCes concctcd with this successstory. First, as a result of this research polic', Icss-'avoLlrcd regions have up to 11i\Vbenefited oilV to a limited degree fr,oI)n the greell revolution. This is the case for nearlvall A(T countries, which lace tre greatest ctimstraints because of poor soils and weak 
in I'rash ICt IIC. 

NiorevCer, although yiClIs have increased stihstailtiallk., Imiaintainingu the high yieldlevel is beconiing More arid more difficult, in spite of continued high inputs and thegrowi ig mamigerial skills of farmers (TAC. 19,87). As a result of tile introduction of 
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high-yielding varieties of cereals. nmonoculturc prodIuction systCis have ,,merged, very 
often replacing legume crops. Fu rt he rIorc, CxpcriClic sliMis that for tcihnical, 
infrastructural, and socioccoimi ic reasons, CCrtaihl modern igricultural ICchlologiCs 

n:ryiot be applicable to all parts of fricaiOr to all A( P countries. 

From these experiences and (bservaltions, smic gencral principles fot research 
priorities Cal be surrinlaried: 

Alflre atl('ntiflnto).ycwcial.liluatins. Ilrtntonatin ust gLiUMagriculttre tIlore 

attention to regionsNwith special Coinstraints dlie to extreel c climatilic conditions, poor 
soils, weak irl'ristruCtuic. aid higir popUllitui pressurc, which aniong other 
probletiis. leads to indiscriminate fIorcst Clearing for IooLd productioul, fllhlwCd by 
desertificatuion. 

Food'roll+!,Food crops tother than \he-at and rice which also iiprv-e thc soil should 
be gi\en highe r priority. Ilnprtoed Culltivars of1CaSSava;, Co peas, ald ptlrtOCs arc 

alad\ ivaildhle, but icCd Io be introduccd inore %widlytlhirtigh natiolnal agricultural 
research Systeis (NA RS . Rcscarch oin other crops tlhit ilmprlve tile soil is being 
couLductcd, bul ihesc activiies should be intiisified. RCsC-ch OInthCr traditional 
crops should a1lis be ptlrstiictl. 

Soils re.vearch. icSarc'h oi Soil colIscrA a\tiniil, al;iit aic., alid iid prov.d soil fertility 
has to be strengthCned, C\ ell tl tire cost ofcrop rCscarch. The dCcopmntCI o)f 
appropriate ailitlillto IC kF ~ s0oftwappt~pi',tcagriculltiral techinohigics i be used after folrest clearing is tfll. ihs 

prihlrity, arid Iul-usc pltcrns IOr igiotoresir ha\ o be de eloped. 
tilie higheCst 

FI'rtiliz'rs.()ptiminal uili/im; l d fmantrcs aind inoritaic fertilizers is of great 
significance bth for+s'ustainable nricutur~ l s\'lnis a, well Is Ior rCtning tlhe nC-dso' 
small I'armters and rtgims %itlh special colsltraints. 

ir'poInylmn niila. iA r'search.Rcscarch oi this livestock disease is required for 
surstainriable agricurltur;il prOtiuctiiln svstenrs. espccially to initrodtuce arniial traction ill 

Specific regions of Africa. 

Walerus. ()ptiial \ater utiliiatiol for both irrigated and raiinfed agriculture is Ml 
itnpirtiant facltor for sustainable agriculturC, aid nCls I higher priority frion both 
IAR('s anid NARS. 

llre'dingjor resislance. In vitew of' the dalrig: tin tile llvirlolnnl caused by 
pesticides. as well as their high cost, breeding fnr icsist anIC shinuld be given morc 
attentiotn, CvCn to tile deLtrinti of yield. ('oniSC',itioi of plant ari aniniala genetic 
rtesurces is funidalnetilal for Sustained igricultlural prtlductioln. 
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On-fi rm research. Socc~0C oomic and on -fa mi1resca rcf of fa nnlingr sicnlls or
 
IecC inllgl"1jc~specially for A(T
eI 'I' oIItriCS. is fC(qnirfor gnY~IdiCS o0IaUin;hIiItx. 

Somec of thrcsc r-cscarcli IIoriic's Ili;\ c b)CCII dealt \it i ifc lCA( ~prolrsac
priorilic" ( VA~( "IIl)3 ). ( lci Si1i1101,i1d 'PCCttl1sidcl-cd III a lie.\%CotexfCt as l resuilt of the 

Sust:~inability: Organizational Aspects for Recseairch 

.\pJprtllIla.'i 2:> \CIiN lt' \0ILII ithe ilIi iA\i( \o,;l fouindedt~. 11 \\it" aNssullild~ that 
l'cst.'aici ccillrIC' tilLL'III r;tiiIt I21 t\I I CLtps i,\ttIltd ;IcilmC\ L' -,oodI mtsilis III short1 tunle 

itc IL~ \Jt -clt] ii I Iit.' 

iW IL.IIIt[ I I l'I I Ichl Ich .11I iL t\ jIf, t . 1(II 1 LI'. [i t1ft4lt oll\ ,I)dtLi IC ll OI ilS 

ARiui tfIIII 1,tt \ ()Ifdolcilc: ]ll. -5 I L.M( \ Imtll IrtmtcllIics it lt (II itiCtCIIor'0 

IItc I~ \ C tI tII( llliMl1, 11ll( IiC1L IlLt\ikI IC l I \t IPltljjlSC 
It 1) ttiiiI. I-tI nIje aIdIn-

SIMItIfI I[L I I dulC it i I' ~ \\III ItIlt.'k d\ WtlCiiI hit1. 1 C I lohIL- If.ni abch butflIt I"st.Ill 
to111C III~f Cil C IMlI~e oI neil veitHII* llA\Ck IttI Cdt. IIII. foliiiV I iotii t roaC ct ofr 

Io II(I'l)111CLiictcijc IIm1Il it i ritlA:r a1 ic iiespcr hc , 

sonictILne_tIllfoms ot to. a II, 1Mf.Clil fio tllt Htma ill ARlstoi~NAlie a h 
"Im~idIiiidat IsI" tIlCC0lie od ofI uLIterIl (lucllcoifnsto.d.lipt is. niaiu forf 

spCC aI \ llcIn fll S ld lI~cI\0I'44' 



tlhe\'will destro' 

their long-term basis for survival. Politicians. admilistrators, and scientists should be 

careful not to blanc the re,source-potr Imier for this attidlt iod refrain front being 

arrogant. ( )ne r'otire analysI reeiritlN cited in a professiomal nmeazine said that -ill 

India a great deal of paitnstaking and paticnt \\mk v\ill h;i\ c to he done to wipc out the 

backlol- of, iuoarttce. incrtia and cloplalencv.'" It is not fie ignoranc ofthflie 

survival will not and cannot care.about lorne-ternl SuStainabilitv iI' even 

farmers. 
it is llot the farliers \vho are to0 be hliInCd, bnt society as a \\ holC, if a11riculturll 

pl_0duCtitl is C;riied out, lot oil a susst;lirale basis but by mtliling or ,tirbboll 
(plundcillu ). 

lt'rilning 

s\'slil ,till lislainlc b'asis. In rsCpcCt, h1 ever, it is ,. e1\ 
Agricultural policy list plro\ ideC a I int. \tlk that allow, f iricits to exercise 

a ihi, casy for those who 

don't ttakc the dec it,,lodra up a long list of ,.hat vill be rcquitCd to enIsurC 

sustainable"al-rictiltir~il (lc\ cloplulint 

The "A papcr on sl-taln;tlilitx discu,sses ,)cioCeoitotlic and legl dctCrnillants. It 

that e o, 

pricing policics or hmllth\po Itand impolrt Colltlllo.itics. thec need to dc. clop the 

Icess,,irV iilfastrttctllie to tovercilll cotlistlailis ill tile dCli\ cr of1illptltS to lail'tS, 

traishltatitimt otfctutintiditic" tos iarkIt. the prm ision Ilo Ikctiug facilities, credit, 

xtellsiotll. education. and cr.';llr. IClUa!c staffing,otsuch iIstitutiotIs. 

,LuggCN-.est tation;al and Iocal 11ttintlt, eiC ahigher piiotitv to ;oiticlturc, 

inm.'udie. ad,.' 

[1urthrtlre. teluriial rihtdts shmld he delerlined il such a \v;v as to sustail 

agricultur. es,,peciall in tlcotln, \Mhere \ ltmn ha\ c (oright to (m I laud vet do most 
of thetfarm \ork. It is espe.'ai' lv iliprtaul to note that Cte FA( , paper cilphasi/cs the 

nleessitv of Ilavs aid Ietilalios to Cotntrol tile use of Iand. loplotLdt forests adl 

ranlgelatls frtl ildiscritliiate c\lloitatiotl. and to coliltrol the Use of Walte'r Ws tiCCS 

Ior irrigatiotl andI other purposCs. This list Could be etClCtendcd to 'Ot C\cit lloltC ;ilcas 

of Concern. 

tand .pulua
I lowcvcr, it \\ulhld be C\Ipelsi\ e to licC'. all these rC.llitnCtutS. 1turl -law.s 
and regUlatiois Would have to be iltrtOduccd in polr Afiicaln colunlrie,s and in the stmll 

island cluntries of* tile ( 'arihbcan and Pacific. We kno, froim political discussions iil 

Europe and North America lio\,, difficult it is to pro\ idlCfund's for etl\ ir nilCltal 

a,'ivitics, CvCll inthese rich countrties. 

This illaV lead to tile colclusioti that uSI-taillCd altiCuiturc intie dec,.hpiing CnlltriCs 

may not be alchieval:l and, as a result. decisiotn takers mtay close their cvC to these 

problenms. Such a pessiliistic outlook maV CVCni be IMscd Ilthc notrtnal titte 110it 

for politicians of 1ll to 12 \'ears, v itah al axinlul ot 211 years. I lo cvcr. to speak of 
sustaiuned agricultnrerequircs tIaiV iore hlg-lrnl colsideratio ns. \'hat cal be done 
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under these conditions? First of all, decision makers have to realize that sustainabilityis essential to the Survival not only of people hut of whole couintries. Their inhabitants are thIi reatened if lrevCntivC Measures are not adopted. FtuthCrnrorC, it has to beunderstood that these are prohlcms to he solved on national, as well as on regional and 
intcrnatiorml levels. 

In order to achieve sustailability, priorities have to he set for national laws and
regulatims, as well as in agreements, 
or ecn treaties, drawn up for regional andintcrnational coop-ration. Therc are a nu1mber o)f activities that can be launchedWithout sC'iouts budgC inplications, but other activitics require a reallocation of fundsfrom less important projects to prtmgramncI s oflsustained agr'icullturC. In donor-flunded programmes, sustainabilit v should be given lie highest prioritv. I)eveloping countriesshould he assisted. especially in arcas. sulch as conservation of plant and animal geneticresources, that serve the international conirrt-itV as a whole. 

In this respect. the I.toni (olnVttion andIllaV ba model for less-devClolCd coltrie +Cs
donors alike on hoxw to accelerate hoth fld 
 production and sustainahility. 

)issemination of' Scieitific and lechnicral Inlormation for Sustainability 
The literature on envi-onmenlltal problems isgrowing, and isconsequently moredificult to digest. Ilo\ ever, the hulk of this litcrature is on soil erosion, land
degradation, indiscriminiatC lorcst clcaring, arid overuse 
 )f pcsticidels and fertilizer, all
of' which pro\ ide important evidCncC ()I' the dCtructionl of latural s-,oUlr.ces.
 

I lowever. finding ally practical scientific or technical information on achievilt,implementing, or practising sustainCd agriculturU under diffCrent climatic and soilconditions is very difTicuht, even in I' uropc and North America. In Africa and other 
parts of the dCvCloping world, scientific and technical inftormation ol sustainable
 
agricullturC appears to he virtually nonexistent.
 

The reasons areC\ icxdent. First, until recently, research ott sustainahilitv. especially fortropical Coutlriet.s,, Was lot a high priority. (nlv plant genetic resou ices or hreeding forresistance received attention. (onsC(lucnrlv. research rCsults on sustained agricultureare nieagre. Furthermtore., Scientists and experts working on problems of sustainedagriclhturC in rMost Cases do 1101 haVe tie tu-i olr'intrst 1to descrihC the metho0dology,analysis, and evaluation o" trials and experiments. Others who ma' he interested do 
not have the icaus. 

Normall', it is vcry difficult for young scientists to find magazines and joturnals that will
publish their articles, and tile fact that there are very few scientificjournals in Africa 
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and other parts of the dcveloping world only serves to make it more difticult. As a 
r'Csult, scientil'ic and tcChinical ifornIMtion M sLuUstlih agriulltrC is not widelh 
disseminated and gets lost over the y'ars because it is lot properly documented Or 
lublishld. It is difficult to estillatc how iIch rCseialch isrICeaCtel hecalsC it has inCver 
ben writtcn up-and disseminatedI r.. iat Luaitilv ft so-called greyMoovert 
literature is ,\ ailable in manly lLencies, but even. this is not dissCminated. Fo)r a nlumberu 
of reasons. this literature has not IbCCit itblhIIShd. blut the intor1ilttoi it cOtMTns could 
he ivaLthale to scientists. pln,.e'rs, an11d s inte.rested ilotllce the field. Someimes, it 
would be sufficielnt to mere._'ly lullicate ari diSSeinlirtt this inltouattion in its original 
'orm1l. ,nIl IpoSSibl translatc It. In other ca s., revision antd cotmipilationi ofalitmlcr of 
related texts would beIuseful. 

()ne exarple ofI howv, ,.Irte+', literatture cnt be milde tvailaleh. Ito sutainel.d algricultlre is 
the . lti.s mt' . 1gnI,/,t'nIl oIc',liatl ,of 'hll ( ,IIrIIrt published I'( "IA 
(TChrli+ial (ente' t Ariculttral and Rural ('t r tritu) and IIl\'V (the French 
InstiLutC I ropic \,e.t in;t" N ldicine). Thi, atla',s ilultd'.",tattri, ;l i fornllitiOr. 
resCal'ch lts, and ther iifominitio il li~ estock dlopmet includin1. b-otanliCalI 

l I 'e. t oI',. hih stcollectedoverstudisCs,traIunlilrare. rlinLer; r til itsma -lar,p eft 

aiputitd I t I i',. It i WAh . Thi, tlh 'nirtL ,'i'gis pltkin rS.
' irst1ittiT 
scientistl, nIkothe.r e.'xipe rts, -uitrtial techniall iiformaltioM,,scinliich;lid on 
sustianthI i,,ricunhti.ic in thtse coltuttric. It isal espciai;ly \h,. able contribution to 
tIle fiel bcasIe',, thn.CL comries have bee,+n expe\'riencing stuc se.'\'t'.c problems with 
desertificaiti ol. 

Apart Iroml the 1..iatarat lon ofIful scentific and technical itori tion, its 
,ailability i, allother sCriosl priblL in A( P coutries. ( iovellilltuents and other 

iln',tit utions h;ve only limited Iunds to purchase professional iIlicatinWTS. ('ortrarv to 
the situ;ation in I opT nmnd Aiucric. Leveloping countries are rlot cortf'routedO e North 
wvith the prblln flIh)I'kttot nnaL,lhu riasing pt.ssit ml literaltue. but of how to 

tait1n it inl the first place. 

In this respect. the pro', ii of, iO tip(.f ltepuihise of"pfo,"Sionl literature. thec , 
sutly)l'oflbook,, aLd 'sulscrilptions to prnofLssioitrll Ini;l/iles. atd the dclivery of 

,hardwire aid,mlicrofiche to relevant iistitutiotis in de\ elopin,.g countrie will give 
decision maker-, experts. ard prodttccrs access, to cientifi+"c arnd tcclimicaI inlfrm'lation 
ol Slstlinlic auricultturC. ()etio- idl-;nnsw;l r ervice,, such is the one malintained 
1 ('A Itm A'l countries, at also usflul. 

At preseit, totgcther wiwith the (( i A Secrctr iat. ( 'l Itnti'riitioinanl, tine I S. 
National A,,gricuiltunral ibratv. the Rockt'.feller I-unMiLdaior., tlte Royal' i Cp ,l 
Institute. IIINI ( Furope), trld a,numler of other donts,. (IA is wtorking on a llew 
technology fot scientific and teclical ilrfotiation that will have great impli.ications for 
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sustainable agricultur, in AT COtintrie_,s. This ('I)-ROI technolo.v (coripact
disc/re.ad-onlv ilenlol) 
 would estallish a larer.it111d(,r (fode.'cent ralized data hanks ind(eVlopm cotilntlics. thik apears to be fable for dc\i. A 'ii countIs,ince thercost and maintenance rcqiicilleilts for ilie s-\Steil arc Icasoillablc. and it Call be used1)\scientists who haveu [lot had special trainile i (ocLImellatiollaid data pr-oc ssing.
( FA is preparinit project lo snpplv thle sySteml alonge \' ith relevant training~ to A\CP 
countliries. 

The LoI Convention: 
Agricultural Coo)eration al(I Sustainability 

Il'h FEC and A(T states siened ht Io '
Convention to promote cooperation onlecolltnlic, social, aintd cultural (dvCloiMIen iiiAt "I'cotiritrieS, and to consOlidate anddiversify their relations in a spiritlOfSolidarity and iitittal inltCrest. 

lhe A(' cties aea ao a,.ie(l roup with dItientI cliriatIes anul const! tintIs on
a1iCnltur._' aiid food po'IIductiol. lhe Contiincit of' ,\friCa isdlI 
 irvolv.d inscarchlingh for ways to Coballllt dinluht and dCrtificatioll ilthe Slhel and SothLe'll

rcwouNi,, and to find alctlnatives to deforestation i the tropical aieas. 'he 
 island statesof the (arillbhai irid [lie Pacific are concerned wit llIhe rInagenielit (if acid soils and
also with the -rIadia l dis lpalrance of their tropical fol-ts. 

(oIcenCLed h the alarrnuir epotsl IfI(iti'lihtand desertification in the Sahel and

otther t of,s Af
, ,Ica rile at tile ',dic titlie acknowle ing that food(l andagfrictuia r duction wtec lagg ing bhinld population growth, the l.olrn Convention
adNanced ;r~iculal oo )_rltioll to thle frefront o ts 
 several Titles (il-opration.
Anioig the tariouS obiclj, cs orf air icnlttral cooperation, it Stated thalt alricultural
research Shoull be tailored to the national andlihman environmient (oI the countriesand the legion. It called for irrpro, ed falrrnig lietliols while cninservin soil fertility.
ard bellr integration ollarahblo lard and livestock fiarmng. 

The first part of t (oilh 
 cltion. entitled'"(icricral Provisions of AC 'l-IT('C'ooperatini," rectini/cs that agricultural productlion, including forstry and
f'isheries. occul-ies a cltciall pOsition III the economies of tIe maljoritv of iT states. 

l)roulht and dcsrtiheation control becaine a Special chapter in the Third l
(onivention signel iii l)ecciber 198,54. 

lom 
The text oftlhe Convention r.ads: 

lhe ATl States andtIre (oniniunity rcco)iii/. that the physical, ccollolic and 
political existence (i Certail A 'ISttes l.threate ed 1Y er deriC droghtl'L andgrOWinvI desCrtIihCtio which dCsroy\+all cflbrt,, ttdevelopment, il particular thoseaimed at achlieviing tire pririty objctive oI sell-sulfici.enc arnd food security. (Art.
34.1) 
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The AC3-FEC Joint Assembly, also concerned about issues of devClopnlCt of 

sustalinable agricul tu;i', set up a working party to examinC rural dCvclopmenl and 

environmental problems i1;ACPIstates. From the recent trend of events concerning 

environmental dCgradalion, it is almost certain that tihe next A('P--F(EC Convention 

Will stress agricultural and rural development based on sustainabililty. 

Conclusion 

The dcvClolmlCnt of sustai nability in agricul ture is essential for two reasons: 

I.to allow the necessary incriease of food productlion to fCCd a rapidly growing 

populalion,
 

2. to protect and deveop the productive potential of'soils, water. and genetic 
I'CS,(]II'CC..
 

Research for such harimonious development should be aln on-going procss and must 

be location-specific. NARS have to play a more1lC central Fole in such a vCnltlre. 

Networking of research aM the dissCmination of its findings through scientific and 

technical ilformalion arc becoming more and more important in the development of 

sustaialeh agricult [I systcmS. Tile I.oi,,' Co'tvcation. ill its chalMtr on agricultlu'al 

cooperation, shows cIICCIII r hencouraging prtcCliOn 0I' the natural 

environment. The Tlchnicail Centre for Agriculturld and Rural ('oopCration, 

eslablishCd under the same chapter, is Iespoiisilc Ifr collccling and disseminating 

appropriate inl'ormation to support this objctive 
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Session III 
Summary 

Sustainability of Agricultural Production
 
Environments
 

Introduction 

Definitions 

Both plenary speakers began their presentations with a brief review of the definitions 
and usages of'sustainability. Carter observed that "sustainability as a concept has 
intellectual and emotional roots from different disciplines where it is used in a variety 
of contexts," and this has give n rise to sonc confusion. Nevertheless the speakers 
found some definitions useful. 

The BrundlaIldt RCeport Oni I.nvi ron mcIt and I)CvClopnint (Our Common Future) 
dcilned sustaillahle development as "development that meets the needs of the present 
without cormprofmising the ability (tf future genCratios meet their own needs.'"Ito 

As applied to agriculture, tile 'G IA RIAC rCpOrt described sIstainahlc agricultUre as 
one wh icl "involves tile successful maniiagement of resources for agricultutire to satisfy 
changingThumaT needs while inaintaining or eniiancing the ciur,litv of the environment 
and Coiserving natural IrCsollurCes." 

These definitions captur tire CSSiice o t' lie Issue inl nu tshcll: the dual resCponsibility 
to satisfy hunan needs and to maintain the environment, now and for the future. 

Carte~r noted tile sCVeral diiCnsions of agricultiiral sustainability stressed by different 
autholrs, ani supplied the list CenunCratdt by I larwood: 

" sustai nahility over timhe and generations; 

" social sustai rability of rural conimunitics; 

" ConmIllic sustainability; 

• Hlli1ntenance of genetic resources; 

" Minimization of env'ironmental pollution; 
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- lowered use of inudust rial iiiputs (denilaiid oni lossil energy). 

Atter describing vcrrn Itricult0reand the impressive gainsthat have heen achivcd wiWith this tyvpc of agricul hire. ('arter raised several concerns
which providc the impeu, to clhangC tile current system, as well as the ilpcdiments toCllaneerg'. I ICdiSclssed Solono t nluttItlilhat hlave received the most attention. such
ais litcgrated pest uranaccint, use o1' pest-resistant varieties, hl)).oved tillage

practicCs. use of nillatrir., legumes. ind otlher clcnliCal 'rtilizer 
 substitutCs. Carter
concluded hL pointi2 oUt that OItir inlnuirv iinto ,,ustainalbiltv sllold go beyond the
i'.lrll pi tuctiii unit 1t the wllolc oflsOciety. and thatl tihe analysis of alternlatives

should bC , jCwed lroin a elift/cHst lranlltrk nt Oirv to IrdttucCrS,. blt also to 
e0orIrIIII",s and the Cne'ral public. 

The Loie Co v'enlion and agriculturalsu.tais i . ilit.v 

The ciiti-ihutiitrnl Ioi one Of the co-sponsors. tile lelnical (Centre or Agricultural
and Rural ( 'ooclration ill Agriculturc. r',ol Cd artound the Concern of, the Africa.
Carilbbcan. aild Pacilic memhr-statcs of the FIIC-A(P I.onj ('llVCelltioll Ir
 
;ngriCtlltura itl MiMt 
 ,1lie special irOhlciiis they facC, nlld theCefI-Is ncceos";ry It ,i',t Il]nc' Frcit/ ;ill N;nrain stresed Iot' the IolrCon llVention 
nev i modehl fM hoth I. )( , arild doinr"On hom pl-, Icl , of accelcraling higher

I0od protltLctiorl (M tile onC hlid aid suntnairilit' 
oil the Oilther hlitl CaIic dealt
with." aid rcounitedl ( IA's coltriltttionl to this objcCtivC hy way otf dissemination of
scientific and teclrniicanl inifor ilatioron suIstiinabilit v. 

TrCitz and Narain also dealt with both diC, clopmCit aid research policy iirplications of
sustainabll+iliy ;,, far ;I, the \( cuIltries, \wlure colncelned and Iheir significallce to the
wor'k of hli IA ( ', rid tire donors wkn,I re dIt ca'
tiitted to ISSistilig these COtlntrics. 

(;rotup )iscussions 

Clarification oJ'concept qJ'susainable agriculture 

Two working roUps SnIIIlrt to clarify ('artCr's USe of hIw-input agriculturc as a
synonvlr ngrienltire..SustainiaihilitIsustinable as a concept for one working group
rileant "'incrasirig productivity while nlirairitining or iIpioving tire ntur, 
 ,urcebase,"which "hv necessity isa dnavr lic prOcess."The tierwlrking group co:tended
 
that ''since 
 lrnnnld incvitably Cxparnils through time., Consideratior of sustainahility as 
it go.ll IlUSth hi llanceL w\ith prndutl YtvyobjectivLes. Stitstainabhilty threfl'ore should
 
not anlld riced rot IlL 
 cssitil lbhe equated with atlOw-input type of' agricultu.C." 

The origin Of tile tcrinirnlulogy was traced hy tile first working grlump to the "substantial
'ood surpluses which currently exist iil de'veL;Iped contries and which have forced 
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these countries to consider alternative patterns of land use or to reduce levels of 
investment in agriculture." The members of the group rgued that "lwhile this may be 
appropriate for high-input systems in developed countries, it may not be appropriate 
for low-input systeis ill (Ieveloping CotLIt ries." 

For many devcloping countrics whose agriculture is still struggi:ng to modernize, tile 
NARS leaders present \xanted to make sure that the public concern for tile 
Cnvirolient loes 11ot o\'erwhcl nxvhat t hey perceive as an equally compel lin g need to 
modernize their agriculturc throulgh additional externll inpuLts. This concern was not 
Ilost on Carter, who. even as he used susta iMnbili tY iltcrchangeably withI low-input 
svsteI1Is, expressed that "illpr'cesent farnillig areIs using low-inipu t practices tIhat have 
evolved over generations, tlie pressure to boost food prIoductivit via Gireen 
RCvolutiol techniques and turill profit IeanUs a shift towarl the chemically intensive 
practices of tile developed vorld." 

The second working group proposed th llIIdealing With sustainability iii agrictulture, 
onc should c0iisidCr two brol agricultural prlctiIlI sy'stCms: high-iliput and 
low-input, 

Iligh-input systems.These svstems are ni"'1rzinlv associated with inherently highly 
productivc ci irolii its wliere the excessive application of pesticides and fertilizers 
ald ulnSOUIId IgroTIOliliC practicCs can and havc led to alverse environiental 
consequenices. In tliese )rOduct ioi s'stems 1ciiiphasis will have to be on trying tothlie 
laintain high prodtuctiOli levels while nioderating and/or controlling environmental 

degradation. The working group strCssCd that increased prli\'vity from the 
iiaturallv fertile pIot nlt ioMarcas cii le almeals to relieve iC pressure oil less 
pro)dLctive. nilarginal,. anid usually very fragile cn\iromnaents. 

Low-inpul .s'Stem.s. Thlese eductioni)rc systems depend largely on resources occurring 
in those Cl\'irolimeliits or those which alrC ax'ai lable to tile fan11 ug comtmiu nities. They 
are less dependent on external iIlnputs. The working g'OLp further noted that there is 
increasinhg, though as vet limited, kntowl, dge anMd practice which demonstrates that 
inherently less fertile and margin al envilronien ts can be managed more responsibly.-

Predisposingconditionsthat lead to degradation of the en vironment 

This section was COltri buted by one working group which correctly recognized a set of 
concerns expressed by all working groups as cuIses or predisposing coiiditions which 
lead to degradation of tile Cnvi roiimelt. These saiC factors were cited elsewhere by 
the otlher working groups but illslightly different contexts. The fifth phicilomenon was 
emphasized by both plenary speakers. 
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Five major causes or predisposing conditions can be identified as leading to widespread
degradation of the environment: 

" Increasing population pressure forces the cultivation of land not ecologically
 
suited tmr food production.
 

" Poverty forces largo: segiments of the population to eke out a living on marginal
 
and fragile environnie lts.
 

" Domestic encergy shortages lead to excessive clearing of forests for fuelwood. 

" Land telure and social arrangements are not conducive to responsible stewardship
of the envirolllllnelt. 

" The rush tow:~irds modernization, made possible by advances in science and 
te1ec:ogy and the availability of cheap Iossil fuel, has led to excessive
 
use oi fertiIizers. pesticides, and other chemicals, and to the loss of
 
genedc varhbilitv associated with 
 nocul ture and widespread adoption

of genetic: l holliozygous high-yielding varieties.
 

Dcgradatiol of tie cnvironmnl occurs even with low population growth and affluence 
but obviously cnvirolmlCntal problemis are aggravated by high population growth and 
poverty. And they are mutually reinforcing in their negative impact on tile
 
envirnonillnt.
 

Land tenurC aMd social arrangenents stand for the w'eb of social, economic, and 
political interactions which make sustainabihity so intractable. The complexity and
human conflict pervasive in any consideration of sustainability derive from the 
differential costs and benefits of human activities. Thus, practices that appear justified
individually in a private sense have a way of tiltimately combining into a trend which is
in conflict with the broader, longer-term interests of society. Much of the problem, and 
therefore, solution, lies in tie extent to which thiese ottentines conflicting interests can 
be reconciled. 

Physical manifestations of en vironmental degradation 

Thrce sets of concerns expressed by all working groups related to the physical 
manifestations of environimental degradation: 

" soil and water losses; 

" pollution. 
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• loss of genetic resources. 

Land degradation, desertification, salinization, and other similar terms apply to 
conditions where there has been substantial and often almost irreversible loss of soil 
and water resources. Many consider soil erosion by far the more severe and urgent 
probleni. 

Pollution of the environment was described in terms of the residues from pesticides, 
fertilizers, and other chemicals used in agriculture which filli ttheir way into 
underground water. the food Ch1iai, i and the agrictltural produce Which people 
consulmc directly. It Wts pointed out that Misuse of inputs often results from ignorance, 
inadequate regulations for input use and enforcement, and inappropriate pricing 
policies. The exports to the dcveloping countries of chemicals ban ned in the industrial 
countries were also dCplored. 

Moreover, there was somc Concern expressed over the safety of the farmers and 
workers who apply [he pesticides. As (arter noted in the plenary, the danger these 
chemicals pose to farm workers is more acUIte and iliedia te . Surprisingly there was 
1o discussion of farlll nlitllire andl(other wastes which is of great concern in developed 
countries anid around major urban centers in many developing countries. 

The developmien t a1nd widespread use of high-yielding varieties and livestock breeds, 
and the tendency t s ulonocUlttire associated With MOer11 agricuItunrc, lead to a 
potentially risky narrowing oftlieir geunctic bases. The violent swings of insect pests and 
diseases associated witl tie widespread adtoption oif I IYV are manifestations of this 
increased vil nrahi litv. The loss of genctic csources and variability is considered a 
serious threat to the hong-,,'rm sustainability of agriculture itself. 

Development Policy Actions 

The development policy actions generated by the working groups may be organized in 
a number of alternative, equnally plausible ways. One such array is 

* population and poverty

* land tenu!re and social arrangements; 

* envi roimental conservation aiild ilian:enent 

• public health and safety: 

* genetic resource conservation: 
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" promotion of environmentally benign technologies; 

" developmentand reorientation of rcsearch capacity in NARS towards sustainability; 

" infornation, education, and political will and conmmitment. 

Population andpo vert , as generic issues 

The impact of population and poverty on sustainability in agriculture was recognized
by all working groups, but these discussions were yen'brief. One working group

suggested the IanagenIenit of dclland as anl obvious but necessarilv easy remedial
 
measure. 
Population control and changes in cor1:.urption habits and lifestyles would 
reduce dCrlld. 

Land tenure attd social arrangements 

One working group assecrtd that rcsponsible stewardship of the land and the
environment isoften associated with ownership or traditional attachment to the land
by coMntiit\, residents. Regardless of how true this may be in differcnt societies and 
specific country sitIa t i s, the prilnciplC is that govCrnments must recognize the social,economic, and political conplexities that gcern the use ot natural resources, and must
therefore be prcparcd to adopt policies that proilote tie kind of behavior and
production practices condLtucivC to the conservation and proper use of the environnient. 
Such policies will certainly inclhude policies on private owncrship of the land and 
tenurial management of' lands in the public domain. 

Environmental conservation and management 

The proper use lld co1nsCrvation of* natural resources would require various
development strategies and actions. Thc,.e were contributed during the discussions: 

" establish menit of monitoring arid early-warning systems, both national and 
trarisnational, 

• land classification arid appropriate zoning rcgulations,
 

" rehabilitation and conservation of l'orests, watersheds, rmangroves, grasslands,

bodies of water, and other fragilc cnvironmcnts; 

" relorestation, including luclwood production and agrof'orcsiry: 

" land devclopment such as terracing, irrigation, and drainage (especially to deal 
with salinity): 
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" outmigration and resettlement from fragile environments: 

" provision of incentives to long-term private investments in proper resource use -,nd 

development. 

Public health and safely regulations 

One working group suggested -stricter punblic health and sat'ety regulation and 

monitoring" on the use and release into the environment of farm chemicals and 

pCsticidCS. T he mon itori nil should IdCtite tile MoVCinent of these toxic chcm11icals not 

only in farm pro(duce but also in gr-tldwatCr and in animal le along the food chain, as 

well a, their immediate impact on larm wvorker,, themselves. 

Genetic resource colnservalion 

Part of genetic rcsourccs arc collected and maintained in genchanks, while others are 

kept in silt in iiatoal ICCC. CHern( o% uClntS IlList be ready to commit their fair share 
of resources in the global el tort to p)rC'Cr\e anMid rin1illtain our heritage ot genetic 
rCO!lI ['CC , . 

Promotion ofecologically benign technologies 

In the lIciarV. (at' discusCd t Inlttber_'lof practices urndter the rubric of tow-input 

f'ariln ss\tem1ls \ tiCh Mre dCCmeCd innoltiCuotis or not is halrmful to the elvirolnmCnt is 

other curriit ratiiceS. 

These techlotlolies inclhu e intCgrl-' cI Ct nmanagcmeint, niltiplc cropping, 

In:ititiriiig, Ise of pest,-resistt \;irictics. /Cro tillage. etc. As the adopttion of these 

technologis' is inlhuiccd by their a ailabilitv and price, go\e rine nts Illuist adopt 

policies that promote tihe Adoption of ccologically benign teclinologics. and 

convcIrselh . theyiii List adopt polkicies that will penIalic or discriminate against 
technologic, that contributC to tile dCradatioi o the Cn 'ronnIlent. [or xamnple, 

excessive levels of certain veryitai!lerlit, pesticides are tnscdIbcause their availability 

is not regulated, and hcCause the\ are imrportd very cheaply. 

group reiterated these new and
 

dilterent protduction practice, %% 

Mloreover. one - 01orki0.g 'il'cIreslCculat io taM 

ill probably reilire different back-up institutions or 

service inlustries. Policies to prml1oc the estahlsli,mClt of such support systems need 

to be established. 
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Developmentand reorienlation of NARS research capaciy to wards
sustainabilio 

o
 
This policy action ICquircment \\as as MiiliCd illthc working group discussions.Speaking of his expcricnccs in the I .S., (arter noted that agricultural academicinstitutions arc alhoating only a small pclccntagc of thei budgcts to sustainabilit, orlow-input iccarch incts. Il LI.S. I)cpartcnit of Agriculturc is funding a

rclatticlv small program of rc',Carch and cducation On IlM-iput sustaihahlc
agriculttire. I howc cirin NOth cases thc currut support lecl isscvcra-ltkhld more than 
prcx'Ls levels. I sliiprcssion that the Icvel of acti ity issimilar in othercountrics was 
not challnrgcd by an\ of the ,orkingt grtoups. 

Injorimalion,education, andpolitical will and commitment 

There as c ncnssOnlh ,cncr-aI lack ol a\arcncss and tundcrstuandihlg y thC public
fc.lvilrolillclrital issucs in dc\ clopillg Countrics. *Accordin to (n working gro up,"this lack of ax\arcncss is pci. asic and should thcrctrc c addrcssed as part of thccurriculum firtol primary t0 tciir cvalnati, Norc0,cr this Must he SUppllCntCd

1y parallel clhorts in on-torinal cducation. i.c.. thryouh extcnsion. This campaign
for public amdrCiits, and rlnI'sliilhie shotld includtIlte political Icadcrs as "ll tobuild a national Conscisus and Counritnllrillt for sustaiirabiltv and [lhcr.enhancement ofthe clln\ nlrucnl.In lacl outI \woking group hscrVcd that tlhc lack Of awarcncss ofcll\ ronnicallallproblclms applics cvcn amon- scicntists and rcscarclcrs thensclvcs. 

The sam igkingrimpsomm urged We mulatitu o a -'Srategic Plan for tcelinvinrnnmcmt' t(,vtring loth niatiial and rcuioial levels. 

Research Policy Actions 

The prioritics for resca rch Iisted b the \trki hg grotup discussions fall into four broad 
rcscarch areas: 

• social science: 

" resou rce ma~nlagcmnt 

gcnctic rcsourccs: 

• public hcaIthi and safet1. 
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Social science research 

The social, economic, and political underpinnings of land ownership and use were 
recognized by all working groups as a very high-priority research concern in order to 
provide a more rational basis for policy. Research on the impact of land tenuire on 
sustainable agricultural practices, tile estimation of private and social costs and 
benefits, and the macro consequences ol altcrnative low-input systens need to be 
undertaken to UdeCrst Inld the prohlins better. 

Resource management research 

By far this broId arca received (lie most attention from the working groups. The 
researchable topics ncutioned by tihe morking groulps included: 

" chlraIctCrizaiiOil and Inapping of agroccological zones: 

" soil erosion studies anld utilization of iarginal huLads: 

• salinity and Witer quality siudiCs: 

" irrigatioli, drainage. and efficient water use; 

" integrated pst mnanagement; the farming systems research; 

" watershed mniagement: 

" agroforestry': 

" renewVablc energy sources and energy flows in agricuItire. 

These topics are ulSl.|lv inIcltLdcd in the research portl'olios oft most developing 
countries. I lowever compared \with anoihcr broad research category, commodity 
research. allocatiOns to resoL rce iallafcinc.2it research arc usual ly only a fraction of 
the former. This set of reconIicndatiMs implies a stlbstaMtial increase in research 
allocaltionlS for ICSo lrcc lllil enell research. \Vhctlher thiis isto tile extelt of "evell at 
the cost of Coinmmoditv research" als suggested hy Narain was inot resolved. 

Genetic resouerce conservalion research 

The concern for genetic resource conservatiol research was expressed very strongly in 
only one working group. Perhaps one expla;lation is that genetic resource conservation 
and research are historically associated with the predominant commodity-type 
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research now existing in most NA RS and IA RCs, and therefore do not need additional 
stress. The researchable topics mentioned included studies on land races, niaintenance 
of gcnc banks, and application of biotechnology, particularly tissue culture for genetic 
conservation. 

Publichealth and safey research 

Incluided in this area wcre risk managenmen t. toxicology, and tolerance-level studies for 
pesticide residies, and cnvironnieital and watcr-qualitv monitoring research. 

Open Questions anId the Future Agenda 

The time dcvoted to the !isclissions was sufficient to provide an opportunity for a lively
exchange of vicws on this \cry complex issue, and to establish the need for NA RS in
devcloping countries to reorient current a1ricnltural research from tie type ot r,'scarch
largely assotciatcd with conlnotditiCs to that which increasingly looks at rCsource 
nalaigerllent and the social, economic. and political complications. 

The w uking gI.Mrtips devotcd quite a bit of time to tile major themes tor sustainability
research: ieve,', tonC of tie \worlking grtJus felt they had the tinC, expertise, or 
information to mdrcss the tough decisions of balance, prioritics, division oflabor, and 
comparative advantage and siicture. ( )c \working grotip left tihe following v'ery

pertinent qtestions on luture NA RS and the international research policy agenda:
 

" What isthe appropriate balancc between research on sustainability and research on 
other concerns? 

" What is tile relative priortv among the different sustainabilitv issues? 

" What should tie division of labor be among tie NAIRS. the IARCs, and tire 
dcveloped country rCsCairch institutions and the universities? 

" InI terms of research structure and organiZiation, how should the NAIRS organize their 
efforts to address sustai nabil itv qu(restions more effectively? 
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The overall contribution o' agricultural research to the process of long-run economic 
growth is well doculcntCd. But agricultural research is a risky bulsiness and 
researcl-otutput linkages are complex. Agricultunral research is also t ime-intensive, and 
the site-specific characteristic oflmuch agricultural technology contributCs to relatively 
long lags in the dif'tLsio1n of thIiis techniohogy, both within aid between Cointrics. 
Conventional wisdom is that 15 'cars or so lr'CrCtluirCd to exhaust ftl ly the 
output-enhancing effects of agricutural rCseaMrch, although recent CVide nec for the US 
suggests these effects may persist for as long is 31 years. 

This all points to the need for .n1appreciation of the historical pwi;ern of cormmitment 
to Igriculturil resear]ch in ordCr to comprhend currenH developmtCIs in agriCuLlture, 
as well as improve predictions concCrnling the cotilSC eCnts inl the sector.r01'I'ofu t1C 

Partial Productivity Indices 

Before turning to some basic indicators of national agricultural 'Csearch activity, it is 
instructive to review briefly the productivity shifts in global agriculture ovcr the last 25 
years. Average land and labor producti\vity gains in agriculture for four developing 
country regions and three dcveloped cotry gr'ou1pings ovCr the 1961)-1 985 pcriod arc 
summarized in Fienire I. 

For those conversant with lie work ol1 Yujiro I i and1avamVcrnonl Ruttan ( 1985: 
118-125). this diagram is no doubt familiar, yet differs from their earlier work iin several 
important respects. Most significantly, the conlitry covCage has been stubstantially 
expanded from 44 countries (27 developing) to I I(9)0 developing). Agricultural 
Outlult is measured here in vluc-addcd terms in contrast to the gross output 
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Figure 1. Value-added productivity indices of (quality-adjusted) agricultural land and 
labor, regional averages, 1960-64 through 1980-85" 

2 3a ,
 

*" Japan .• 

M Europe , 

(2 4
 

=Asia &Pacific s 2
 

1... 4 
3.3 

2K West Asia & North Africa 

. 

4,
 

3
M Latin America & Caribbean m
 

S
 

21 

, Sub-Saharan Africa Australia, Canada, U.S.A. 

Natural log of AgGDP per unit labor b 

1 - 1960-64 2- 1965-69. 3- 1970-74: 4 - 1975-79 5- 1980-85 
a) Simple consists of 10Asia A Plolo €ountnla; 20 Devloped c)Agrloulluraglandis arable lind and permanent crops pluscountil**; 26 Latin AmericaA Caribbean countri.; 35 Sub-Saharan permanentposture ilactoras of quality adjustedland)African
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Source: Author' own calculations basedon FAOand UN.'at& 

adjusted for intermediate inputs produced on-farm - measure constructed by Hayani

and Ruttan . Also, the land variable has been adjulsted here for count rv-specific

variations in) land quality. Land qu,ality diffcrcnces arc taken to reflect variations in soilcharacteristics driven by long-run differences in average rainfall, plus differences in the 
percentage of agricultural land under irrigation. .2In quality-adjusted terms there 'vas
consequently 40(% more agricultural land in Asia and 24% less agricultural lind insub-Sa haran Airica during 198(0-85. Unfortunately, similar quality adjustors, which 
account for both over-tinie alnd cross-country differences in the human capital
component ol agricultural labor, .ire not presently available. 
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The regonal productivity patterns in Figure I ire quitc revealing. Both land and lahor 
productivity gained in West Asia and North Africa, i.urope, and Australia, Canada, 
and the S as a group. Sihilar patterns of lroductivit'l ails occurrCd in Asia and the 
Pacific, and latin America aid the ('aribheal. although both partial productivity 
ratios apeal. t) staglate dlrill the 1t)((0S i Asia. and the late ItIs to cat Iv 1970is il 
Latin Ainerie'. Japan dmillonstrated sidly growth in hoth pi~rtill ploductivity ratios 
until the mid- lt,70s.'l'ireattcr, asil0\, lowir ill land prtoductivity ains accoIriparried an 
increa.tSing labor prodIUcti\ 'tvratio itosle si/c of its agricultural lahbo force continued to 
declineC steadil'. 

The pattern olprotdtc i gaiils for sib-Salhara A frica isdraiatically dillerlnt froi 
all other Th l_'ieeal picture is oric of a stagnating ratio otll ttput per unit (OfcCgit+'l. 
land and atn rosion ill tIre ratio of ou.Utp per unit of lbo0r. Relativel.' high population 
grow.vth rates coupled with a I(M rate of hlbr abslohlpti0ii b' the nonagricultural sector 
lallts that sub-Sitharall Africa hits liot onl ]osIt sigirificant romni in terms of labor 

plrducti ity. but the pltidctririr ill its ag1ricultur'al setor has. (i Ivt . 
ilcrcasilll ,,I uhstittnut l labor lt land. 

Figurlte I ah, nlslps Ilong-Iun shilts ini ltiid-la or rath,, ill the regional level. West Asia. 
North Africa. and l.atiri America apper to hiv incrCased their labor productivity 
ratios largel through 'yield increasing"' technhologics, with io discernible shifts in 
laud-laor ratI o,,(er this 1-var.pet iod. .apan has nealy triled its a\ rage 
lind-lIatmrrtio oe tIis siteIC period, w FtopteU ha, doublcl its ratio frot 5 tIIhile I() 
Ira per)CYLi lltbr. Austrialia. (iinada andi the US havc contIinuedto suibstittc klrd for 
labor to the point that by f)l-85 they averaged 13I )ha per unit Ilbr. Mcanwhile, for 
the Asian and Pacific region. gains in laiboir pr fuctivit have ben sfnalltr than gains 
ill ind ptlodurti\ itv hy ill ilio tL ual 0tiltree clCii ill tile hirld-labor ratio. 

Agricultural Reseatrci Ex l enditllres and Personnel:
 
A Regional Overview
 

The prinlary source for the agricultural research data preseinted here is a forthcorning 
ISNi R pIublicatio, which is i fully Source(] ard cxtcnsively docullelrite set of' 
research Personiiel anid expenditure indicitors tot iianaional agricultural research 
systemnls (NA R), wher possiblc. for tlhe 2 7-vc ar period from I t)(h to I (0(Pardey aInd 
Roseboolm, ill ,)rc'.). "le tilc-scrie, data reported in tlis piper include estiiats for 
151 countries but ornii ncarly All norina kct .conoinies. in particular (Chita, (uba, 
all l1aistcrln ~uirop,, for which plausible tiiic-scrics data were"iillattlahible. The 
counttlivr coveragei is substiritially Ilarger than tile 1ll couiliriCs reported in the r'ceint 
Judd cr al. ( 1)3, 198h) publications, and the 5 1countries iIncluded ill tine erlller 
ISNAR/I IlIRI report by (rani and lirdlish ( 18 I ) '[he data reported here threIorC 
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include observations on numerous small NARS which hitherto have been excluded 
from such global series, as well as completely revising and updating previously 
available country-level data. 

Most significantly, all expenditure data were collected in current local currency units. 
This enabled us to minimize or at least standardize currency conversions. In particular, 
any currency manipulations of research expenditure data which were made represent a 
practical compromise to applyi ng country-specific agricultural research deflators and 
agricultural research purchasing power parity indices. Inappropriate treatment of such 
matters can have non-trivial quantitative and qualitative impacts on the data (Pardey 
and Roschoom , 1988). 

While we maintain that the over-time, cross-coUl nt ry commensurability Ofour research 
cxpCnditure figurCs represents ,a improvcmen t over previously available series, one 
should not undCrestimate the difficultics of ensuring consistency in such a series. To 
minimize the infl1uece Of spurious variability and missing observations, we chose to 
present all the indicators developed in this paper as quinquennial averag9es. While this 
may artificially dampen variability for data with strong trends, we wouLd argue that 
five-year averages offer more realistic global comparisons tlhanithe point estimates 
used by many previous analysts. 

Regional research expendiiure a1dpersonnel shares 

Figure 2 indicates that the total global nuimbher of p3ublic-sector agricultural researchers, 
measured inl full-ti me equivallct units, has approximately doubled since 1960, from 
49,574 to a current level of99,671, while "real" expenditures have increased by a factor 
of 2.7, from I IS$ 2.07 hillion to tIS$ 7.26 billion. These impressive gains in global
agricultural rescarch capacity nevertheless represent significantly lower rates of 
growth than the JIudd et al. (1980) estimates of a 3. 14-fold increase ill research scientists 
- measured in scientist person-years --- lid a 3.68-1old increase in real spending over 
lie 1959 to 1981) period. The substantially hroader coverage Of public-sector

agricultural research institutions included in the present series, particularly for the 
earlier years, plis (tilr atteillptS tolmi taiii consistency inl insliutional coverage over 
time, probably go a loug way to eXplaiiiing these differences. 

The 26-year pcriod fronl 19001 to 1985 has experienced a marked shift in the developing
countries' share of public-sector researchers. In 19601-64 developing countries, as a 
group, accounted for oilyv 2 %of tlhe global agricultural researcher total, but by tile 
19810-85 period, this share had doubled to aroind 45% of the global total. The pattern
of increase in research personnel for developing countries is similar across different 
regions, with all regions approximately doubing their share of the global total. 
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Figure 2. Regional shares of agricultural research personnel and 'real' expenditures 
(1980 PPP US dollars) 
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The overall result (Figure 3) is that the total number of research personnel in the

developed countries has increased steadily, in a linear fashion, from 39,097 researchers
 
in 1960-64 to 54,488 in 1980-85. By contrast, the total number of rcseai ch personnel in

the dceCloping countries has grown exponentially from amere 1(,477 rcscarclers in
 
1960-64 - approximately equal to two-thirds the size of the US public-sector research 
svsteni at the time  to a 19811-85 average of 45.182 researchers. 

Figure 3. Regional development of the number of researchers (in full-time equivalent 
units) 
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China is a conspicuOUS omission from these figures, particularly when an attempt is 

made to assess agricultural research activity in Asia. It is difficult to obtain data on 

research personnel or expenditures for China which are commensurable with those 

reported for other countries. Nevertheless, we have pieced together a time series for 
tie years following the cultural revolution which shows a rapid increise in research 

personnel from around 19,00(0 researchers in 1978 to a 1985 estimate of approxinately 

33.000. 

Tile developing countries' share of tle "real" expenditures of public-sector research 
agencies exhibits more modest gains compared with the research personnel figures 

(Figure 4a), increasing from around 25% of global expenditures to a 1980-85 average 
of only 35%. In contrast with tei regional growth in research personnel, both 

developing as well as developed countries experienced a linear growth in real research 

expenditures. The asymmetry of these shifts in regional personnel and expenditure 

shares over time have direct implications for spending-peCr-scienut ist ratios, which will 
be discussed later in this paper. 

Figure 4a. Regional developnient of' real' research expenditures (1980 IIP US 
dollars) 
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"Real"research expenditures: A measurement problem 

There arn flunler"(s problems associated with obtaning measures of real research
expenditures that vicld nicaningifl cross-Cot tiy comparisons over time. Within acountry, the rate of increase over time in the price of various inputs used by nationalresearch systems ma' not bhewell represented 1y afprice indcx ncasuring more gcneral
rates of inflation in the national ConOnlry. Th c'mix of ilpuIs - such as labor, land,
buildings, Cquilml)rLt . anid misccllancous operating expenses -- v'aries during the lifecycle of"a nltional agricilttiral research systein. A recent study intlie US, for example,showed that \vhile the state agrictiltural experiment stations currently spend only 8x of 
total expenditures onl (physical) Calitlal items, this figure peakcd at nearly 29% (f totalexpenditures in 19 12. stnic 25 'ears after the formal establishment of tlc experiment
stati(n sy'stem (Pardcx' ct al.. ill prexS). 

There are also shstantial differcCCs in the average level of priccs across countrics. A 
gecat dcail of effort by agecies such as the World Rank. the United Nations, and theStaltistical ()flicC off I uro)pCarthle ( 'orniunit' havC recently been directed toward
icaSuring the extent 0I tIhCsC price diff'crCnccs in ternis of purchasing power parity

II')indice". PII's, by dcfiition nIleasurC the docstic cost of bIvuing a hundlc of'


g()ods ard SC ices ill .1particular country atit',
(owii prices relative tot ihe correspondingcost inl, sax', dollars of the samce. bitlhln ini tleI( JitCd States. When lsing PIPs to
riiemure relative price levels, there i,clear cvidcncC thatt, 
as expected, average pricelevels are positively associatCL \\ it r cIp',liti iriCoiic. MoroCvr, there isoverwhelriling evidence that verfed rCxchClrrge-at-coexpClndtilurC figuresrCh 

\ar ' l'l l'-corivcrted figursC in a Signi'icanlt and systematicNiManner.
 

Figure -h u,,es"\korl flank atla% xcllurge rales to comert irgricultural rcsearch 
expenditures ito(( ;S dollir,,, amnd clearly iniplies Idramatically different regional 
pattern Of Ic-rl CXpCnditlrC rr1 tihe lTlP-cOnnvCrtcd figurcs given inl Figure 4a. Ingeciral, tihe t hIa,-cotrvcrltcd figIres dl)e.,ar to unLCrstatc the level of rcal cxpcnditures
in developing countries relative to tire l Cl'l'V-conVertd lfilnreS. While overstating thelevel of rCil CXl CnditureCs in dcvcloped countries. l)uring the 1980-85 period, for
inIstIiaic, tile I)l'l)-corvCrtCel figurCs suggCst that rCal research c.; nditurcs in
develop(iig Cn ntrLtiCs \were 54'o t,'oie level of CXl)Cnditurres incurred yhdeveloped
cotrmitriCs, while the atliis-cOrIvCrtCl figurCs p)Ut the ratio of developing to developed 
cout 1y WilC xpCidi1turCeS at orlxh' 28X. 

F:igtre 5 dccomiiposcs the atlas- atrndlPll -coivCcitCd CXlCniditueC l'igurCs to the regional
level. Pllg sggest that average price levels insulh-Saharan Africa are iiot dramatically
lower than those implied hy Allais exchange rates, so that measuring real research 
expenditi urcs irl terms of PITIlrat her than Atlas-converted dhollars does not substaitially
increase tlie esliriatcd llume 0fIf rcsoircCs corn mittcd to research intile region. Byte 

17() 



Figure 4b. Regional development of 'real' research expenditures (1V86 Atlas US 
dollars) 
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contrast, the Asia and Pacific PPP-converted expenditures suggest that real research 
expenditures in the region may be significantly higher than has hitherto been assumed 
if the relatively lower prices of domestic goods and services are factored into the 
conversion procedure. 

The implications of ihcse measurement issues are far-reaching, not only inthe way we 
perceive tile relative development of national agricultural research systems at a 
regional level, but also in terms of the implied rates of return to research and the like. 

Real expenditures per researcher 

Figure 6 consofidates tile real expenditure and research personnel data by region over 
time into a series of ratios of real spending per scientist. With real expenditures 
measured in 1980 PPP terms, the relative rat~o of spending per scientist for developed 
countries as a group exhibits a steady increase from around US$ 52,0MX in 1960-64 to 
approximately US$ 86,5MX in 1980-85. Meanwhile, the developing countries, on 
average, spent US$ 62,000 in 1960-64 - 19% more per researcher than developed 
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Figure 5. 'Real' research expenditures expressed in constant 198) US dollars using 
either an Atlas exchange rate or a IPP index 
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----------------------------- 

countries f'or the same period - then peaked in their support per researcher during the 

early l 970s at aroun d US$ 71 1.00), followed by a fairly steady decline to US$ 56,(0)00 by 

the 1980-85 period. 

Thus, the dcclopcd countries appear to have been moving steadily towards a more 

capital-interi e -- both human and physical -- research system over the past 25 years. 

FEvidencc based on detailed dataI fromlhe US slate agricultural experiment slations on 

the changing tacttr mix ol their research systetw, points to a signilicailt incraclsC in 

humnlll rather than physical capital ox er this period. By contrast. asLstained pattern of 

capital deepening does not applar to have materialized Im-ilany national agricultt,ral 

rescarch sstems inI dc chlping countries. There has been all erratic, hlut nevertheless 

slUht, drift tlpwa'Rds, oI a\ C'IgC, ill SpnCldillg per scicntist in tihe Asia and Pacific 

5
Figure 6. 'Real' research expenditures per researcher (thousands of P14 US dollars 

per full-time equivalent) 
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region. For the Latin America and Caribbcan region, real spending per scientistrenained fairly stable from the early 1961s through to the 1970-74 period, then rose(luring the later part of thc 1970s to around LJS$ (PITJ) 99,5010 per scientist, only to fallback to earlicr levels during the first hall of the I98s. 

The pattern o1 racl spending per scienltist ilsub-Saliaran Africa over the last 25 years isgain (11ilte different I'rom Ih other regions. Although average price levels insub-sah-ararl Africa appear sollmcwhat Iovcr thall developed countries, real spendingper scientist on rescarch perl'ormed luring the 1900-64 period in sub-Saliaran Africawis around IJ$ 1(14.1)1 in I98( I'lIlternrs, approxinIatclv doublc the correspondingd heveloped crut lrv avcralgc. 'his raitio of real cost', per Scientist rose to around US$121,511 during the 1965- 1974 pe'riod. f'ollowed 1w a rapid (eclline thereafter. 

Figure 7 s,hx, the frcquency distritlioll of these expenditure ratiols 1*or 133 nationalagricultural research s,\Y'Icnis a erag.d o er the 19011-04 p1Crid-,l. and 151 systemsavcraged ox er lh I ,98)-5period. i)lr'ing itcarly pierio)L. 55'.,. Of all syStcms Spent inthe rangc oft !$ 40.(0l0fl-SO.Ot0: during Ihc late period, 44'., spent in this range.IirtC'tiiiglY. II lhCVevelopOf the cotr1lliCs illtihe SarlqlC sp)Cnt urore than 'US$
I100.(fl00) per scienti,,itdurinrg ite I 
 0-0 period. wvhile nearly a quarter of the sample
Spentlli 
 theexces ftins,, level ill Clater sailupling period. There appears tohbc greaterfivcrsity In the patitrl of rCal ,pendiug per ,cicnti,,t in the leveloping vcrsusdcvcloped coultri.,. %\hich if avtig. show, a ltedeucv t) increatsc rather thanlecrease oer time. This dlfoplllcllt dJoe, not Seem to he a function of, the ISnewNARS that cstalishcd rccrch svsterls since the 19()-04 period. and are included inlie laler It). 85 allel. Their rfis "lld..dig per scientist were 'airly evenly

dstributCd across (liftercut ost r'rlgLc.
 

Ixplliaatiots the (liffTiCCni pitterirs ill ' 

aln tre r Spending per scieltislt, both over time andirs. ar x;rie.'l[x.L CcoVl I uIlr,is ty i ..ftt'tC . S OIC 1 jl-irCfl at
 
ISNAR. l'hcv includc 
a sCt of isucs that are cssentially internal to the researchpro.cess. and afurther set thft te extcr-nal Itte p+IIIp ce+,. '[his latteracatcgor\,relates tothe political and c forces tinrtlionlic 
 shape pulic SUpport for agr icultural researchandtc (iscustsed in sollic dtalil illPardlcv ctal. (198S). Forces internal to the researchprocCs irflucrncc. ,iltnorg tt thin rantos f)einding per t'cientist andinclutde issues On cCunotnics (it size. including the (legrcc of fragnentuation of nationalresearch systems: the stage irn the life cycle t research svstem: te relative price of,
research inputs. which directly influence the factor mix of the research process itself;adi( tine very nature ofthe research proIleim unider study. 
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I.gure 7. Frequency distribution of average 'real' expenditures per scientist per 

country (thousands of 1980 PPP US dollars) 
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Conclusion 
Disaggregating tihis regional data Will help us understand the factors that influence theshifting patterns of support for national agricultural research sN'SCnis that tie dlatahave revealed. Sharpening our estinlales of tIhe resource colnlilltnient to agriculturalresearch - in both quantilalivc and qualitative terms - will also allow is to understandwith greater precision the links betwecn these growth-proriotinig investmuents, and the 
Cr'Oof-Cll l iitn il agricultural productivity over tillic which \e observed al theoutset ot lis paper. 

Notes 

All figures presented in tills paper arc prelininarv and iliav be subject to change. asthe prinlar data arid/or CoiCl'Sioll plrocCtlrC, arc rc\isCd. None heless, we expectthat thle ieneral qiraitlt ive ipiCture prescnled here will relnhl intacl. 

2. Thc illetlioholong used to coulsrlot Olls initcriatirial laid quality illdcx is a1
derivativ ol the rcOIL (fesrilCSld ill PICison (I 96). 

3. Allltough Blra/il increacd tie land tindcr iagricultiure over tlis period IwX5.O million hi (5',,), this was offset by the relatively rapid regional growth
il tihe econonicallv aclivc polpulalilol ill agriculture. 
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Introduction 

Leaders of national agricuIltuiiral research systems (NARS) in devChpiIIg countries are 
often told that they must increase their agricultural research cffOrt if they arC to have an 
impact on agricultural productivity iin ThIis is usually CXprCssed as atheir ,ountriCs. 
need to raise the ratio of cxpenlittrC on agricultural research as a proportion of 
agricultural gross domestic product to levels approximating those ol current 
hiigh-iucoinc cotlitri s. Systeii "doctors" kcep conildiltly rccommending their 
medicine in the rm a "'2%'o' solution". 

This paper disclsSCs ani identifies new ways t0 improvC the lcvel ol'support I'r NARS. 
Most of ISNA R's work has hcn to help inlprove the organization and mllaIagenlct of 
agricultural research. I lowever, system leaders have often wanted ISNAR to help 
them improve the policVc\ironment within which they must operate. One of1the ways 
ISNAR can do this is to gcenerate new int'hriatiol ab1ot the ftlnding and operation of 
NARS which can improve the basis ol which decisions are made. Another is t, 
investigate structures whiich facilitate increased support aid mechCaism1s for 
mobilizing resources. The policy dialoguc Inust then involve national policyrnakers, 
NARS leaders and their client:,, and stakeholders. 

Over the last 2.5 years, ISNAR has hccn collecting and putt ing into comiImensurable 
forll, tlnle series data on htmlall and filancial resource COmmllllitntlCllS to agrictltural 
resCarch tillroughou t the world (1 rtlCy and Rosebhm, in pr'sS). These data pcrmit a 
preliminary analysis of'su poI)rt to research by c uitrics at diifferent income levels, and 
the development of expc ndit tires through timc. 
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In this paper, we consider the target ratio of ten used as a standard of adCquale effort. 
Then, by looking itthe components of this ratio, we attempt to identify the poihts of
incrve nt inand possible inecha iiisms which can help increase the level of"support to 
NARS. From idiscussion oftpoints of lnIntcrven(ion and mechanisms, wc bridge the
 
the-ory of"public flanlleCt with issues of re-sarch organization and nanagemen. It is,

thereforC, at this carly stage oI aaillysis of' the dtaitl, 
 that idiscussion of, research
 
dir-ections i appropriate.
 

'the Agricultural Research Iitensily Ratio (ARI) 

The Agricultural research inntesit' ratio licasires puhlic-sctCor CXp, ndiitures oil
 
agriculturil research as iproportlioln o'i.evClue' llagric-ulural grtos,s dtLIlitic prodclLt

A g(Ail)P). The 1974 UN World Fod ('oeilclce su gested thi tl
dvc lopi ,gCollItie-i 

should ail folr a I91)1I.Starge-t of (.0"o of r\g( I ) oilagricultural Iesearch (UN,

1974:97). It\\as \ ili the publicaltin of Ih \"Wold iidak'sAgricullurial Research Sector
 
Strtgyi itha thle ""1,1tstlion'" \aIs enusri'ile:t: akdSirable agricultural rescurhl
 
invetmntlrlirt . . wijtould beia)n inaliil expedituelrccu. rent s,
scapital

eqUivilllto ilollt 2o fagi icultlural gI,0ss dottlic prOi)It " (\Vorld Iank., 19,S).
 

In prilactlice- copllal'.ls o rosewarch ieisitv ratils hal\e i~cn useful to make
 
policyinakeis iaware ote 
 importance otlllrS alttach to airihuralltl i'Cearc.,

Ipirticulliy when thir A+\ ralio i"Significantly helow those of !,iiihar countries, It
IRI 

also raisesthe qitiootflwihyll vern.Culmnlts telnd to UndLe-rinvt in ic,-ilRc'h \ifu1 thCy
 
expail Ihcir bureauc'ricics in all otlher respects.
 

I h0\oCVer, '4uc'h IatiSlllil\ bhe islcading 10r a Inubr oi realsos: 

are' ilirherilitlh ainld* 'lIi utial Call \ilV hecalse either tlre tunlreralor or 
deolllllina (or chllaes. 

* Over time1., the ritlo should be xpICel to rise and f'all alssystems go through

perliods of ivstminc tndillrivelf lell.
 

•C otlt rics with dliff'erelnt resource hases and agriciulutlal potliential need not 
adopt the sllme str Itegy loplncilt ilor he expected to givelo agri cultuiral e\ 

the saill h
llasis to research reiltive to other l'lrils of, intervetolll illthe
 
agricult urial
sector. 

The resultl is thlat milany rescarch Icladerstar iiininc,,esarily aiptolo)getic ilbtut their I'ailire 
to reach tile larget, when i fact tle argetl is ill\ilg one and theii fclfort is 
considerbei for co'ltlics ittheir levels of illcolie. 

I18) 
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A decompositionof the agriculturalresearch intensity ratio 

It is worth decomposing the ARI into a number of components which have analytical
significance. We create an identity in which the ARI is expressed: 

ARI ARI/AgGDP = (ARF/Al) - (AE/I3UD). (IF3UD/GI)P) •(GDP/AgGDP) 

where
 

ARE = Agricultural Research Expenditure 

AgGI)P = Agricultural Gross Domestic Product 

AL = Agricultural E:xpcnditure 

SJ) Total (iOCernmnCnt Budget 

6)P = Gross l)omestic Product 

The expression on the right side is clearly identical Itothe original ARI ratio, but each 
coniponenut has some mcaning in te rns of agricuItural development or public finance. 

ARI /AI cxprcsses the priority that is given to agricultural research as a shlr ofrtotal 
government intervention in the agricultural sector. We have called this thc relative 
research expenditure ratio. It raiy be taken as a measure otfthc importance that the 
country attaches to rCsCarch as part oI its agricultural development strategy. 

A+/BLJI) expresses the importance that intCrvcntionI in the agricultural sector is given 
in the national budget. A carel'ul mtonitoring of this ratio is important, especially if 
agriculture is represcented as the "priority of priorities". 

BL. i)/I)P mav be either a neasurc of, the fiscal capacity ofIthe country or the fiscal 
clftort of a counltry. In coiuntries at 11nearly stage of l'eChopiicnt, the fiscal capacity 
mly be very weak and taxes cOicicI rated On a_few (often agriculttiral ) cotiimdities 
withia litmitcd ability to generate rcvCnIUC. 1-lowCvc r,as a country i )cs Up the income 
scale, both its taxable bases and its administrative capacity to collect tax,'s improve. 
This makes the fiscal effort i,matter of' ptlitical will rather than good fortune. 

G I)P/AgC( I)I' is the inverse ol'the share of agriculture in the gross domtiestic product, a 
good indicator olt hc structure ofthel econotny and Ihighly correlaied with per capita 
illconie. 
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We use one additional ratio in our tables, the public agricultural expenditure ratio: 

AF/AgGDP measures the public expenditure on agriculture in relation to the size of 
the agricultural sector itself. It encompasses several of the other expressions. 

PAF = (Al/13UI)) * (BUiD/CI)P • (GI)I/AgGI))) 

Improvements in the ARI ratio, ther,.fore, will be :3result of efforts to increase the 
share of research in agricultural expenditures, the share of agricultural expenditures in 
the national budget, and the share of the budget in national income, while rising 
incomes will produce a declining shre of tlie agricultural sector in the total national 
product. 

The evolution of support:Evidencefrom the ISNAR IndicatorSeries 

The data in this section are drawn from Pardey et al. (1')88). Table I presents a vivid 
picture of what is happening to researcl, 'xpenditurcs through time and across 
COti L',riesat different income levels. 

File datai used in these comparisons have been carefully prepared to the following 
standards: 

" The institutional coverage is comparable in all periods. 

" Public support for agriculture, livestock, forestry, and fisheries is included. 

" Calculations were originally made in constant currency units so that distortions 
were not illtrodlced by currency conversions. 

" The units were dcflatcd to constant 1981 values using country-specific GDP deflators 
before performing any growth ratc c:dcu atitons. 

There are a number of stylized "facts" %khich are evident in these figures: 

" There has been a divergence in the ARI ratios with high-income countries raising 
their ratios faster than ithe Ilow- and lower-middle-income countries. 

" Public agricultural expenditure ratios (expenditure on agriculture relative to the size 
of agricul tuoral product) rise significantly across income classes as countriH,: move 
from net taxat ion of agriculture to net subsidization of agricult ure. Note 
that the burden of this large expenditure on agriculture by high-income countries 
remains mode,;: when spread over tie non-agricultural population. 
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Table 1. Mean Agricultural Research Intensity, Public Agricultural Expenditure, Relative Research Expenditure Ratios, and 
Share of Agriculture in Total Public Expenditure by Time Period and Income Group (in Percent) 

Agricultural 
research 
intensity ratio' 

Income Group4 1970-85 1Q80-85 

Low 	 0.51 0.55 
5
(21) (15) 

Lower- 0.79 0.93 
middle (32) (26) 

Upper- 1.00 1.09 
middle 	 (20) (16) 

W 	 High 1.93 2.24 
(General) (19) (18) 

High6 1.91 2.24 
(Central) 	 (19) (18) 

Total 	 1.00 1.20i 
(92) (75) 


,
SOURCI-: Authors" calculationS based (on date tront pIarde 

Public 
agricultural 
expenditure ratio2 

Relative research 
expenditure ratio 3 Share of agriculture 

in total public expenditure 

1970-85 1980-85 1970-85 1980-85 1970-85 

5.08 5.73 10.10 10.34 9.53 
(29) (22) (21) (14) (30) 

12.55 9.28 10.60 11.32 7.01 
(37) (29) (31) (24) (41) 

14.83 18.0() 10.36 10.96 5.00 
(25) (19) (18) (14) (25) 

29.41 29.37 8.22 9.38 4.02 
(19) (17) (18) (16) (2(0) 

23.21 23.98 11.18 14.72 4.00 
(19) (18) (18) (16) (20) 

12.90 15.30 9.94 10.59 6.70 
(110) (87) (88) (68) (116) 

and Ro~cboom I1.s-) 
NOTE: Excluded from all calculations: Eastern Iu ropCWt notonarkct cconomuis. high-income oll-cxportin1 uItIntric, (Kuwait. I.ib a. ( )nian. Saudi Arabia. Bahrain. 
Brunei, Qater), and People's Republic of( hina. 

A,I. 	 Agricultural research int insit I) ratio -- public aeric hiluralrec arch e\pclidititrc/a ricuilturirl gross domestic poduct. 

2. 	 Public agricultural expenditure (PAF ) ratio go, crtimcnt c\penditurc o iricultlr,iI<.ierijhuro ros domesctic product. 

3. 	 Relative researcl-,(R tRE)ratio public agricultural rcsearch expCnditureio'. crllicnt c\ .,:ntiturcoi .igriclttmrc. 
4. 	 Income Groups are defined using the World Dclonpment Report (World Bank. liS5 )ci.ification (per capita GNP in 1S3 LISS). '.khcre Io = S-i(: lover-middle 

= .Ui1-1635: upper-middle = $163 6-,51): high = indutrial market ecotionies 
5. Figurcs in parenthesesdenote number of ob,,crsatimon,. 
6. 	 For comparative purposes. the ratios caletluted tlstingcetitral goe rnrmnc t Ic'.el expenditures onl%are IcluLed. 



* The relative research expenditure ratio (ARE/AE), which measures the priority
given to research within the agricultural budget, remains fairly constant across 
income classes. 

* The share ot agricultural expenditures in total government expenditures (AE/BUD)
talls across income classes. 

An attempt to draw conclusions from these stylized facts can be sumnlarized: 
low-income countries appear to be making a consistent efTort in terms of their 
budgetary allocations to agricultulre anI iln terms of the share of the agriculture that is
going to research. Their l'ailunre to raise their ARI ratios may be attributed to their 
limited fiscal capacity and tile large size of ltheir agricultural sectors relative to tile total 
economy. 

The importance of being able to spread the cost of agricultural research over a large
nonagricultural population (often the primary beneficiaries), is denonstrated in Table 
2. This table shows public spend ing as a proportion of economically active agriculturalandioniagricultural populations (liardcy et al., 1988). 

The total public agricultural expenditure per person in the agricunt.-al population rises
exponentially as incomes rise, while expeiditures spread over tle n magricuItural
poplationl remain rilodest . Agriculhtiral research expenditure per person in 
agriculture rises modestly, wirole agricuillturuil research expenditure per person in the 
liotiagricultural sector scarcely rises. 

The results of these anaIyses by Karig (in press) and Pardey and Roseboom (in press)
suggest that tle IfLlidai[lcie l liiiitatioir to increased puIblic suppor to agricultural
rcsearch in developing coliites may well lie in the financial anid political constraints 
iriposed by overall spending capacity, and agriculturally specific levels ol public-sector 
spending. It suggests that we should be rliodn'ale il our expectations about tie
potential for large increases in public-sector fulnding of agricultural research in
low-income coti tries. 

Points ol Intervention:
 
Structural and Fiscal Improvements
 

Having recognized tile difficutv of achieving increases in tile ARI because of the 
structural and fiscal !tficuIltics facing low-income coutiiiIries. we still believe there is 
roomn for improvement if the right policy environment can be created, if tie right
mechanisms can be put in place to ta ) potential lunding for research, and if resources 
are used in ways that encourage additonal efforts by national governments. However,
the need for conltinuous doilor support is evident, particularly at tlie level of the low
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Table 2. Public Spending as a Proportion of Exonomically Active Agricultural and Nonagricultural Population (1971-85 Average) 

Economically Total 
active agri- government 
cultural expenditure 
population pcrcapita 

(%) 

Low 76.9 245 
(37)1 (29) 

Lower- 51.5 1093 
middle (49) (44) 

Upper- 29.0 2966 

middle (71) (61) 

High 9.5 710W 
(20) (20) 

Total 47.1 2311 
(137) (120) 

Total agricultural 
expenditure per 

Agricultural Nonagricultural 
population population 

19801 U.S. dollars 

30 125 
(28) (28) 


164 157 
(41) (41) 

656 232 


(57) (57) 


3294 296 
(19) (19) 

768 188 
(II1) (111) 

Total agricultural research
 
expenditure per
 

Agricultural Nonagricultural 
population population 

2.6 10.9 
(28) (28)
 

16.7 14.6 
(42) (42) 

58.5 14.4 

(59) (59) 

239 19 
(20) (20) 

61 15 

(112) (112) 

SOURCE: Authors calculations based on data from Kang (in press) and Parde and Roeboni (in pres ). 
NOTE: All expenditure figures first deflated to IriSlt constant local currcncx unit, using countrs-,pccific implicit (i)' deflators. then consorted to US 
dollars using 19.1(tpurchas'ing pw er parity indices from Summers and Ileston I $lS). 
I. Figures in parentheses denote number of obsers ations. 



and lower-middle-income groups which are experiencing structural changes in theireconomies. The need is to "help them over the hump" to the point where rising fiscal
capacity and growing nonagricultural sectors make sustained support to research 
easier. 

Moving from the styvlized facts, we turn to the need for rescarch into the structures andthe Iechanllisms which will Improve the policy environment, and increase the flow ofresources to agricultural research. Recognizing that it isvirtually impossible to makea 
neat separation, there arC structures and mechanisms that appear to be aimed at three 
types of iiipro%emnt: 

" Iliproving the fiscal effort ol the ,govermnent. which enables it to carry out
 
more of all development activities;
 

" irnproviing the policy enviroiniiifii for aricuIltire: raising the ratio of*public

agricultural expenditures in the n:tional budget;
 

" improving the policy environment for agricultural research: raising tile share of
agriculturai research within tile agricultural budget. 

Increasing lefiscal dj'fr/ 

It isarguably beyond tle ccpcnicrnc and the mandate of agricultural research leadersto coniern theri:-elves with general questions of public finance. However, public
flinancc issues arc iuti imately bound up with tie success of technology generation and
tranller cfforts. )istortiolnarv taxes or exchange ratles, deficit-induced inflation. and
debt-iinl )osCd atusteritv diIecIly affect the path of agricultural development. 

Although low-inc mic countries are hard pressed to meet claiis on their resources,
andIlhere are recent indicllionls that the real value ol'government's share in tilenational income isdeclining in recenti years after a period of secular increase, thereremains some scope for increasing the share tlhrotigli improved fiscal practices. It isimportant to note that even smn:rl increases in the percertage share of the national
income that conic to government can ican large increases in the development effort if'they are reserved t'Or this purpose. AssulC, for example, that a low-income developing
country succccds ilrraising its fiscal share 'romn 13% to 15% of the national product. Ifit was previusly inivesting 3(1% ohf its budget ilr deo\'ehlcnt activities, an additional 
two percentage points of national income would raise tile investment rate i'rom
approximately 4% to '%of national income - a 5(1% increase inl development effort.It is fIor this reason that we shouldiinot ignore improvements in fiscal capacity as crucial 
to improving support for research. 
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Table 3 shows the pattern of central government revenue as a percentage of gross 
domestic product by level of income and over time. The low- and middle-income 
countries have been making efforts to increase the share of the government in national 
income over ti me. Moreover, as a country rises from a lower to a higher income class, 
its fiscal effort rises. The critical incrcases take place in countries inthe lower-middle
income group. It is here that special efforts must be made to en1surtle attention to 
agricul tuire itlhecxpCndilture priorities of govern incnts . The conclusion iMLst be that 
there isstill room for "political will'" to play a role in raising development efforts. 

Table 3. Total Current Revenue of*Central Governlmenf as Percentage of GI)I' 

Income grou p 1972 1986 

I.ow income - 15.4 

I,0we r-m iddlC iIOCoiIe 16.7 21.4 

'Middle incone 19.1 24.0 

LUpper-middle incOnie 20.3 25.0 

Industrial market economies 21.6 24.1 

S(A JR#( \Vm 4f I'Ih: lak ( 19'S). 

Improvingtilepolic' en vironment for agriculture 

The principal lesson for agriculturaliresearch managers seems to be that the 
agricultural research system ilImst dcvote some of its scarce resources to analyzing tile 
policy enivi ronnmmit. Where decisions 1are made by economists and planners in 
ministries of finance and planling, agriCLlltural research institutes must contribute to 
decision making through improcd information, anal,, is of alternative strategies, and 
building political sLipport fir its activities. There are several activities which are 
directly in the researchimandate of the ilistitLics: 

Analysis of mlacrocconomic plolicies \%hich dis.ort the type of technology
 
demanded by producers and impinge ol the success of adoption of appropriatc
 
technologies. C(IMMIYT's work (indolestic resoirce costs oifwheat versus
 
!i\estock and potatoes in Icicador is a good Cxamplc of'the policy dilellna facing
 
research leaders and the role of cconomic analysis inmaking decisions.
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" Analysis ot the rate of return to investment in research to documeni both the high
returns gained historically, and provide some guide to potentially high returns 
ill the uturC. It is as ilportant to be able to identifty what activities
 
should not bc undertaken as to make a case for more resources i 
 eneral. 

" )OcunIlt at ito of invisible retuitrns to research. 'hese are the cases wNhere research 
has prevented major losses to disease, drought, and insect pests, gains

which are not avavs recognized is the equivalent 
 it' production increases. 

In short, il'agricultural research does not invest il the policy diailogue, it cannot
 
complain that its muessage isilt heing received.
 

At the prescnt time. weu are not ahle to make any categorical statemenits albout the
impact of*origalnialtion il structure ontthe allocation t' piublic iesoLrces to agriculture.
Solle prelimlillai . hypoihes to ' te.std, h x, vcer. arc: 

S\Where agricultural dcvcohllnlllt is fra"Illented across Inliiv iinisti'ies or parastatal 
rl.,aniizal tiis. aird here. livestock, tirt. and fisheries are competing

with croppling to InC iicnglecCl of cOnlSCrxan a nid natlilluril resorllCe naiagicmntlll,
tire sctoi is a x\ role riv sifer from i wcak and 'ragmeited message with a 
ncgative efec oltIre resource., it receives. 

dccnlraliCd taxingLarge svsle is whic'h Can11 sip)por l't rid CXlpCnditure power to 
a dcgrec illa encourace increased levels of total sULpp-rt to the agricultural
 
sector. )eccUltralialitoll associates taxation 
more closely with the
 
beet'its ohrse-lch, and makes taxpayers rire willing to bear the costs.
 

These are hryp liniew"s which over l itlne we hope to be able to study inl greater depth.
There isstill a lied to exarinirie Ine deterrminants of agriculutire's share in tie national
bridg t and tire p)oliltical illl Organizaitional Iactors which alfccl this ratio. Ot' particular
interest should be the lower-nriddlc-incoime k.'cononies where tie l'iscal base ot thc
collollmy' is cliangirng rapidly, arid tile shar- of agricinltltre ill the economy is declining. 

It is with these countries that a cominitlmnC,, to agricultural research and development
must be built intO tile tlX and Itilary system so that tlhe public agricultural
expenditure ratio call be raised. 

188
 



Improving the level of resources to research
 
within the agricultural budget
 

Ilthis scct ion wc look first at structural improvcmcnts which increase the support of 
client groups to agricultural rcscarch. This is followed by a consideration of'fiscal 
mechaiisins to tap ncw Iunling sourccs intie agrictl tUral sector. 

Attempts to increasc tile share of public agricultural cxpcnditurcs goinig to research 
may not bc scparablc fronm iicasurCs designed to increasC the Mvcrall lCvCl ot rCsources 
coig to arietLlturc. PubliC IilllcC spccialistsIhavc nitcd that raising the sharc ol a
 
particular item may requirc ncw tirccN of reveni. Avcrch ( I15: 179) said:
 

The bidget procedure s cturrCntlV used hv S( (science and teclinology) 
hureaucraics rest far mole on lhistorical shares anid constitueni pressure than ftey do 
oin tile ini(1t primitive notions I'thC iarginll l)r~dlutCivit , ot rsCCairch dollars in 
altirnativC Luses. Ia part. thiisIS \wh\'yh' uleaicrCiCies arC 'always de nianding iiw 
rcolrl'C'co: do apyhing depeis ()ii intits, sincetheir abilltv to eliw receiving 

Ito
the\ are uil ele reallocate the resuirces the\ have. 

T1e role of/cons'tilu'ntpr teurt'. The need for rcsearch to estahlish tilesupport of its 
constitucrits was expressed stro nglv by I)r. W .K. (Giable(I 984:5 1 ) bclrc igroup of 
Latin Amrerican rescarch Icaders: 

lXlCrierlic' slggests, lwever. that tilelohn-tem viability o'agricultural rCseIc;iC 
syStni sli Leends onltile ClC -gncC oh (irgani/cCd )rltucer interest groups who are 
willing aind able ti exert influnce oi tile legislative and executive processes. This is 
because tile support ofagiricultural rcscalch fortlhconing from finance and planning 
Miistrites,. giveri the prc'sSures undlr which Iliese ministries must operate, is riot 
decpendahle. 

To assure reasonlable domestic levels iof fiscal support oin;aregular basis, national 
research prograiLn IaCrs and proi ariLbeneficiaries have tor coinlinit themselves to a 
Sustained political development eifort. 

This statement fits the Latin Ame-rican enivirVitnniilCnt and reflects a political Cconolly 
appiroach expressed hy marny latin American writers. l)r. Hliscu Alves has argued
convincingly thlat periodis if criSis provide oppoirtuniticts for rescarch inistiIutiOilS t 
gain the comninitnicit ol'policyinakir' if they find aind Lise the best strategy for their 
own situation (Alvcs. I987). 

The questioin of whether or not coalitions (lfagricutlural glroips always s.uccCCd in 
rais;i1 Support ti agricultural research is seen in a different light by Browne ( 1987:83, 
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87), writing about the land-grant system. Although most has been written about the 
responsiveness of the land-grant institutions to their constituents, where more than
80% of the land-grant system's resources clme from sources within the state, Browne 
notes: 

The lost extensive aind de+tailcd statements ol pprt (for research) come from 
those interests that are Som patrt of the research eflort .... Policy positions critical 
of' agricultural research are sIrrprisilgly cxtC nsive arid broad based. 

The Criticisrms of agricultura research, cominrg from aIgl'ricult ural groups the lves, 
are diverse aid often coll tradictor'. Rese'arch is Seen :is 1cinCill univcrsities ratihcr 
than farnlers, producing proiducts suitable for Industrial proccssihg rather thlill food 
which is tast\ lld IUtititls, and itrodUCilg tchnot logies %%hich nglect thie
 
cnviroent lil. 'lhe conclusion of Irio\lne's thesis is
that the veto powCr of ollsetting
coalitions will preve ally cChia e in tie resea'r ch Igclla since notthing will be seeii by
all groups as alli flitaIrbig oUs illipr-rvnicull. Mcil ilree, h iat clhoreUs, of \'toices 
ia, dverscl affct overall approprioision,. 

htJins llwlizing .nl)lori. 'lhe irrve which took place iI I atin Ahaeric"I to Create
 
ailIiin1r is
ristitulCs 1r te I I0s and 197Is waits iit.ended to iake rescarch more 
respinisive to its clierrts aid stakeholders. The llel\ c was gencrally aided by long-temn
rnistitutional stiupport frorir IJSAI, ,hich si\\' then i ne\%flexible way ettingas \%'tif 
rescarch tLn flrr-i under Ire bureaucricyo to,lire niistries. I lowever. there wis a 
tc'ndency' for the institutcs to beliavc as if their conislituenc lay Intie dolliror 
coiininuilt v and [lot in tie doiiestic politicail struCetur<s. tLSA II) beeCin to suffer donor 
fatigue alter ially years if dclining niatiOnanl Srlr1t ciaused in pat by tel political 
isolation of tire autollonloils instituites. 

The' latest trend in l.atinll lrerica is the creationr ol privite research Iilduciones. They
arel charactcuri/ed by tie prehrdoiinance of pri\'ael-sectror agricultural interests ol their 

o)lrds, all tcliIpt to Cstablish endowniints to erllC i stabhle resource base fo)r
ICsCalch. and a ira alto . ort niew .lgriculturllefforts. TlIroLgh thCir board.s they 
are expected to becomlel clost. .. rodLec'rlS. aid he respoisive to the nccd for research 
on lintriilditional crops that national research instituites historically are poorly 
e-quipplCd to hanile. 

'he establishmiient of foundations was oie way of overcoming donor fatigue, and fit 
well wir the pilorsophly of [he donor giovcrunnclt, which was stressing privatc-sector
initiatives in all alreas. 1,Inforluntill, threir rhrIltric of being a "private-sector
alternative to failing nati onal systli'lS" welt eIrC'0d the reCalit'. ThC'y use public-sCctor
funds (coming fronr aid donors), few of them have their owni research capacity, and 
they must rely on hlirnan resources that the\, draw away froi tie national institutes. 
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Whether they represent an increase in total funding to the system (by preventing a 
decline in aid), or a diversion of resources which would otherwise be available, isyet to 
be seen. ']'liey will lace a test of sustai nahility when the aid-funded projects which 
initiated their activities arrive at term (Sarles, 1988). 

Tapping sources qj'funding wilhin agriculture. hlie agricultural sectoIr, however, may 
often have unlaplpCd SourcCs of research and development funding that can be 
reinvested in the sector. lhese incltde support by producer gro ps for research 
productieon csscs levied by industr\' counlcils or authoriti ,. ,armarkilgl taxes to 
research, and formula funlds that tic increased governfilelnt Colltri[itions to 
coiillents hV donors and otiher soICes of funds. 

Production cesses. olten volnta ri lh leied b tie prIduccr orgilni/ation inl support of 
research and dCvClopment activitics lct'fiting its mnbers. have been valuable 
sources of1research ltidingi for many coimmodities. 'hey have ben credited with at 
least two ad\ anitages: 

" They provide. in autonomous coic of resources which can be used to ensure 
continuity of the research cadrc. 

SThecy are linked closely to producers and ensure that the system is responsive to
 
their needs.
 

They have proven to be most fcasihle' when the Conliiiiotdit' (usually expor crop) 
'aces an elastic demand, when producers can organize tichemselves to capture th' 
bcne'its from research (it her by :ippropr iating the land suitable to the crop or through 
marketing the output ), o- \vhen [he indulstr\ is facingi a crisis and mcChanisis arc 
crCatCd for an orderly di\Crsification lut of the crop. 

Research fu nded y1Csses. however, has certaii disadvantages. The cess may have a 
disincentvceeflect, the base to which tile cess applies maybe shrinking seculat ly, and 
market instability may make forward Ibudgeting uncertain. I lovever, as the case of 
coconIts in Sri Lanka demnlonstratcs, an illstittit. ItIndCd hw cCssCs can still enjoy the 
advantages of t gi to get additional supportan atonomous core withot Ceding t gt 
from the general budget (Senanavake aid I Icrati. 198 1). 

The earmarking by the government of certilill sources of tax revenuTe for specific 
research iprposes has not been tried frequcntlv, although earmarking taxes for 
development is comnmoi. i+:rimarking tends to work well tinder certain conditions: 

- where the objective ofthe expenditure is LunivCrsally accepted as "good" 
(such as hicalth or education), 
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- where the benefits of tile research are recognized and can be appropriated by 
those who must bear ile tax. 

larmarking may also be attractive because many of thcsc characteristics may be 
present: 

It m1a1stibstitute for (Iccentrali/atiot of tax and expenditure atilhortv where 
governments are highly celltralized. (Taxes on a highly regiol-specific commlodity
which arV speIt Onttirlhil courlodity may prevent the feeling that the region's
wealth is being siphoned off to tire central govcr1ilneIrt. 

S()nce ctablislcd. an carmiarked tax obviates the need to engage il annual political
infightiing ltr a budgct although cstalishing it nav reqUire t major 
political effort. 

It niy promvidc Istable funding source whcre tile tax is linked to the export (foreign
Cxclintg ) alue of tie cro n teildo itSic currlley ' is unst"able. 

SIt iIa\' tControl a teleiecyl' for ecltral governlimlent to absorb all revenueis where a

region 
or secltor lacks confidence ill tire Central governilentCs use if
 
discretionary iri1coie.
 

* It lilv inreCaC, dollr comimlitmrent to a particular activity through sonic forl of 
linked support. 

I lowever., eairmarkinlg has certain disadvaitages whichllmay arise atsoiie Stage il tilre 
process: 

It introduccs rigidities iiihto tihe fiscal sySlell. Expenditures mray he too rigidly tied. 

Admi nistrationls cotntrolling such receiits may blild power bases from which tlle\
Caln rellse to relinquish thcir fundinrg 'Cll after the otbjective for which tile tax wa"is 
cariarked hasIeeii achieved. 

VbeyIcomei icprlalililt taxinlgauth ority outside egularitl public finiancesystem whicih pr.'vcnts a reallocaio tiof resoiurces o higher priority ises. 
They illray not Cli iiCi'C,, I' 'CCI , li"+ fundir'g eiter" 

because ire sctor is facilg a deCliniirg iarket oi ire tax itself has significaint
 
disincentive effects.
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Earmarked taxes do not necessarily have to come f'rom the commodities they fund or 
even the agricultural sector. Other candidates include imported articles for mass 
consumption, luxury goods, and excise taxes on alcohoI or tObacco (demerit goods). 
The condition fr success seems to he that the objective is accepted by those who must 
bear the tax and they have few ways ol avoiding it. 

New sources qf domeslic support - i'rivate-secior inveslment 

Up to this point wC have stressed methods ol increasing public support to agricultural 
research. There is now tile rccnrer-gicC of what is being calIled the "'private interest" 
view of the public sccttr. It rccogn i/es the iiIpCrfections in the public sector's 
allocation of resources, a11rid argueslhat tlhe governIriment should invest its resources in a 
way which Clrcou,'ags a maximiuui contribultioll froi the private scctor. The essential 
complletentarity of public-sector LIndpri\atC-sector research Iliust be exploited ill a 
way which draw1s additional iCoLrceS fIro1 the private sector (World B ank. 1988). 

As F~chcvcrria ( 1988) concludcs from Ils study' of iaize: 

('outplcnicrltarity hctwv,'cr public and private research contributcs to the rate of 
technical chanec ill glriculturc. I'arntrs 'ill hcncfit h,a larger role oI tlie private 
sector ill developing. trausferring aid marketing better Ul.iic s.ecds. Public rescarch 
and rcgulator'y pidicics shiould he (irecteL tostilliladtC pri\ate iiIvol\ctcrt in R & I) 
aid seed prtetit by streICMgtheICring the pub',lic rese'arch by\rgral.training 
scientists, and I,\kecping research, pnOrductiri., arid riarkctilg regUlations to a 
urinirur irrrdcY to aisure: quality and conipetitiom. 

Irl order to deveh aprid Capitaliic mn this coriplerieClritrity, a iruiber of preconditionrs
Ilecd to h t l( I19,s):nbc IR'A-FIl)l, 

* New lecgal arrango.e, its nced to he,Ceveloped which p)rMidc for public-arid 
pr'iv'ate-scctolr coopraltio.ll, iforrIV to ovCCoIIe dec;de>s oco)pCitionll aiLd 
rnututal srrspicion. 

* Incentives riced to eprovided flr ildustrial support to agricultuai res.-ai'ch, carried 
out by. or in associatiori with. the puhlic sector. 

* Structrc chalgces lecd to be IadeI which facilitate priiate-sectr participation ini 
dCcisionI making. 

OIce these precodiitions are nitet. a IrIIIbe o)fIrccliarisnis which help irrplerrrerrt an 
enlarged cornilit Cilt(the priaite sLctOIr cart be (CvCilI).d. These include 
public/private-sector consortia for research, cmtract rescarch by national research 
institutes ari1d prurviicial dCvCoprirCnt corporatitrs, and private founldations. 
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Conclusion 

Bringing the various elements of this paper together, we may argue: 

" Developing countries have Cbeen making progress ill raising their fiscal efforts, in 
allocating public funds to agriculture, and in assigning importance to agricultural 
research. 

" A particular cffort is needed to help IM.Cl'-illir-iddlC- a.nd llidlC-iricorflC countriCs to 
ma1.tintain their+concCrn with agricnlture dIuring p1 ti'rtIs of' structural change inl which 
the taxable bases are increasing aild the share of agricultr-C in gl'oss domecstic pro)duct 
is flling. It Is ill this grolip of cottlltries that tile opportunity to raise the ARI is 
greatest, if only by takinug advantage of the structural thar;sc,, and witholt insisting 
oil an increase ill tie share of the argricrIlt ral ildgct going to research. 

Research leaders have a rcspotsibilily to understand the fiscal trends at work, to 
Ibuild po0+litical coilStitullciCs that suppolrt their clims to resourcCs, to contribute 
rCsoLrces an1,d ptolitical CffIorts, to iarticipatC in the po(licy' dialogue, to propose 
IeW S('Ill"cs of Iesources to nreet their needs, and to use the resources so obtained 
for widespread social ohjcctivcs md not priorities set hy special interest gl'oups. 

" Inlcluilllg tlsc I'ulnctiOlS ill the tasks of tie research system has important 
imnplicatios for the way research isorganized il a couLtry. New structural torms 
to exploit the complelcrltlarity (",public- and private-sector research arC required. 
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The true ineasureoft/ie suacessof/a prograil o1iitcernationaland technical colaboration 
isnot in its accomnlishimntiisduring i/ie period itis in force but rather illwhat happens 
aftertrreignaid has been withrawn. 

George 1larrar, 1967 

'troduction 

The theme of the Bruntland Commission is sustainible development, a message that 
has bccn greeted with applause in rich and poor countries. The sustainable message has 
spread like wildfire, and 40(010 copies of the F'-nglish edition. Our Common Future,' 
were sold in the first y'ear. But the report sheds little light on African agriculture and on 
the deVeloprment of sustainable i ist itt tions. Neither does the report by TAC (1988), 
Sutstatinable / Igric tra/ l'rodtuctiot, shed inrIch light on the critical tIuestion of 
dcvClopinlg sustaiable institutions. 

This paper presents SOm1e tllouglts on the development of sustainable institutions tbr 
African agricultural developm n. The tocus ison strengthening the three core 
institutions - research, training.:!ld extension - that f'orm the institutional base of 
African agriculture. Primary attention is d'votCd to strengthening national agricultural 
research s\-stcms (NARS). and sx otnlar'V attention, to trainng and extension. 

A sustainable NARS isdefined as olne in which dlniestic political support is mobilized 
to provilc adCluatc domestic financing of all core salaries and otpcrating expenses of 
the national agricultural research s\,ste i. The perioriiaiicc and sustainability of 
agricultural institutions isexamined iwer two 30-year periods: the colonial period from 
1930 to 1959 and post-independence from I96t)to 1988. ihis historical assessment 
raises sonic longer-term issues to ponlde r on stre ngthening African iilStittutions over the 
coiing 30 years. 199( to 212). Finally. sonic of the implications are explored for 
African states, donors. tlie C( IAR. and ISNAR. 
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Th lihesisot this paper is that atheta third o acentury o IndepCnde.ncc, many A Frican 
states are scveral generations behind Asia and Latin Amcica inl terms of their stage of
scientifiC, PolitiC;Ii, dsnd institutional maturity. A few countries inAfrica arc probabl)'
one or two cCnturies bIehind Latin Aniorica and Asia. This isa sensitive topic that was 
slhL+unnCd in flhe IN)Is and 1970)s and isonly siowly starling 1t0 bc discussed opelnl\. For
exanple., the respected A fricanist, ('olin I.Cguil, rcCCntly obscrved that iscolonial 
poweurs wilhdrew from llthcontInent I it1)6). Ih lft hmlllbehind aseries of nationalstatIcs, but \'crv lew EatIo-sta tCs. 'C IeCvel of d evelopmeInt of Ihe contitIneIs
 

:iation-s[at c%\asstill rough I equivalent Itothat of l'uropc or ('hina 
 in the lourteenth 
and fIfteenth centuries -and cCrtinl\ no laer than the sc,ntCeitl I century'" (Ixgulelm, 
l9S+*: 24). 

II is Iypotc,,ed tht rie stage of IIIstitutIInil maturIt\' o [Ildividual African states 
\%ill play a critical role in dete rmining tII type, am, n-ut, and squetncc of lrscIgn aid
that can be ab~sorbed ,iih I ut most donors if" ially' ignore the stage ofJirci.~,I.-


institutioald nMrIrtrit of i1di\ iduatlAflricanl states an. ,epare a continent-wide
 
strategyo St re'riieii inslitutiolls such Isd lalltioal asgricuLIuraI 
 research system or a 
lnalional C\Ielsiosn ser-\ ice. 

The Stag iof institutional Iliaturity of Af'rican countries relative to Asia and ILatin 
Airrrica is begiir to rcccivc :ittrtion Ifromiresarchcrs. While irucl offthe
 
COMiparati\ eschihlrshirI o. Africa ard ,\sim Center's oi drvairr insilhts from Asia's
 
de\ elIpruct l\ricnc 4ftrfrica, are a fe\
A.\ tlrer studies which (lcpi)nour
 
knowledocbaSe ait cschc\ 
policy iprescrip:tions.wo dei%0C1rapihcrs stIudied the
 
relationship bet\\ Icithe stagc ofde\Ch prrenr anMd the spcd Itwich 
famil'y t-laMnilI 
was adopted in Asia ard Africa nml concluded that fite shom n.ess to adopt family

plalnig ill Arlic; i '"not C\plahiied byv ir African coilitries Ibin 
t,ar;ll
e irlier stae (f
Socioeconomic dtc\hoIrIlertI( ;idivll and (8dw !)SS:8ll.I 1t). The ('adwells

Citeunti that ,.\ricari IMnhilv s'ietlires :id collollic ;ird rClieious aftiturds towards
 
fcrtillly se\CrClv litl the ,iiitv 
 o)f African slcs to iplneenicit f'orceful family

plari'lirny pror;inis. But tHere 
are. rlar_\ PLii/lcs aioiit llledrarnlltic dif'ferences 
between Asia. latin Arricrica. arid Africa in termis of, life expectaincv. For cxaiiple. 
even thnumih Sri ai.ki;iiid Sicrra I .corCboth hr pUr capita incomel.s of $331) in 1983,
the life CltCicw;s ) v"'\riI,, in.Sri Lanka. Cmipared to 38 years in Sierra lonc 

iurrnian ard l)coiaiik;ir. 19S). \ recent study ofI25 World hank-financed 
awiculturif d\ C~loprirrl proj.cls it Fast Asia. I.atin Aririca. and Atrica points to 
substantial dilfcIrcncs in tire .itsltairability of, agricultural pro'ects h\ cortincnt. 
Instead ofevaltiatirng projCects iirriiediatclv after lPro.ject Completioto (tiomrrnally\ fiv'e to 
se\'car uds altcr lro.jcCs had started), the pr jects imiplerniertl btwe en ]t) and
1980)\'ere sttdiCd tl\\CCn I )98f0aid 1984. The surprIsirisg f'inding was tiart all of the I0 
projects inl litin American aid Asia were corsic;. ',',',nornically sustainable, while 
onlyN two of, the 15 projects ill Africa \,crc cconomicillk- sustainable ((e'rnca. 1987: 4). 

198 

http:iprescrip:tions.wo


The findings point to differential sustainahility rates between i' frica and Latin 
America and Asia and suggest that projects for Africa may have to be designed 

differently than those in Asia and Latin A merica. 

The African Development Context 

In 1957 Ghana. formerly the (old ('oast, attained its independence amid an 

outpouring of joy and high expectations. Three years later in 1960, 17 additional 

countries won their independence, thus explaining why 1900)is often referred to as the 

date of Africa's independence. "'oday 45 countries, totaling around 50)0 mlli ion people, 

make Lip sub-Saharan Africa (Figure 1). But despite the euphoria accompanying 
nlld earlylIN s, tlere has a fundamentalindependnce in the late I950S Ibeen 

mismatch between the enormous potential f'r physical production in Africa and tile 

capacity of Africans to achieve their cconomic aspirations. Table I shows that African 

states are poor and that life expectancy is Io\, . 

Africa's poverty is captlured in ,"single statistic: the totzl (INP of the 45 counLries in 

suh-Saharan Africa in 1985 was slightly less than the total ( NP of Spain, i nation of-(0 

million (World Bank. 1087h). Sixieen o' lhe 20 poorest colu;tries in the xorld are 

African. Since 70'% of the people in Africa live in rural areas, raising the income of 

rural people is a prcrequi' ite for improving the African standard of living. Because 

poverty is the most central cause of hunger and malnutrition, it also follows that growth 

il per capita income is a prilary way of helping farilies increase their access to lood 

and reduce malnutrition. 

African states are generally sImIll in terms ot p)plahtion. Sc\cntecn of the 40 countries 

in Table I have les'cr than 5 million pe'ple. pointing up the need to examine how 

NARS in small countries can adopt what [mil Javicr of ISNAR calls '*intelligent 

borroming'" as the prilary trSte',tCgy r acquiring nvew technomogy. Intelligent and 

systeniat ic borrowing of techidogv is tile hallnark oft he dynam ic ccon(nic growth of' 

.Japan. Singapore. South Norca , aid many other countries. Nevertheless, there is a 

widespread view in Afri,,n scientific circles t0hat Africia should develop its vWn 

technology rather than iclying on horrowing technology as the prililary source Of 

acquiiiring ne'. technology. F(rt exaul pie, Professor lThomlas Odh iamo. i)ircctol 

(eneral of' IPll forcefilly argues that ''Afric misot Ofulgrow it,; concentration on 

technhology transfer as tile priil\r mechanism for achiev'ing agro-induistrial 

devclopmlcnt'" ((dhiamh, 1987: 4). 

Africa's economic crisis of the 1980s is first and toremost agrarian. And since tile 

agrarian crisis in almost all African statCs is i ftailrC of the Iood aLnd agrictiltural sector, 

t.ll) simplyvl)od crisis per se, the challenge for African policynakers ilt]rather ll 
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Table I. Economic Indicators for Forty Countries in Sub-Saharan Africa 

Population 
(millions) 

GNP perCapita 
Annual AN eragc 
Gro,.th Rate 

Agriculture 
Annual Average 
Ciro',th Rate 
(Percent) 

Average Indc: of 
Food Production Pcrcentage of 
per capita Labor Force in 
( 1979-N 1= 100) Agriculture 

Life 
expectancy 
at birth 
(years) 

mid-1986 1986 1965-86 "65-',O "8()-'86 "84-'86 1965 198() i986 

Low Income (S) (%) 

1. Chad 
2. Guinea 
3. Ethiopia 
4. Burkina Faso 
5. Malaw.i 

5.1 
6.3 

43.5 
8.1 
7.4 

-

-
120 
15 
160 

-

-
0.0 
1.3 
1.5 

-

-
1.2 
-
-

-
0.3 

-3.9 
2.7 
2.5 

100 
93 
87 

112 
90 

92 
87 
86 
89 
92 

83 
81 
80 
87 
83 

45 
42 
46 
47 
45 

6. Zaire 
7. Guinea-Bissau 
8. Mali 
9. Mozambique 

10. Madagascar 

31.7 
0.9 
7.6 

14.2 
10.6 

16 
17o 
18! 
210 
23) 

-
-2.0 

1.1 
. 

-1.7 

-
-
2.8 
... 
-

1.7 
0.3 

-2.3 
-15.9 

2.1 

100 
-
1 
85 
98 

82 

90 
87 
85 

72 
-

86 
85 
81 

52 
39 
4 

48 
53 

I1. Uganda 
12. Gambia. The 
13. Burundi 
14. Tanzania 
15. Togo 

15.2 
0.8 
4.8 

23.!0 
3.1 

23)1 
2310 
240 
250 
25)) 

-2.6 
0.7 
1.8 

-(0.3 
(.2 

1 

1.2 
. 
3.3 

.6 
i.9 

-1.1 

1.3 
0.8 
1.7 

I11 

98 
92 
91 

91 
-

94 
92 
78 

86 
-

93 
86 
73 

48 
43 
48 
53 
53 

16. Niger 
17. Benin 
18. Somalia 
19. Central Afr. Rep. 
20. Rwanda 

6.6 
4.2 
5.5 
2.7 
6.2 

26) 
270 
280) 
290 
290) 

-2.2 
(1.2 

-1.3 
-0.6 

1.5 

-3.4 
-
-
2.1 
-

2.8 
3.0 
7.9 
2.5 
0.9 

85 
114 
98 
94 
87 

95 
83 
81 
88 
94 

91 
70 
76 
72 
93 

44 
50 
47 
i 
48 



2i. Kcpva 
22. Zambia 
23. Sierra Leone 
24. SaoTome/Principe 
25. Sudan 

21.2 
6.9 
3.8 
0.1 

22.6 

300 
300 
310 
340 
320 

1.9 
-1.7 

0.2 
0.7 

-0.2 

4.9 
2.2 
2.3 
-

2.9 

2.8 
2.8 
0.5 
-

0.4 

87 
96 
97 

-

96 

86 
79 
78 

-

82 

81 
73 
70 

-

71 

57 
53 
41 
65 
49 

26. Lesotho 
27. Ghana 
28. Mauritania 
29. Senegal 

1.6 
13.2 

1.8 
6.8 

370 
390 
420 
420 

5.6 
-1.7 
-0.3 
-0.6 

-
1.6 

-2.0 
1.4 

1.6 
-0.2 

1.2 
2.3 

82 
109 
88 

102 

92 
61 
89 
83 

86 
56 
69 
81 

55 
54 
47 
47 

Lower-Middle Income 

, 

30. Liberia 
31. Cape Verde 
32. Zimibabwe 
33. Nigeria 
34. Swaziland 

2.3 
0.3 
8.7 

103.1 
0.7 

460 
6 

(20 
640 
690 

-1.4 

1.2 
1.9 
2.8 

-

5.5 

-

1.7 
-

1.2 
-

3.4 
1.4 
-

99 
-

92 
103 
-

79 
-

79 
72 

-

74 
-

73 
68 

-

54 
65 
58 
51 
55 

35. Cote d'Ivoire 
36. Botswana 
37. Cameroon 
38. Congo. People's Rep. 
39. Mauritius 

10.7 
1.1 

10.5 
2.0 
1.0 

73() 
840 
910 
990 

1200 

1.2 
8.8 
3.9 
3.6 
3.0 

3.3 
9.7 
4.2 
3.1 
-

0.9 
-9.8 

2.0 
-0.6 

5.3 

105 
76 
94 
93 

100 

81 
89 
86 
66 
37 

65 
70 
70 
62 
28 

52 
59 
56 
58 
66 

Upper-Middle Income 

40. Gabon 1.0 3080 1.9 - - 98 83 75 52 

SOURCE: World Development Report (1988: Tables 1, 2,7. and 31; Box A. p. 289). 
- = Not available. 
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dltnors is to d iseoCI\ er i) \\ to raeise rutral productivity ald Rural incomeseacross the ;oard 
(Ficher. It,82.0. The omeern meult flK.nya adopted this strategy+\ in 1986' wLet it 
idciltiiud se-ene'cu Itial" core of its 'ootd aidcomintditiCs that formed t0h.. 
i.riculturill pflic\ ma;. \\ heiat. milk. and mcat forl+food scur-it\': ho0rticulIturail crops 
for botl e-xp)rt iid lioiimc t.illltIIpt ion and coffee 10r'r;ilsillg fainlli income andand teil 
eaniiIg feel'ni2ll i:*', Icli i,refrlshing because it nllIVeCs beo\'tnd the!X.\hanIe'Cl.Ken IpprI 
nar' tlUei tc on food and casll clop , laf rite amllm anoiy IV()/N( () (privatc 
volntlr r. ai/atioi; /uon\ riilental o0trgaliati,i ) grllps, and decides which 
CeoMrnodilic mtiloni. e promottcdill ordelcr to icliie,,e iultiplC objcctivC, il)CnLudilng 
Laily ;11d naion1al Iood 1ckcniiltV. re.ig-il iie. ,O\ e'mlleliclt revellue. 
em+plo nlient and ic'itnal Iblance. 

lie N \ RS in \fric; ic ,,Its\\ igclida of theIllcp'ilg-their food-cclterld IeseIarcI 
N)81 Willt an ;tac tllid more blanced reetrch ;rllail thlt focusesltilhe gcielaitill 
of li_\ tcIcl inh. hor lfod. i1 i. ad e)rt coTilllodlitiC,. IlIder condition1s if 
ilpid ltionilw i l lit\ techleth7. i,, eCltial Itohelp riise rtlral ilncoiCS, 

assil paikilng acilllllti" ISutl( 
fertilityrates1 tha\ inil: iinutrial C\plnill geLnertiles. holet-' *obs. 

pros ide iil ls ijid st in f peoplel illrull a 

!O stlllili irc'. :\fit ac'tceonomicisi is', bIni bNillil g ftu 'everaCilcollll'\ illd it hit, 
decde. Neitlhcr i:npfistic tiiit.nii aboutt chincing. tlhe ilitcrlitiolil ecomilllc 
ordtler ior calls fi e\pt \ e Als'cl. the-Itld llr flil th, lhe PtiollCIII is rooted ill 
politicil ilcl'Ct of a) rifnl ililriilc the colottii;il pCriod. This IeI c'thas2co tin ed inl 
teilpt',I-iiIdepcndiicm:c periol. Stp-gaplica s-urcs lli\c been tried - Crash pi-dtictiont 

,cdiliiu and mass infuiomn torigcwn lid bul Ihc-s,, hi\c motlv failed. "herefole+
Illm t lLc clisis, o)il iiUlti ll I t irictilituiri!-lIt-l grothli. ,ntIB adl.on historica.l 
t'sp\ el c' i sitcrat\ must t Iles1 ,a erieullunil-lc.i le fr;lwicd Ihln i2-ycar 
liri/on ;iitm l ist entai i coiill.binitiiml tech n1lhniog i illn\ ition ) plicy relolrll. and 
i iutititim i;lrnc.t riig ecitiis eacll h\ itself, is limtiited. 

Institutionls and Africati )evlopmelt 

\With the eception of the pionccring re"ilch onlt ilsititionlill innovation hy Veinoll 
Rittiln niill igriculturil pelnlt-ItltYuIirol I [ivaii. lC spcciallists hi\C n'e,1CCted 
iistitutionill issues. Ihils Is be cSlcCiiill Ltrue Africa x,ill hcre social scientists have 
beel enthralled iih ariaii vt.I ,resirch, sciall impact and lloresifi lisses"meln, 
r-eccnltly, slstaiiable plh'tin Thist'll-. itctntion to research oitl' Ilck ofl 
inititilli,, h(\mc\ cr. does ll come a1sa1surpise.. The late ( ilunl rNlvrl;il reports 
thi! \ lien lie kas cilrrviiln out resclich fomr ;1Sia;Ir)i iii the t900s,. the IhIemot dlifficult 
issue was lCeiiiing ll% -'to dcal with tilteplliti:il isisues of cl,;iiicinIinstitutions, which 
wcre then, ais nowm. illi\tided bv imost ordillary coiss their wtitings i 
d lI\ClinCIlt(NlVrdil." 19,84: 154). 
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B3ut the study of inslitions has recenhls een moved to cenitcr tage by Conomists inIindu!;trial countrisui, such as l)ouglass North, Oliver Williamson, Irna Adeliati, andniani1y (othtiers. II a rmajor cI tionthe ecomomic d puik,,,Mnt proCess iI23 coullltrics to clthe I B)14 perihd, t91- scholars rceCnthl ConlCUded that
"is(ittit tsls matte-ed ImIO,, it) disli guihijn beteen contryllltry grolps experilnciwig
 
moe, succcs,sfll tIid less sucusful ecoltl de\'lhuint'"('Morris 
 aid Adelmn.
ISX: 21)9) l'hIilutth ls cOiciiIluid d tlat di\crsit\' if] grotIll. diversity ill i stitutions 
cnd dirdsil\ il aJIiicabe thic eei hallnliarks of the process of ninetcuthtie irith 

"
CCUltn.'dC\ 'h)omeilCifl.
 ( I I..Jhht id . ichitan Stt Inhersitv conteds
that 'intituthmal llitfatiows arc prsitly thu most serious costrailiiii., factt"n fol
he digricH tlltc f4 dC\ l I tId anid IIc' Iy iItI It lIi/i I g con It ris and h I h
less-(Ic cIopc mIIII
'tI ,";ct
tc.' Its\ colnst itelfCd mr lih C\iStIi i ittIt olls alld
itimiaii capital siocks thIn hy IccIlogics JI 
 s ocks of hhoh iclIII phsical
 

capital" (.hhn soii. IINs: 
 I). 

I jI stt rC'aicII n n lttltionls illAlrlica is ill its illfaulc (Vall RCeiieI alld W iisfis.I ;N), 'hClard-core knios\ hcdc bas onilto\to streiuithill ntstilut such as NARS,
c\itiiso sCl+s. ill d cultisc, (F agriculttiuc in Africa is inaehW u.L esearCh isuni,+Ctitl\ neLdd(In itlespreatd inslliultiol;Il faiilrre utlresearch s also liceded oinX0h1\ sonic inStitutioMis arc SIikinmI_ cllecli c: the Knci lc l)c clopmeunt Atithoritv,
 
suniMi- ,0(}.fl)It1,1si CItIthis:
thle /int',bhc sintallhlt leiL ( otO Malkctiinig Buiitod
Bots\sIlia Meat( nliiiti Wes( ILTcOoli COlteeC UoIpCllti\C t I nuoii: ani tineMali Slid ('(tlt)ll lPIo(ject tlatdiclu~dcS 5(.60II SullhOIoltCIs (Ab+tt. 1987). Tlese
sutc ss stories ',1hiodIV caIrcuIllv 1tUdiicd1 to dtiia 
 h rtis r llSituitioli buihliing in the 
S9.,t)()s.
 

Afl''J"llr ticaiia ll(dtlt llMS i ir:g alld c iiout" l'lunus I t'lUsed hI() fto devclop hlllall
Cija hilit.,,aid algliciuilttr.;l ilstilultions at this Car'l stage o 'frical l dituCleeopilcnf .
Mal\ COtnflrics find it dili.'ilit fo IpursLI hgu-tcrii
n i situtioii-luildihig stratlcics
,cCautsc,.'oici, 
 uilnrest. political iilslf1aiitv. MId hic lCeIdV ;la% iiIbilitv 0i'fin d Cial idf elI'sCaS trtiininw aIut hout,-tril ad visors. !i ollic lcoutltl "ics.the teCal ald i agilladalirof'political tIII stcoui all"l rs ISllititIM ont' iL'[iih lhe hoig-tcrllt ifilsflittill

luildinig itO(ICllthat \,Ct-c succcsslul in\,Asia in the 10(s tid 1T7(0. But the Inost
fntlildinilifla issue is the ilailitv tfhdoltinis to colicltoItipsinntitutitn~i ntl scientific nnttunitx." wifli .\ frict's tarly sta c of 

Thie iIgCrt onC \,oi it -\Iiad. th Iill onielIsC fircIOtIf co1liellil that thertsotuii'c-t ItifslCrInlutl of httrci, n :assistancc 11nsflt he replaced by a ilutnliil-capabIility/
i1sftittti -lui tildi[I'ittlO ttLcvLoplritf 'l'e ,Is of the iC"lotollils soutrce-trmsfte.
lutdcl ate pailifullv appa.,iiit Somalia. ,\rcclnt joinl LJN)lP/ltIRl) technical
mission dug dccplv into tine oftl'liserinc reign aid to Sotnaliam fe a coulnfry rivenwith clal \\i,,and clitur or two hihntid llost AsiJI countrics iln teris olfits levl of' 
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scientitic, institutional, and administrative maturity. The joint team reported that 
do'nots were collectively punping US$ I(1()million into Somalia each year to support
 
12(0 expatriates on technical assistance contracts and overseas training for Somali
 
nationals (UNDF and Il, 1985)Y Nevert helss. this revolvi ng1-door model ot
1I), 
forcin advisors and overscas training is riot achievine the ultimate OjcCtivC, "tihe 
development of national capacity through the permanent transfer of skills and 
know-how to Somali nationals and national institutions- ( IJNDP and IFRI), 1985: 2). 
Witholu questioLI .the model is not addrcssiing the hone-teri problem of developiiig 
sustainable Soinali institutions. 

Three decades of inldepenride nce have prodtccd a large knowledge base ol why many 
foreign aid-financed ;rricult ural and rural (leveoprleln projects are not perfonriing 
"Hellat this carly stage of ,Arica\'s ccononlc history and institutional fragility (NMorss, 
1984: (iernea . 1985. I987: Zn rek. 1985: World Bank 1987a, 1988d Itcher, 1981h. 
1984. I988a. 19881b). There is consistent evidcnce that Imunari capability and 
instiltional barriCrs to de'elopment havc been skirted in the drive to increase fhe flow 
of foreign aid to African agricultrC ---especiallyvduring tle ra1lpid build-up of aid for 
dircct-action plojects over I973-83. Startine around 1983. the foreignii aid pCnduhlm 
shifled fr prIooeet- to policy-based lending. But regardless of wvhethcr the focus was 
on projects or policies, the end result has becn the same: the long-run human 
capability. scientific ard institutional and social organizational issucs - the pimc 
moers of agricultural development -- are being sCriousLh imelected by both Alfrican 
ptlicyiakers ;inl dtinol:,." Thlre is a need !,or aIfundamental reexamination of the 
assumptions about Africa's stage Of cCOioliC history, the diffelrcltial levels of' 
dCvelopmCnt ofl'varios African slates, absorptive capacity, rccurrent costs, and 
appropriate long-run strategic, to strengthen national agricultural services such as 
research, extension, and trainng. 

Institutional I)evelopmenit during the Colonial Period: 1930-1959 

A skeletal agricultural research infrastructurer was established in most countries in 
Africa during lie first two 1tothree decades of this ceitury." A cw count ries such as tlie 
Sudan launched research programs immediately ollowing World War I (ldris. 1969). 
By 1930, a small group o(irescarchers was at work in most countries. Most researchers 
focuse(I oni LxpiOrt commodities, but research on l'ood crops included sorghuti in 
Uganda. niaize in Zinlbalwc aind Kenya, rice and cassava in Zaic. and rice in 
angloptioC and t'rirricphOnIc \\Vest Africa. 

Withoul tliIest!,ior man'y national agricultural research s''stcnis (NARS) inAfrica were 
effective producers of new technology during the coloiial period. The creativity of 
NARS can be illusrated throrgi historical sketches of research in Zaire. Zimbabwe, 
and Kenya over the 193(1-59 period. InZaire. forrerly tle Belgian Congo. aibom 
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tWo-thIiirds o the bIudgt Of tile Belgian-financed nationali agricultuiiral rCscarch scrvice 
- INF AC - was focused ,OilCxport crops and onC-tllird on food crops. Research on oil
palms was launched in 1933 with the goal oldeveloping a hngl-yielding palm to rcplace
the l1l, low-yicldiitg, vild Inl Illa in tile bush illlgre\ West and ('cntrl Africa.i In

139., years Of I.rcI'CII statlonaf'ter only six ' lite INFA( itYanganbi illnorthern 
Zairc. asimall team olfive reseiichcrs unlocked tlc ientics of thle oil palm. ICeding to
the dlopmeqyint of hlybrid varictics thillaot-ViCheldd wildI imlmS W sCvCIal hunhd'cd
 
p.Iecint undcr farm conditions Bc\lin;acrl. 1940: Tollcns,. 1988).
 

Til oil pam rcsearch at INIFA"' Iad I;a'C rCgional aid inlcrational :,pillovcr ct'lects
which helped luinch the modern o)il p.alm illo.lu,,tr\ inl (olC d'lvoiC (lorirlly the Ivory
('oast). Nigcria (licher. 1907). Mala\sia (I Iartlcv, 1970), and InldonCsia. 

INlA('s ricc researc h also dlmnlstf;Itcs the Spillo\ c Cfccts of I Icclnolopgy
producing lltionll aericultual rescarch s\stn.m tI'P/NARS). In 1958. INIAC
relCesed an uplatd iceC,
,\ailCl.().S.0, allcr six .eirs Of breCling andIte.st ilg while
 
relying ontone o fihrst llaili'
ralle comuters in Afic t p'rces the experimental
dita'." Although ( ).S.0 i,,tot _rm i1in Yi re. it isone of,the donlillill upland rice 
vtrieties in \\ cSt Arica sMic 3)) C'ars itCr its, release. ( ).'.S. is gr'os IIuLlderilfeIent 
lOcatl ililCS ill\\',.I .\fliCi to a\ id it iIccot l for about O riceof tihe ulandtlM 

Niecrii. Ilnrosn inl siirii",i the INIA reseuarch pmrlmn in Zaire illustrates the
 
vast Httniil thait ntlional I:,seircl \rsices in Atfrica ha,0e l ptiLucin,
) nwC 
technlologiCs for f'ood in I 

neCCs of tIcighbtinl- coultries mtid 11t gloll Algriculturaill reCerch s\'seCm.
 

lnld expor1t oltps fll turilling to n.clitg tie research 

The NA RS of /imtlMIlMss is theIsecond exaiipl, of the creativ itv ofla national sy'stcm in
Africa,. I I\ clohmint in /i c'rlobrid mai/e e ilbil., 132 t lo19) represents a 
tcxtbook examlc o)l a NA RS in Alrica poduticiitg lc\ techlitologvwithout relying on

Iimported cNiplas. iIn' l1932. II.C.Ar.ild llnched a tlai/eC improvement prograim
in Ziinbahsse (then Stlthern1 RhtodsCit). In 1938 AA..\.(.IRattav aSslmed.L the 
IlCdCrshipI of II th ; l(in 17 veals afterIrc,r tCti. 1Q1)41). ar,:tr: I.waIs initiatCd, the first 

II. cfrossing tohybrid. s- was, dloped b hOc!llv red pCI-pol-, linatCd varietics. 
Soltlh'r'l ('rOsS ;11iud Saisbirv WhitC. lBut SR-I w\a, not rCleCseL to 'ariICrsbcCausC 
yields wre. km,..ReseC'arch continueLd fronl 1941) tm 19001 in Isearch for-higher-yielding
hvb.vids. In l90). SR-52. Isi.ulC-Cross hybrid w\as rClCasCd to collelercial'"arelrs after
28 VIars of"resrc.Cl' I It)61)). I.Ookilmg back os cr the past six dcaLCs ot'IresiIch oil 
'oodcr ps in Africa. the SR-52 %\hitC mai/C hyIid is tulndouItCdIy tile ( ifcn 
Revolution food-crip, sLcces ,to illAfiica (Ficher. l984. 1986). I listorically, the
size of the itaie resarc h gp m"iii Zilibame has beCC small (two to fIoul 
rcscarchcrs), bul the ptiogramis knoItn ot its Cutittutilt,' i's scientific and 
aditinist rative ICadcrShil, alnd its l)tidtctivitV. l' Zimbabwc's experience also 
illustrates the Cxtcnsi\C spilIcr cffccts of t'TINARS. SR-52 maize has been sold as 
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far north as Fth!')pia, as far west as Cameroon, and as far southias the Republic of 
South Africa. 

In Kenya's national :iriculfltural research svstem, it took Michael I larrison and his 
mazC teoam only' nine yca-.s (I 955-1964) to develp a hi gh-y'i:edi ug hybrid maize variety 
by crossing aIlocal variety with a v'ariC\' ilptelCd from !ctMdor. Kenya's expernicce 
illustrates the potential of importing germplasm and undulrscores the iced for the 
NA RS in Africa to develop a high level of technical capacity to lursuC a st'aItegy of 
"'intelligent borrowing' of'technohgy froni icighbtorin countries and the global 
s\ystem11. 

Regional research institutiol'is were introduced durii g the colonial period from 19311) to 
1959 to dcal with the lpirbleitil iftnall countries and to stimulate the l)r"lLictitI 0f 
export crops for l-uropean markets. One of the most successful re ienal recsarch and 
extension projects i Africa is the ( F)T/I RC(network that supports sniallholder 
cottoinllpiMluctioti ii I) counttiCs in lraliCi-Icoplnc \Vest Africa. ('olltll icscarc'h is 
cio-ricd out bv IRT(O' researchcrs in [rance. ('ote d'1l\oir. and satellite countries in 
flraneoplionc West Africa. Tlie tIl'" is i private cottoll Illanigo:cnclit and Cvtcnsion 
orit niaZtio with four decades o1f expericice inl Wcst Africa. Inl tine of the 111) 
traincoplhlie countrics here dtare allc Vcra e cotton \ields increasedivailable, 
fourfold over the 2(0-vitr perliod, I903- 1982 (I)tequeckcr. 1983). The World Baink 
i'centlv eVilLitCd tihe ('F)1/IRT(' cotlon iimodiel illBurkina Fas.o ('olc d'lvoirc. and 
'Togo and concluded thit it is a -'strikingsicce"'"when compared with other 
iigicultuiIIl dcv'!h1lpnieInt proiects illAfrica, (Woild Bank, 1988b: 29). lIc vain deniild 

Walle (1988) r.ceCntlv CIlCludld thil pha,ing7 out inciil',l cottol prograllis in 
anglophonc Africa in tilie 171s explains tihslow growth i1icotton prodluctlion in 
anglophone r lativc to l I.Sirancophone Africa o cr the years. 

Inl anghiloploic West Africa, the colonial peiod flon io1930 to 195') was marked by 
constant exper1-1'inltation with ree'irch mlodeIlsCto(lCa with tlhe smll cotlrilly pr'Jlobliclli 
(Kyonlo,1988). In1193(0, ( ihat lrgCt cocol lutce. bill the\vis the world's iL 
industry was lguiediCl hV iiiseCt and lisCas pitbleins,. TO daC, with these probleis. I 
National Cocoa Research Institute \wis cstablished at "lafo. (ihiaia. in 1938 hv the 
British Colonial Ser\ice. The liltitutC ciiriCd ot1 hiThly succCsful Stidies of 
controllin :;C\eral cocoia diseascs. incluiding swollen slhoot virus. c.Apid, and black 
pod. In 1946. spraying prgrallIs bisCd oi reC'cllh findilles, c lC,IriunCcLd nd they 
\wecre instrumeiital in boosing ( ilia's cocoi prmlt till to peak oulput of .S10,01)( 
toils ill19 .5(Martiillsoll cl al., 1987). Ill194-1. the ('(oi lReiff.' iti IistiutC Wis 
reileamed the West African ('oeo iResearch Institute (\WA(CRI) and1tl givCn i llilllltlale 
to scrve both lhana and Nigeria. But cocm; research ill (ihallia elltime past (1 ears is 
marked by constant orianizatioinal change and filtlr iil: 
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* 	1938 - Cocoa Research Station esiablished at "l'o to serve Gihana. 

* 	1944 - West Africa Cocoa Research Institute (WA ('IRI) replaced the Cocoa

Research Station with i 
 Imanlatc to serve Ghana and Nigeria. 

*1902 - Five vears alter indepcndecCC. the g'uC IIto (+II(an;,IdissolCd WACRI;and set up1)tile Cocoa Rcsearc Inlstutlc of ( ihana (C'RI i). The 1ovcrilinnt ofNigeria then conve: led the WA('RI station to lie Cocoa Research Institute of 
Nigeria (CRIN). 

* 1,75 [le nandate ',IC was expinded in I975 to include coI''ce. kola 'ints,anild 
Shea nts. 

Kca ,search in ( ihana has also [)cel subjected to constant changc in parent

orgalizations. Since 
110,. Cocoa rcsearelh in (Ghana has bell administlred by the
 
folh e six ora oi/atis 5 chrm nd dr:
 

* 	National Research Co tncil: 

* ( AHi'\cdcililV ot' ScieceIcs: 

•C 'uncil for Scieintific and Indti;trial Research (CSIR); 

Nliiistiv o1'( ocoa Affairs: 

Sliana Cocoa Boarktin, ard: 

* h;laa (' OC( la Hii'd' 

"liirce lessons ha\ e emTered from 511 'ars of'cicoa research in augkhplone WestAfric;a. First. the co'ilics of ( liaia and Nigeria \ere well served by a small team of1r3isi seCiItists in ithiglly product iV regional rescarcl instittile (WACRI) from 1)44to 1962. In 1944 \WACRI \\as staffed ith 15 Hrilish scientists. Second. the transitionIroin i regional(WA('RI) It a naiti oalI researIch mnodcl (CRI( ) in 1902 le'd to a breachinrescarch coit innitv because 12 expat rikt staff raeHsigncd. leaving seven prtfessional
+..iaff nd 25 \acaicics at the C'c 'oCOReCseatrch Institute Cf ibnia (,it( R i). "' ('RIG isto\io iiatiotIi/cd )llutit is starved,, i "oprci1i tiid.s and it i,s pimr linkages with the cocoa e\tcision sc- ice.i, It is no\ Ilegotiating\ ith tle ( )vcrsicas I)cvChopicit
Admnistration ((itI) ) o the lnited Kingdommfa I IS$3. I millionirant lor rescarchsupport ts part of'a five-yeat- Itltd0oor cocha IhiattilhIlhi pr)jCIct. '[lie third lessonis that tIhe research mnlan gemet of NA\RS snddctrly\ eniciged as a criticl tactotrs whenthe regional ilsltilttCs were natiomilized. [For examiple., the nianageniclt (l'1ccoi 
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researc'h inl ( ihana has beln in cOnstant turmoil sintce (P.',l( ; wa; niurioualizd i I962. 
No scientific or';wi.lxtio l (!i tllrris lI'(;I il +,tr\ riVllii s it trnw ulirr ;i ag'lIcy to 

nthotl ,,:n tthe "'t.eC Of(M CmeCVI \ tCrF VIS Is ( i ha, d(oc 'ic 1962. 

.111-t as ( hll; i \\it,- Ire '.inld's ;rl t._'StCcuil ploduccr ihlliti tiel. colhmi:il pci iod. 
Nigeria \\ ais the leadin piroduccr (it oil p;ilrIl I1, ),) ) the irili-,h cihmii i gom "rmirient 
established all ( )i! Palm R,:u,'rclh Statior, i, Ni-l ,iii in micr I() mct lic gto\wirg 
ehiilerc m, oil palm pirmuoitior on -har Ill 15 1 I11tir Britishpl Iltmtiow , ih: ;it. 
erIicteIlCd Nigcrir',- )il pai ,atit nito tIe \\,",t ',1 rcan 1,'st tit tor ( )ii Palm 
Research (\,AI( )I, ) at Icnin C it'. Nicerri. \\ il a rnrarm Iatc toi ,c tI rc Iritish West 
A fl'-i all }li+" l ', . S io--.Ii/,( nco ' Ih I~''iAtrCari rior-i.s oll Ni~criai Cilr;inSieraclcrr{,' i;l [ t.tlld ',11'.1 'al tl tl n Ill t(l,.:teIbt19S0", 

\\'AI' Rlhad a seicirtilic stll ,I oIlld I11)xS ooll ic rs , il'Ic 2). smimmIlr NrgCria 
bCcamC irleplrChit in I.160. tOre IrI.' . o' :U.1iznIlt dccidld toIll;tii,rlic \'AIIFOR 
arid relliaric itth,' \i",wc i~m Irrfl-titc itei ()il l';fill) i ,+;irch (Nil )RI. l)uririI tire 

+It)( 2-t tair,,ithism period. li t the I iese'rvch olt , Ie:t tre institute \Vrerr NilOR 
\\as tomrmjalI ,tablidrhcl 19,1. it a ,t;Ill i otliccr (l \%htll ecr.ill r;a r;l HI 'rui Hl+ I 

ises,..".' , arid ;i-ci slr'.'. I Niun m '. trraiinr ie rrrrunlr IicrC i 15 \ l')71). I"ut .riria ,,oil 
brIiir ,t1Ire I().Ilim'. idd tMtIiltn, I() i.'c;se NiH", "tall Itrml IS scimrtllicers 
ini 197171 t,,2 iii Ir11S. 

'lolaV. thre Nigoiira nlt,litt tlc( )il IulrrhI .cr (NI I( 10 i, rt pimtnrriin.\ cll. A 
%c,,, l fi,.tp rt ()I Nil C W.s h t.'l i' uscd toi pa\ th sa,'laielmi its \ ilr-, 
id ii ti,.e, ttii., arid ,lipl-i lt stlt;1 . ( )ill al)ut Omi.'tlird (t its, rceul r stll"s\ Cr IC 
rc .tir Cctl', ,:nr,aiC d in rs-urlr. '..hIi thIt ,Cothe.r tv.' -thild' ;ir ill ;ltdlillistr,rtil l.
 

-,Ulpj)rt ser ics',. ie.. ild re'. cure elrriti IC\ it ies.
sCi;ll s-x C Ion e\;uirplc. in 

Tlablh 2. Number if' Senimr ,id Junior (!Nlicr, al 1he Wt ,African Inslitute I'r ()il Palm 
Heserch (WAIIOR ) a.d lie Nigerian hitihlet for (Iml Palm, k : rdi CNIIORI,, 1955t1(o 1988 

lp WA IF()Ift A IFll"It NIl()l' NIIF)It NI(FO It NIIll)lIt
StMIT 1955 1963 19W 1970 1985 1988 

Sciir ()llficcls Iii I5 I0 I. 283 28'9 
. imir ( liccrs 
aid I It.ch icianrs) 153 151 204 357 1.,487 1,471 

'Irumil Rcurl;tr Str ll; (In09 106 214 73 1.770t 1.760ti 

S )t ;R(I: \'S.t .\lrl.ni lusnitilt tl ()il Pilthi IL'C;I,LlI11I5 /56. 19I03). Nigcri;m Intiiitl c lot 
()il IPaln Re,,cc reh 1905 -05. 1'6,9-70t, 1971-71 IP),85) ;rid 1,rsutrni itri c II,i.I\ ' -1)S. 
I. Ill 19l0 \\,AIt ( < ;s rrlioniri/cd nd h.crmic kn,' irs Nil( R. 
2. l.ivc ,t lire I tlliccr, \\. ic xIerrca, ririr, 
3. Ixcthde umskilled seasormil lablore, 
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1985, 48 scientists were working on the key crop  oil pal --vihile 64 out of the 283 
senior ofticers were adrhinistering4 the institute. NIFOR is also starved fr loreign
cxchangC to purchasC CIuiuiICut and supplies. Its rcscarch mandate has bCCn 
broadened beyond oil palm to include date palm rIphia, coconut, and olthr palms. In 
summary, NI FOR istol-hcav. with admnistrati\L, staff, and it is CSS )roducLivC today
with 281) Senior ollicers than it was \\ hen it had Otnly I.during 1)55-197). The sobering
lesson Ihat lho,,s frmoi clocoa and oil palm rucarch in Wst Africa is Ihat there is no 
guarantce that simpl increasing agricultural rcsarch cxpcnditurcs and the numberot 
scientilic still x ill lead to ngrcat.r rescarchi productivityv. 'his isan important message
6ior African politicians. reCearch Inaint ,es, and dOIIOr,,. But most donors hav a strictly
ahislorical \'ic\ot dcrchlopIuICt and thC lack an[institutiotal mmClorV. 

Ihe rise and dcclin, of cocoa and oil palm research in (hiani and Nigeria Stands in 
sharp contrast to thec xpcrience ol'Mlaysia ;d l(doncsia. In It-925 Nhtlivsia
 
estahlishCd the lube,t.'rRcS;erch Ilnstittc of Nlala 
 siait (,RId NI) and concen1ltrated its 
nali, mal reseaIch cffort On rullbe r OFu decdes. N1lal aVsia cCanlrllV b' indpeCndn.lut in 
1U57. lhesame ras (do mna. but "My ( ltlas,.per+calpita ( I)Plo $31 statds in'ain 

, la1 -1) Jitr st 1t S 1831 inNItla vsia. In tl h l'at I9 0s, NhI itla sia cla[ rkcd 

M 
on a
 

Ia,,isvc griultul i ersificalion priet, III ita\ join,llrubbcr.r ith 
 the goall of' 
illg ruratl inlcolIs.iI l'd,+si 11 loli.\ maIlkrS assumed tha;t l: sia itiulth long-Irm 

,.t IlaraI i,\ C Advatntage i1litd+'iit \%idC e\xpo Irtcrops Such a', oil piIIoangoOf and 
COcoi ald that I'rCign exchanq.lgc carnings I(loI these crops could be ts:d Itofillillcc
 
food impnrts such ,Iice. T lurthcr it',
di\crsificaiiou oflexporlt crops, in I969 the
 
gO L'
ruinill decide ; to luodcll its national r-escarch effort boC\nd rubber and it
 

stablislC(d the Nhali,\,,ian A, rinlttural Rc Carch and I)c choplmCnt Institute
 
bgu opcratio, NMalaSia drec,,
(MI IAI). ). ,lich bl in 19)71. t Zaire's rsecarch Onl
 

h\lrid polleirsne(rtl It and over time delope,
'4(0) uhg+d hlbrids loi Malay"sian

o.ilditios. In 
 itll\V
19Y78. oil pihn research \a spun oIf fromltNIARI)I illlt) institute. 

the Palm ()il Rcseurclh Institute of Nlla,,ii (!( )WIM I P( ) INI. l85). Mlahysia, is 
also plamning to spill oil cocoa research 'o MAllR)I and set Up a stparal CoaC(
research institute with the goad of arould 1(( siCitist andtCluCieiids. It hats 
iIICrIased its agricultural research stalf from 10(hIoficeis at ildepetidence in lt)57 to 
I.()1( todav. Its research system is hig-hly prdu.iti,,c and it hts he'lpcd Malaysia 
increase Cxpolt lop prOt "tuctin iot ,.xorld market Shares. ' 

But West Alrica espc'iall , Nigeriai -- ha, dissipated its rescearch base I'mr oil palm and 
Cocoa, and I'st ,.t)rlh.market shares to Nalaysia and IndonCSia. or e'xale oil pailml 

pIroduction is boomiling in MNllavsia and Indonesia and plauners in these countries nolonger take West Africta ait Crious comiCtitor in the v ((rld oil ipaInu trade. Ihe 
donli.mcc of Indoesia and Malaysia in world oil pilni production is Slo\tl in 19)0 
productiou datal: 
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Cote d'lvoire 195,00(0 MT
 
Nigeria 550,000 MT
 
Indonesia 1,274,00) MT
 
Malaysia 4,500,000 MT
 

But restoring West Africa's competitive position in oil palm and cocoa research will 

require more than financial assistMcc from donors. Many basic political. 
organizational, managerial, and scientific questions are plaguing export-crop research 
in West Africa. These problems nl tist bC adldressed first an1d foremost by Alfricans at 
both the political and scientific levels. 

Five lessons for agricultuoral research policy in Africa flow from the colonial research 
experience: 

I. Crealiv ity of technology-producingNA IRS (TP/NAIRS) 

Muring tihe colonial p)eriCl, nuiimerous countries demonstrated that national 
agricultural research systems could produce new techllology and contribute to the 
global research system, rather tham simply borrowing teclnology along the lines of the 
international tech nology-transfer model. A strategy to strengthen NARS in Africa in 
tI l99O)tshlould start with the preimise that 1IP/NA RS arc a fact oflife. l)onors shoutld 
agree on making strategic investements in eight to I()'I'P/NA RS over tile next 31) years. 
But this Loes 1rot mean pumping $210 million to $3() million into a 'l'P/NARS over the 
next five to seven \'ears. Rather, the challenge will be in spreading $2(0 million to $31) 
million ini a NA RS over the next 20 to 3( vears with hie aim of strengthening the quality 
of the research programs, improving financial inanglclit, and developinig political 
and fiiincial support front iatioll sources. 

2. Small commodity-reserch teams 

In most cases, three to fii r scicitists, and in atfew cases, no iiore than half a dozen 
scicniitists. loriiLed tlie commodity teams of T P/NA RS that produced hybrid maize iii 
Zimbahwe and Kenya. rust-resistant wheat in Kenya, improved tea clones ill Fast 
Africa, cotion ill Uganda., and sovbin aiid cottoli varieties ill Ziblabwe. But this 
"'octs-anl-concent cate" strategy was iiot been heeded inItlie first 31) years of Africa's 
indepenideiice . Instead, tile ove rarching goal f lmost NA RS has bceii a) to expand the 
nuiiber of coi modity research prigra ills. b) to expand downst ream research (e.g., 
farming syste:is research ). C)to inercase the iiumbe r of scientists. tech nicia n:. aid 
total staff. olteii at lie expense of tie overall quality of tlie NARS research program, 
'Ind d) to expn;d the if as man,1ging plant,1tionsnumber nonresearxch activities such 
'Iid pr'ocessing plants anild selling seedliniigs. For example, even ttioughi Nigeria has 
1,0(1) agricultural ',ntistsin l9,8, its NARS isweaker today than when it had I()1) 
scientists at tile t in, of iniidepe ndeiicC in 196(). 
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3. Research spillovers:Regional,pan-African, aid inlernalional 

Research spillovers frorn TiINARS and regional institutes are illustrated hv hybrid oilpalm, hylbrid maize, cot (on, and illlly other coinIodities. For example, (ote dI'lvoirc,
Nigeria, Malaysia, and Indonesia Jorrokvcd the research on oil palm genetics from
Zairc. Because spillover effects arc connion fealtnrcs of national. regonal. andinternational research centers, donlo projects to strenthen NARS ii Africa should 
explicitly address this issue in project documientation and inplcmentation. 

4. h'chnoloJgy-horro wing X.- RN ("IB/+VA R,)
 

The colonial experience is documented with success stories of, borrowing technology.
For most connt ries in AlIca today - especially the 22 countries with less than fivemillion peopie - intellignl horromving of tcchinolo \will he the primary strategy foracluilringne\ acne uitural techniiohoi1 for the fIrescaIIluturc, lIt it Will he
nI.ces a'v to Covl\ince Africall ,,ic;ltisl that bolrrowin 
 teclllogy is nlot a second-rate,
dcllcaling act ityv. and that it take, a high level ol technical competencelo dcvelop ancflicicnt national capacil tlobhoro, test, screen, and adapt technology to mnicro
 
enl\ i( iliil its.
 

5. Regiomal research: t.FI/icient hut unsuslainalhh 

Regional research in andIgopim.l ,.\frica driing the colonial period was highhly efficient 
bCLlSC it ConclletratedoI a f'\ CoIIIOdlitie!S. had asSuirCd 0vrSCaS lUnding, and waSl-ndo,\cd \\ih tmitstiding administrativc and scientific leadership. lxamplcs ofsucesftil trcghimia research include: tile lFaiIt African Agricullural andF[orestrv

Research ( )rgani/at ion ( 
 ,AAR,) in Fast Africa: the Flde.ration of Northern
Rhodesia (now /.anila ). Southern 1<lhodesia (now Zinmabwc). and Nyasalamd (no\VNala\wi ):and the \\ Cst African Colllldlitv research ilstittlIcs (cocoa., oil pal,
rubblr, ice). But \Nthtile tonllinll(ildCpCndCncC in the late l')fl0s aiid car+y 196G.-,the rcgioal cenlrs \\er cocited int litio'alll instittels which came under political 
pressure to absorb stall'. especially recent university eraduatCs. 

In Irancopholnc \'cst Africa. several inlpressivc regional research nctworks are still inoperation. such as the I( '17(FDTcotton research ai] extension network (OWorldBank. I19Sh). Nevertheless. altlltmeh regioalresearch institutes represent an
efficient research llodel, Ihe- are generally nit financi:illy sustainable f'rom African sources. lie 'ca Research lomnlatioil of 'cltral A'rica is one olthe !'cwcxamnplcs of 
an African-financcd regillillI ilSlitutc but it has 'aslall staltaid it has turned to donors 
fIor support over the past decade ( Pllis. 1988). 

212
 



Institutional Development during the Post-Independerice Period: 
1960-1988 

''he collective experience of restructuring and strengthening rural institutions in the 
first three decades of indepcndcnce can be analyzed under five topics: 

1. The coloniallegacy 

At independence, African states inherited a strong bias for extension and international 
teclnology transfer to accelerate agricultural growth. This bias was based on the 
colonial premise thllt culture'-bound. small farmers needed to be educated and 
motivated, and that foreign assistanlce could be used to rapidly expanl tile number of 
low-paid extension agents relative to mlore highly paid agriculIt ural researchers. With 
some rare exceptions, at independence the ilistitultional base - training, extension, and 
research - for African ;Igriculture wasI geared to supporting exporlt agriculttiure, large 
farms, plantations, and ranches. This was ,fact of life in 1961) when 17 countries won 
their idependencC, in 1975 when Mozambiqte and Angola won their independence, 
and in 198)1 when Zimbabve won its indepeldence with a governnient to serve tile 
rural majoriltv - 7)1,(0l)I0 black smallholders. as well as 511)11 commercial farmers. 

Over tile past 31) ycars,. only modest progress has been achieved in conVerting the 
land-tenure, training, and research institutions to support the majority of rural people. 
For example, tle government of SeCegal \VaitCd Un til 19 years after independence to 
set Up a BSc-lcvel traiiing program in agrictLtirc in 1979 (I icher, 1982a). Tanzania 
and lthiopia have unly recently e tblished statie ;IgricUitural universities. Zimbabwe's 
land-settlement progriMn is staded al'ter settling about 41,)1(1 families between 1980) 
and 1988 (instead of the planneld 162,()(0) families between 1982 and 1985). In 
siiiiMiarV, the basic restructuring of atgratrinM institutions to serve the majority of rural 
people is proceeding at asnail's pace in most African countries. It cOmCs aS no surprise 
that project aid ,and structural adjustncnt lendiii all but ignore these festering 
instit utional realities. 

Inmany parts of Africa. the case can be Inade that the vast outpouring of' foreign aid 
has helped maintain the statis quo and plOStp ¢rned the inevitabhle restruIcturing of 
agrarian institutions and the donestic finaciing of basic ;griCultural services, such as 
NARS and training inIstitutions. For example, donors are paying lr a large share olthe 
national rescarch bLdget in a iiLllle r f African countries, includimn, Senegal. Prof. 
.JohnIlcwis of Princeton Uniiversitv reports that Senegal's aiinual. official, 
development assistance of over US$511 per capita is four or five times higher than per 
capita levels for Asian aitd recipients. In macro terms, Lewis reports that ''foreign aid 
paid for all of Senegal's investments and 6% of its consumption in 1981" (Lewis, 1987: 
285). With this level of generosity. why shiotilld administrators of Senegal's national 
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agricultural research, extension, and training institutions allocate their energy to 
generating politicil and financial support from Senegalese clientele groups? 

Table 3 presents data on the stock of human capital - Africans and expatriates in
 
NARS and Universities in sub-Saharan Africa  that has been paticntlx compiled by
ISNAR researchers, Phil Pa rdCV, 1Ia.i Roscbooni, Hloward l lliott, and many others 
{Pardev ct al ,in p'ss).The table shows that anglophone countries such as Nigeria,
Kenya, and Ghalna have achieved substantially greater prcgress in the nationalization 
of their N,,RS. rela iVe to francop>honC countries. For example, ('ote d'I voirC and
Nigeria have been independent for the same length ot time. But after 28 years of 
independence,('oc d'lvoirc has 73% of its research and teaching posts filled by

expatriates, compared with 0',, in ( iana and none in Nigeria. This is a pu/zle that
 
\Varranl~ts l,;ither anals\Sis and debate at the political and technical levels. 

2. )eslruclion 0J'regnial, national,and localinslilution 

The 1900s and I1970s werc marked hy intense dCstruction of many oftlhc regional and 
national institutions inhCritd fromn colonial governments. For example, most of the 
regional research ilsliltutes in anglhophone A frica. such as tile West African Cocoa 
RCse_",ircli InstitutC and I AAFRO, were Converted into natiOnlI iiistitutions soon after 
ildelCndee ( i)agg, IriS6). At the natiomal level, many coloiiIl institutions were
 
abolishCd. CilI [Ld NhldaWacar terminated tle serviccs o 'French 
 researchers Soon 
after indlpendenc, and in 19(02, Nkrunra]i aboliShCd ( halia's iiational exteiisioii 
se',rvice. The government ot'Taiizulia abolished k.,al goverflen[it and f'rl 
coOperati\cs ini the mid-1t)719s. Num+]errous training inistitt ions, such as Makcrere 
Uiiiveritv in l,.tandi weore devastated duriiig interial political upheavals. Many of
the Stale institutions that ,wercset up 1t serve faeCrs, such as marketing boards, have 
ill fact "turnediNsil t then" (Arhin et al.. 1985). 

The influential Berg Report )1f1981 ncommcnded a shift to market liberalization and 
a reduction in ptlblic-scctor Cmployme iIt (World Bank, 19 11b). Because of the 
economic crisis in tihe carlv I 98f0s, African governments were belatcdly 'orccd to 
rexamine the role of public institutions and state control over agriculturc. This isnow 
a time of reflection and reexamination in Africa. Former President Nycrere of 
Tanzania recently reported that "there are certaiii things I would not do if I were to 
start agail. One of them is the abolition of local i,-:rnment and the other is the 
disbanding tlcoopcrativcs. We were impitient .- 4 gnorant- ( Ncrcrc, 1984).
Tanzania has rcccntl\' i'introdicCd local govcrnmicnt and cooperatives. 

Without etlUCStion,htheoe1C of underreported events limiting African agricultutre is the 
cycle of (lest metlion ofhIilman capital becaUse of coups, civil wars, and civil unrest. At
least a1half dozen couintries have been strippCd of high-level humain capital through 
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Table 3. Sub-Saharan Africa: Total Number of Agricultural Researchers in National
 

Agricultural Research Systems and Universities, Qualification Indices and 1980-86
 

Averages 

Qualificationl Qualification
t 

Number of Agricultural Rcscarchcrs Index: Total Index: 
Nationals 

(percent) (only) 
Total Local Expat. Expat.

(%) 
(pcrcent) 

WESTERN AFRICA 

Benin 45 42 3 (7) 73 71 
Burkina Faso 114 59 55 (48) 
Cameroon 
Cape Verde 
Chad 
Cote d'lvoire 

187 
16 
28 

201 

126 
13 
21) 
54 

61 
3 
8 

147 

(33) 
(19) 
(29) 
(73) 

57 45 

Gambia 
Ghana 

62 
138 

45 
131) 

17 
8 

(27) 
(6) 74 69 

Guinea 
Guinea-Bisau 
Liberia 
Mali 
Mauritania 

177 
8 

33 
275 

12 

NA 
7 

24 
246 
NA 

NA 
1 
9 

29 
NA 

(13) 
(27) 
(11) 

75 
69 
29 
92 

71 
57 
20 

Niger 
Nigeria 
Senegal 
Sierra Leone 

57 
1005 

174 
46 

25 
NA 
123 
NA 

32 
NA 

51 
NA 

(56) 

(29) 

Togo 49 37 12 (24) 

Subtotal 2626 (31)2 502 29 

CENTRAL AFRICA 
Buruidi 53 30 23 (43) 85 73 
Central African Rep. 
Congo 
Gabon 

NA 
68 
24 

NA 
37 
10 

NA 
31 
14 

(46) 
(58) 71 30 

Rwanda 34 24 10 (28) 
Sao Fome & ",incip~e 
Zai-c 

3 
43 

NA 
NA 

NA 
NA 23 

Subtotal 225 (43) 60 59 
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Table 3. (continued) 

QUalification t Qualification'
NumberofAgricultural Researchers Index:Total Indulex: 

Nationals 
(percent) (onily)

Total Local Expat. Expat. fpercent) 
(%) 

SOUTHERN AFRICA 
Angola 
Botswana 
Lesotho 
Madagascar 
Malawi 
Mauritius 
MozambiquC 
Swaziland 
Zambia 
Zimbahwc 

28 
50 
18 
83 
80 
99 
77 
11 

III 
153 

15 
22 
9 

73 
75 

NA 
13 
7 

57 
NA 

13 
28 
9 

10 
5 

NA 
64 
4 

54 
NA 

(46) 
(56) 
(50) 
(12) 
(6) 

(83) 
(36) 
(19) 

46 
73 
67 
48 
30 
36 
83 
44 
61 
45 

0 
38 
33 
40 
26 

0 
17 
24 

Subtotal 710 (41) 52 24 

EASTERN AFRICA 
(omoros 
Ethiopia 
Kenya 
Seychelles 
Sotmalia 
Sudan 
Tanzania 
Uganda 

14 
142 
483 

7 
31 

216 
276 
185 

7 
134 
408 

4 
27 

NA 
214 
NA 

7 
S 

75 
3 
4 

NA 
62 

NA 

(5(0) 
( 6) 
(16) 
(38) 
(13) 

(22) 

50 
43 
45 
38 
9 

81 
61 

0 
40 

0 

49 

Suhtotal 1343 (17) 54 44 

TO TA L 4905 29 53 38 
SUB-SAI IARAN 
AFRI('A 

S()J R(I'E: PardcN inl Roscloon (Inpriess) .
I. ('alcullitcd as 0number of Phi ) 4MSc re carchers,)/(oi 
indeX hib CtLdon lit tult iitlnlthcr of recrc licr. (liiionil I

i 
- cx

inher of researchers 1.For ftie qualification 
p;alriatc), the exp;triali researchers %%ere

as,,ueld it, hold eiihcr aPhil) or %ISC (or ettuivaleli t) qualification.
2. Subtotal ligurcs are u.cigh tedgroip a crecg . %% reprecslll tie proportion of, totalhere ile wciglz 
agricultural res;arclcrs hor cach regionaiil group accouted loibNcach countr . 
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outmigration over the past three decades. Ghana. Ethiopia, Uganda, Somalia, 

Tanzania, and Zambia are prominent examples. Emil Rado recently reflected on the 

international brain drain in Ghana: "Ghana does not lack people of the highest 

capability. But the flower of them is abroad, in sell-imposed exile. The PNDC (ruling 

party) has vet to face squarely the task of so broadening its Consilituency that it can 

attract them back" (Ratio, 198(). 

3. 'e quani1)'-qUalitiytrade-of] 

Thirty years of independence have been dominated b an unbridled growth in the size 

of the civil servic,., national agricultural research and extension services, and 

parastatals. Most nations (With substantial donor encouragement) opted to increase 

tle size of key inst itutiions such as NARS and extension services. The following figures 

display the qlllttm juml1lp in the size of the statei machincry: 

- Sub-Saharail Africa started independence with a prolflound extension bias (21,20) 

extension agclts and l,329) researchers), and this bias was intensified by hiring an 

additional 36,()()() cxtensilon agents over the next 20 years (Judd et al., 1987: 11-13). 

* The ('ono inrateased tile size of its extension staff I()-fold from 190 to 1972 (Young, 

1988: 26). 

• The Senegalcse governnieni Cipo)ed 10000l))persons ai independence in 1960 and 

61 .0(1) in 1978 (Young. 1988: 27). 

* 	In (C1;ana. the Cocoa Marketing Board employed 1(5,(000 persons in tile early 1980s 

to handle Icrop half ls large as that which 51)()(0 enl~hoyees had managed ill1965 

(YOlng, 19-,: 27). 

* InNigeria, the national agricultural research service expanded from 100(researchers 

in 196(0 to aroun1tl1d 1)0(0 today (Table 2). 

But ill most cases. Ihere was a clear trade-off in quantity versus qlality anld the 

expansi(on of size was accompanied by a reduoct ion i the quality of the enterprise 

whether it was the civil service ()ra N ARS (Lipton. 1988). The major lesson for most 

NA RS in the 19)()s is to freeze and/or reduce tile tltal number of employees and 

conceitrate oil improving tile quality of scieniitists and their research programs anm 

replacing expatriates in tlhe process. 
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4. The Green Revolutionfootprint 

The Cireen Revolutionl has achieved tile impact of a small lootprint on Africa's rurallandscape. Dalrynple (198a, 1986b) reports that the total area of modern wheat andrice varties tllldcr Culltivalion illsub-Sahiaran Africa in 1983 was about 8001,00) la
(w hcat 556.000i() ha and ricc 242,000 hal) which aIlnls to roughly olc-quarter of theannual croppCd area in Zimbabwe, one of the 45 countries illAfrica. 

5. "lh imfpf'ralil'e Uo slrntglh,n N.IiS 

Since the ( irccn RCvolution has barely htonliccd Al ica, African leaders and the donorCoIllllllllitV st face up tov 1ii Ile reality that the ('(lIAR and French r-search networkshave not delivered tie Nolunrc ofdrc 
 food crop techlnloogy 1hat many experts hadimplicitly promised when tile first ('GIAR center -IITA - was established in Ibadansomc 210 eiars adop. l'hert:,.c, African states, a0icUltu'"al scientists, and donors arecompelled to Ic lip
to tile qustionl: what C:IIIche doIIC to strenIthen NARS in acotSl-cflctic
e and snsthtinil icm lannerso that they canl beconme Illore productivC

plitirs illpr-dlir nt..wIecihnology andil
Co)lleertin ti e (( ,ARand Frenuch s t .researc h ,y lrs~ 

Ill
surnJrv., tie it)St-iIf.lt.icendcrcc Cxpcric Irom I9) to 1988 displa\rs consistentcvidcncc that tire domiilnit institutior;l aId tec'hniclal assistance models ofldonors'
are lot Ip'oducinlg tile expected inclleC 
 in 0richlru',a output innAfrica. except iln a fewnImi(Idle-irrCnrLc C01oritics such as /inrhab\ c.
-or exaple, dooSll re pumping UJS$1(0 111illion a year into Somali;, to firilarncc 1.2(10 hlig-telrIl expatriates and overseas ra iiningz th rotigll a loricin-assitale mrrodel tiat postpones the turgh issues
Stir rtirIdII,' tire dC\ cor)lrcirt Of SorIali ilstitUtiorS. Turning
Ito the Sahel. the forMecrdircctorod the ( 'ulh .cl, l.attc
di S Arnnel Ic IreccntlY. reported that tire largets for the'
rCco\ cl\ tile S hcl Irrit being ;IchiC\'Cd dcspite the receipt of 195 15 billion of,f'0Orci0n O'iCf le Imst U) ,'ar, Ior the 30 million people in the Sahcl (de

iattrc. l0SS).
 

Alhoh mrry 
 donors are reluctant to publish tire results (Iftheirev\aluatioris. it is well 
knvow 1 that the failure rate of rural projects is high. "''For examnple. tlie World Bank's
Operations Flaluationll cp.rtment recently caluatcd tire Bank's experience with
finanicino rural development (RI)) prohjects irni 1965-1 986 and roted that although-RI) lending targcets \\crc Iet .... hall of tire RI) proJects in sub-Saharan Africafailed' " (World Bank. It)S8d: \\i). The training and visit extension s'stecm (I.& V) isheig aggrcssi\cly 
 )'rted.r v the \orld Bank inAt'rica. r-climinar evreidrncestrrgcsts t11t tIeIT& V rroel riray be sustairarble inhligh-potential 'Iarr inlri areas suchas the cerral highlands of Kcn\a. but nut in sparselyiptpulated serni-arnid areas.Because ol the Bank's zealous promrotion of1tie T & V approach," continuing 
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independent assessnlents of on-going T & V programs would 1C in Africa's self
intercst. 

Most African states do not currently has c We hlstitutional, managerial, or financial 
capacity to absoir present levels of proicct aid "with integrity" and to sustain the 
projects alter fore ign aid isphased ot." In soime subregions, such as the Sahel, foreign 
aid officials no longer discuss the -'recurrent cost protblcm because it is assumed that 
donors will be paying sone of the operating costs of Sahelianilgoverfnments for the 
indefinite future - pCrhial)S for allotllr generation or lolger.-

Longer-lerm Issues to Ponder: 1990-2020) 

Drawingeon RINca's research experience over tle past tl) years. six ,tratcgic issues 
emerge for debate on strengthening the instilulional base for African agriculture oveir 
the next 30 y'ars. 

I. 'eviorin/the primtacy . conimnodii,-Iasedresearch 

Dui ring the c lonial lperiod, lMg-telrn. highl\ focused research on asingle crop such as 
cottolI, grolldnlll. cocoa. ciI paln. o Il a succss uI'l11in produlCilLg 11V 
technology that \\as relevant to Africal collditions.'; But many NARS and donors 
have ignored this c\perience lld ha\C sprCad their SUpl))ort for research over too nially 
Comnmodities, to0o llnllly discrete l)ijects, and lto broad a geographical araca. [or 
example, until 1985. SAI ) \as ,Upporting research on 28 commodities in Africa. but 
it has subsequentlv reduced the unnmber to eight ([USAID1). I985). A World Bank
financed projccl ill Rwamda emlorsed research on 17 commodities. In Some countries 
o\Cl le past decade, farming systems research ("S R) has been gi\en priorily ovCr 
comun1oditv research. But FSR iS iio(\%in decline as Africall research administrators 
seek to find a better balance between coimmodity and farirniig systlms research. The 
key questions arc striking tme roiper balaic bct ecn the nuniber ofcoimnmodity and 
FSR scientists, budget aflocation to Coirnodil ald [SR po-gra ins, and sCque nci ng. 
FSR should ser\ e as a hanIdmaiden (servant) to comodityrescarch teams (Flicher. 
1987). A strategic priority in time 990) is Strengthening national comillnodity-rescarch 
tealis oil i few priorit eoniities. In SOnic Countries this \ill be 0111V one staple 
food, while in others it ma\ be three or four. commodities. 

2. Agricalturalrewa rch in 'e's.1nellI nornl. and priorili's 

'Thesecond issue concerns ho\\ much African states should spend on agricultural 
re1 elarch? Prcseltl\ ,. mo(st donors f'1o10\% ilte.guidClinC that i desirable agricultural 
reseach investmenlt largC would be in tlhe rali~c of 1.5(., to 2.11% oftihe total national 
\vl if oagricultural (UPI). [he World Bank has argued thit i desirable invetm ent 
target fir research for inanV cotuntris would be an annual CXpendituie (recurrent. plus 

219 



capital) "eCqu\iValent 1 abtout 2 percent of agri culturanil gross d(loesti icproduct" (\Wod
Bank. 1981a: 8). But this nor'111 is dCrivCdlfromll industrial countrics with a cntury or 
mtre of cxpericncc in niohilizing political and financial Support from farm 
organizations, commodity gr(o)tps. privaic firlms, and statc and fCderal ()rgathi/atiols.
jorcigi, aid mctcr'cl out to NARS in Africa according to the I' to 2% incstment 
nw-m wvill most likely inflate the size of the NARS (staff, buildings. and cquilmlc l

be,'0o1 tile capacity to mobilizC domestic political and cconomic sulpport 
 to maintain 
NA RS over tilllc. 

\Vh,.'lloo ttLitS arc transfcrrcd to a NA RS in Africa according to the I to 2'% 
formula fron industrial countrics. the missing elmcnts in this IrCSOICC transfcr arc thepolitical \ ill and political fronl a0ricLltirldl 

nLfttllCtlb rCscatCl 


1pport" intcrcst groups that have been 
manaecrs an1d scicntists ovcr o.cilerations ill inludlial countries. 

Prof. \'crlo luttalil (IQ87) has rcpeatcdl v sttucsscd thc need to tic incrcntcntal donor 
ftndilig for NA RS to matchittg Iuls from the recipient ,.'\ erntc . The failure to 
lollo\ Som \,Iafialt of tnatchiin, llttl1limtC incrcases thc likclihood that donor hinds may
ilcrcasc thc si/c olN.ARS I cd the polilical \ ill to titaiitain the syste.m. The spectrc 
of NMlals 2 arieultIital scientistl is a eas, in point. 

Inl 't1111111iirC. ,tricuIt.'1uril resat-ei m11\the cIMi',UtCl lltolll', dCrive.d front1 thc experiencc
' adxal1ccd countrics, either capitalist or "ocialist. aMe almost certain to be
 
iiappropri;llte ltotI-teIn) oic-
 LidCs for donors and o; AfricM sttCs. l)CspitC 0l
 
VCas of or;ti.d a,,r'culttral rese'arch in Africa. 
 lherc is little solid information
 
on the ccoonlics of recalcll ill Africa. No 
 plublishCd studies are available on the 
COtOIllic clturts ot it\csttetlln YIIcoIItoditV oI ill an N.\ RS in Africa.2t A 
seiiCs fCe Cstdtlics is IIt del onl lte CCoIII iCs of il\ClIIICIIt Ills l IreSCarcIhin l.igictlt 
in Africa. 

3. Size, qualitY, and productivit )J',ARS, 

There is little solid empirical itformation from Africa on the relationship between the 
size (nuiIber of scicutists). qualitV of sciCIttific stafflladiproductivity,of a NARS.
There is. hox, e\ cr. enough historical and atiCctotfal evidence to conclude that some of
the pronotucemcnts onl the level of incstlnclt and the size of NA RS in Africa should 
be taken with a gi amn of salt. Fot example, ih (I 987) recetntly studiCd itiotal 
agricuitural research syteis itl Atrica and concluded that Ilerc is -'substantial

"tinderinxcstilll in a iicultur:l rescarch because 14 countrics v, etc spending less 
than l.5' of their itehural ( l)l'on research (.Iha. 1987: 207). Instead ofcoming to 
.Jlta's coclus]i,]i, olte catn make a cotlvitcnt case that there iSovrilvcstluett lln 
research itt
some countries relative to theit curreit staLc of institutional lattLrity'.
absorptive capacity. scientific leadership, political support for research, anld projcctCd 
government rc\Cnucs. 
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Three examples reinforce this point: First, most African countries have ignored the 
colonial experience of high payoff's to small research teams and have expaidLed the size 
oflthcir NA RS in terms of the lnumhcr of scientits., technicians, buildings, equipment, 

and operating budgCts. In many cases this expansion has outstripped the capacity to 
manage the national research Cltcrprise, pay staff on time, plant experiments on 
schedule, and mobilize political supporL to financc and stslain the sN'Stlln after foreigl 
aid isplhaWd out. LJndcr the cirrent levels of foreign aid in Africa, it is often easier for 
the director genceral of a NARS to imobilizc an additional million dollars of research 
SUl)port f'onI foreign dllors thaln it isfrol loimCStiC fluIlHs. 'Ihis illustiatCs how forCign 
aid Call increase tihe dCpnCIRency on forCign donors anld postponc the day of reckonillg. 

Second. dolnors are part and parcel of the drive to increase the size of NAIRS. For 
example, donorl, arC currently piaying a sunsallntial ,iSilr of the recurrent budgct of tlhc 

naliolal agiicultural rcs,arch sysmclls illMall, (iliana, Sentgl,Niger. Zambia. 
Rwanda, an1d many111V cite a feasibility studytithC'r Countries. It is allmt impossible to 
tlhal
relomlnletrl'ds rcticing the sic o 'a NA RS and conccntrating on upgrading the 
tlualily oif the presCnlt re'scarch t'laff and telilrielc\ance of the research piograls. 

Third. linlv NA RS hav bccn tildcr poxlitical preCssUlrc t0 ia)sol ne unVi\crsiv 
gradluatCs mnd Cxpad tihc sizc ' thC instilution at the expense ofluality. Folcxalple, 
Nimgcria hIms invcsteilal a brisk iMcc in C\panlding its National Agricultural Research 

: ice .fron lotliid 1() sciCnltist' alindcpCndencC in 1)61 to 10001 ('[able 2).in 1 
But Prof. Fralcis Idachaba. Vicc-( haincellor ofM Orsitvthe I ni of AtiricullurC, 
Makurdi . Nigeria. recenitly repcrted that "rescarch prolblaly constituteslliaclgelnlln 


the imost imporlint co1nstrainl on Nigeria's National Agricultural RCseircll System' 
(LlCichabaI, 1987: 35 1 ). 

Arican cuntries are 
and LItin Aimericatn cuntrics nade illthe 197\s when21 the Cinpllaisis wa5 placed on 
expanding tlie size of NARS to the point v.rc there were too mlali research facilities 
and researchers ''without'" piogrinils (Ruttan. 1987: '78). There is need for a study of 
the size, pri1nd(ucti\it\', and sistinabilitv of NARS and the econoiimics of igriculitural 
research. 

In summ11l1lary. allny niking soic of the lsae mistakes that Asian 

4. l' trainingSillacy 

Man\y African states. dollors, and members li the university Commutlitv nimaintain that 

more training is neCCdLd to solve A frica's shlortage of skilled nlilpower. Btit this 

standard prescription has been overtaken by events inimany countries where the 
hullmall resource problem has shifted fron lie supply to the demand sidc as recent 
agricultural graduates at tihe certificate, diploma, and higher levels have fotLnd it 
increasingly diffi :1t It to findijobs. In addition, many NARS and univCrsitiCs imAfrica 
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are hie.norrhaging and losing scielitists and teacle rs as fast as they ar trained. For

example, the average loss of NARS research officers with a university degree is

estimated to he about 7% per year (World Bank, 1988c: I),a rate tlat would require
a NA RS to relflace its citire cad re of*reearchers every 13 years. Another serious
probeni is the loss of prloductivC scientists and teachers o.er 4 0 \,ears of age. Four
 
gidelines fOr trainn 
 ilthe 199f0s arc as follo\s: 

* NARS and facttics of agricullurC shoutld utilize ;s\'stems approach in developing a
huMan resourcC straltCy that includes I'crtinent, Iraining, promotion, and
 
ret)entionI of researchrCS aid tecIhers.
 

* The number of resear chcrs and teachers released for training should be tailored to
tile abilit\ of the countrv to inlance amd sustain them over the long pull. 

" Traininu Should cocllctrat on a) upgrading present staff and b) replacing
 
exp tritesr thierl hll training to fill nc\ ptosts and increase the size of the
organization.
 

FaIculty of Ngiltrxutnsi- piOiccts should be designied within a subregional 
pCrspcctivc ( f.l..the Sahcl) ito avoid duplication of triinig facilities. 

5 . Thic iteedfi)r rollingsubreiona I researehi iaps 

Africa's inIIeIsitV aMl diversity rule OUt aiv meaningful discussion of' Africa-wide
 
research prioritics and guidelines for strengtiihcning NARS. There is a compelling need

fOr Africarn rescach rlnagcrs and dollor 
 to adopt a subregional geographical area
 
such as thC Sahellior I istcri Africa Isthe operational unit for developing research

stratcgies and a framc\ork for considering investments in NARS, regional institutes

(e.g., 
 WA Rl)A ),and rcioiial rescrtch networks. The present method of Irepariing
'casibilit\ studies for NARS on a couttrv-bv-courntry basis ignores research spileloversfrom N,.\RS to neiglbori ug states and regiotnal and international centers. By ignoring
these spillovers, there is athigh probability that donors will o\crinvcst in NARS a.id
contributc to the inflation of NARS in terms of size. 

The practical message that flows from this discussion is the nced fior an organization
such as ISNAR to develop rolling regional research maps to guide teams liat are 
prCpar'ing f'easibilit\' studiCs for1 dn1or investnicnt ilnNARS. Subregional researchIMiaps should contain a vision of the loiig1-terni d'n'aitic cotllarative advantage of
agrictiture in a sub-retgioni, identification of present research institutiMs and donor
aclivilies (present and projected) aid research priorities to help ciamige the
comparative advantage ol'agriculture in a subregJtl' over tirie. It is important that the 
preparatiol (f researcI IIaps shou.l rot lead to I'Cseacll inlVenltOrieS that count all tile 



reseaich projects in a region such as the Sahel (Dcvrcs, 1984) or Southern Africa 
(Devrcs, 1985). 

6. Sustainabilif ' of NA RS 

A sustainA'blc NARS has been definCd as one tiat has the ability iomo'bilizC domestic 
political support to pay the salariCs and required operating costs of th," core scientific 
staff fron national sources. Presently, the complex issues surimnding the 
sustainabI;liv of NA RS arc not beinigsystCmatical V addressed by any major donor or 
international institution workitg in Africa. 

Reflections on the World Bank's Strategy to Strengthen NARS in Africa 

Donors are anl ir!tcgral part of Africa's agricIIltural research dilemma. For example, 
the developIlent o'sustainable African instilutions is being underlinCd by the 
decisiol of doors to use lower standards of performiance in evaluaiinig investments in 
Atrica. Idward .lavCox, Vice-President of the Africa Department of the World Bank 
recently pointed out that: 

Donors have continued to prefer new investments long alfter it became cle+lir that 
budget revenues would be inadequate even to maintain past investments. The 
design of projects has t' o often ignored the fragility of African ;nstitutions and 
the scarcity of skilled in'Inpower. And, perhaps most important of all, Africaii 
countries have not bcn held to the st andard t'f elsewhereperfrrmance Col111111 

in ite world. inludin i other low-income countries (JaIvCox, 1985: I)
 

13,, Wca" agricLtu[rd loans. the World Bank is tiecolmitting about [!S$ 4 billion ., tt)r 
undisputed leader in sCttinIg the olicy direction for agricultural the ThirdInlding ill 
World. OvCr the pasL decade, thc Bank CnIImnitCd about LIS$ 33 billion -one-third of 
its lending pottfolio-- for ,acricultur-C. When colinanciuc with other donors istaken into 
account. the total outlay for agricultue is IS$ 9) billion over the pat I)years (Javcox, 
1988: 15). Morcover, the Hank recenlltly annonced thatLit plans to invest $6 billion to 
$7billion Inlagriculture inAfrica ovCr the coming fivc years (World Bank. 1988c). The 
Hank's high-profilc role in African Aericulture unders_'S'rCS the political significanice 0 
a lie\, Pank initiative in a complex Irca such as agricultural research. 

But the Bank isa relative newcoier to agricultural research. It made its first 
agicultural research loan to Spain in 197). It threw its weight behind agricultural 
re.,carch in Africa in 1979 with a loin to the Sudan. It is now supporting or planning I 
support research projects in 16 coUntries in Slb-Salharan Africa (World Bank, 1988c: 
22). The Bank committed UJS$ 1.3 bi!lion to agricultuIa research worldwide during th 
six-year period, 1981-1986, including US$ 314 million for Africa (Pritchard, 1988).2 5 
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In March 1988, the World Bank unveilcd a strategic framework to gitide its Sulpport of* 
agricultlu ial research in A frica - .Strc'lgt/('niint ,:l1riIttllflh/I '.r'h in Siih-SaIiaral 
,./fic. ,.1 f ropined Straleg\v (World Bank, 1988c). The rClOrt rICllctls a coInseiius"
 
that emerged a'ftcr a thrcc-y.car stU dLV and a Ipirod of coinsIltations and meetings.

including a high-level nccting of African policx makcrs. rcscarchcrs., an1d donor
 
representatives in leldating inl1987 to review the draft report (Pickering. 1988). The 
central qntstion thaNt can he raIisCL Ibolut tile Bank's proposed stratcgv 'mr Airica isthe 
ftlhllv, ig:
 

h 
sustaiinable NA RS or ,xxill it possibly increasc tile dlepeiidenIcy of sonic N/\RS oi the 
intCrnation+lldoIio ConlunMiitv. tile (CGIAR.and the 

- Will the implet entation of, the strategy lead to productive, cost-c iTectixve. and 

rench research establishment 
lbor decades to colle.? 

This errt-cMllin.g tleUstionm Will be CXJhlored IV Cxamlining five issues related to the
 
lInk's stratcg\ Ifr-AIL iea:
 

I. Africa '. ear/v .Iage oJ'in.titutionaldevelopment 

The Bai k's st ramptg is bmscd oi the implicit assumlption that all! African coutmiCs are at 
a Ilirlv simiilar tLgC (t [IliticO l nd i,1titutiomllnatnlritv andIthat tie liliting lactor ol 
NARS is linmicin 10r I ildinrigs. Ct.ui t ehicles,land operating costs. Over the 
past ducadc, the Bank hasiaIdimontstr;itCd record o1 lsigning 'airly large ($15 to $511
Illillio[t) pmojlcts \\ ith uther do w, as cofinlncers. and dishursing these filds thirough 
sllort-ternm flix e- Ito seci-.\l) lr Bxctslv.Coltrast, IISA II)., stratcgy to strengthen 
NA RS ii. tie intplicit ass,Utnp'1tion Iint Africant couitric,s atc atAfrtica P,is acd on11 
ditffert ,tages ofl iStititiomitl mlaturtix' and tht (ttegiestforeign assistmmco must 
be tailored to0 latiomiMsta',ge'of dcl opmrl mid abstie capacity ( ISAII), 1985). 
lor +\anipIc. IS:\lI )' strate. hreak,,nc\i ground hw dix ding the 45 NA RS ImAlrica 
into eight to lMtIP/NR\ I all the hallnce itllo tcclItlogv-allapting (hboroxting) 
NA RS (TA/N \RS). 

2. IReSource- iran.vf(r tt odel 

Thie Bilk 'lried onttexteisive background stu[dies oxerCa lhree-.ear iCioid to alid im 
the piircl-mltm of its ne\ stlategy. But these studies did not include the collection of 
original data ol thle .con. ics ofIilVClvstlent Il iresearClh ill nIIVcoilmnlm1oditv or ill aINI 
NA RS iinAfrica. Nx crtliclcs. tie BIakc strateg assumes that AfIrican states 'should 
Seild I", to 2i of agricultural (l)H on agriultura re,_search tihe sNmC level thIt 
IltIt indust rial countrliCs are spending. The Bank's straegy prettsit.a collseulls i W 

resch matnaigCI's) 
li1,;micial rtesolrces arc needed to strengthen NARS in Africa. Since the lank's 

(olf loilors andiA'ricat pla l a uscoid that lIargC tratIslcr+s of' 
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strategy is partially designed to mobilize donor support to coi!nance research projects, 
it x%,ill be warmly endorsed by political lcaders and the directors of N A RS in A frica. But 
the challenge is to loC beyond the iesource-transfer molel of budhing biidhrgs and 
purchasing Cquipmn t and vehicles, and to devcop a huant -capalbilitv/institution
building imodci , -t c to the rcalitics of Africa in the 1990s."'lic three hallmarks 
of the uman-eap+,hil1i v iodel arc I) tire slow, step-by-step process of improving the 
qlalif', of tire scientific, managerialnad financiarl capacity of a NA RS. 2) upgrading 
the ,qualitc'and relevance of research programs, and 3) developing support from 
clientele groips to finalncc and slstalJi the research systc lrom domirestic sources. 

3. Topping Africu'. re.searcheperience 

The Bank's strategy does not explicitly draw%on Africa's research experience over the 
past six to sc\ci decades in dcvclopiirg astrategy fort he coining 31)vears. Forexarmple, 
why werc small tcarlrs of,,ciCetists (twO to six) so proIucti'e dtlrirng tire colonial 
pcriod'? Whalt do, this exCl icIc suggest Ior thre CtlllCl1 proposals to finane the 
cxpansion of NARS in 'lkrri/ania. Niger (Niecr and ISNAR,. 19S). Nali (Mali and 
ISNA R. lS), anid other countries? The Bank's iproposed stratecgv also lails to draw 
insights Irorr so(1irC of tre c(rtrrrpurar\ Africanr success stories in aricultUrarl 
research. For c'anrplC. %%hat was tr role of public and priva'Ite research inl helping to 
triple sirallholdcr rraiie productiotn ir Zirribmrbwc from independence irr I19801 to 1987 
(Roll'bach. I(",)? \What calr Africa learn froi Nllavsi ps research inlion'crin 
biotechnology (Naliorral ('ouncil for Scientific Research. 1985)? zirrbabvC is 
planning tosct upla plri\ate biotcclntlogy research institute. Should African countries 
set up private or public biotcclrlovgy irstitrles or rely on industrial CouintriCs for 
hiotcclinholog ? 

4. lhepuzzle qj)'ranet)hone Wh'est j.ric'a 

Tile Hank's research stratucy fot Alrica does not anlalyze why francoplionc countries 
are so heavily dependent riporl cxpatriatcs relative to anglophonc countries. For 
example, after three decades of inidcpcIRdicUe. iv are 73 '%of the agricultnural 
researchers and teachers in (olC d'l,.oirC still expatriates (Table 2)? Is this desirablc? 
The Bank's proposal studiously avoids this issue. I low do NARS raintain research 
(htuality (e.g..cotton research) in francophonrc West Africa while prcgressively
developing a cadre of national scientists and reducing the dependency (it expatriates? 
This is a puzlAe that requires atention at tire political and technical levels. 

5. Sustainability- Teu negleced issue 

Over the next five years. the Bank plan, to Ielp mobiize $1IS 3 billion of resoirces for 
agricultural research in Africa ($1.5 billion into NARS and 1.5 billion into th C'GIAR 
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system) (World Bank, I98W:) There is a high probability thaI ransferring an average 
of $30) million a year into the N ARS over the next five years will overload the N A RS 
with buildings, equipment, and increased recCurrent Costs uinder the baner of 
conl'orming to tile IX to 2,%, inve;tment target. The end result may make African 
NARS more dependent on the (X AR and French research institutes and 
internationalI dollors, and postpom I, i.e., developing localil,' day ojfrcckonint 
political support to finance the core costs of NARS fi'olml domestic sources as the key to 
sustainability of NARS. In short. the Bank's strategy has dodged the critical question 
of how to increase the financial sustainabilitv of NARS. 

I aIn Con\ illced that the five issues flaged about the Bank's approach 'o st reng beiring 
agricultural research in Alfrica wil! slowly emerge as the critical issues under public 
debate in the I99(k. InI fact, some of the reSCVationS that I have raised about the 
Bank's resOLUrceC-transfCr model wereICCent l\ echoed hV' a World Bank official at the 
Bank's I,, Agriculture Symposium: 

It is reasonable, as has been seen in many cases, in particular in Africa. to pro
mote - not to say to ftorcc - the cratiOn of bureaucratic, civil service systems in 
places \\,here there is no cotmlitment, political or othertwise. and where there 
are sCrOus doubts; as to le ability of, governuletnts to finance such systellls fromn 
budgCtary resources'" (Lafurcade, I 9QS: 05. 

In sumllt;r\, thelWorld Bank isproviding financial bul not intellectual leadership il 
sttierlgthCenin, the institutional base of' Aficall agriculture. Despite the unlimited 
resources at its disptosal, tile World Bank does not have a cadre olcore staff and 
consultants who ha\C tie tinie to studv' and reflect, and tile fredohi to design 
long-terll projects that slowl and progressively strenjgthen the human capability of 
national agricultural research spsten s ower a period of decas. 

Iml)licIatims for African Saates, I)onors, the CGIAR, aind ISNAR 

The thesis of this paper is that man African countries are geLrieratiorls, and a few are 
several centuries, behind \siarr arid IatiniAmerican couities iii teims of thieir stage oi 
human capability and ir.t liutional and political maurrit. What flows from Africa's 
agricultul research historv over the past 0 \'ears is thelsimple but powerful 
proposition that current institutioi-ltilding straitegies arid lending approaches that arc 
effective iniAsia and Latin rAniericawill have to be sharply modified to fit the earlier 
stage of development of(liany courtries in Africa. In addition, cause ofl' the 
differential stages ofl develo,.pment between Africai Countries. iristitttiori-building 
approaches in nlliddle-incomle countries in Africa, such as Zirmhbabwe anid ('allcrooI, 
are likcl' to fail in huinea. ('had, Burundi. Somalia, Uganda, and lEtlhiopia. 
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Institution 'tilding strategies should be tailored to tile stage ota nation's institutional, 
scientific, and political maturity. The World Bank's proposed Africa-wide strategy for 
strengthening NARS is almost cC! taim to be ineffective. Instead, a subrcgional strategy 
should be prepared to strengthen the three core national agricultural services 
research, training. and extension --t'lr each of the live major agroccologies: Sahel, 
coastal West Africa, Central Africa, Facrln Africa and the I lorn, and Southern 
Africa. Each strateCgy should iriclud it Iie TP/NARS aid TA/NA P$,basic concept ofl 
and research networks to link researchers in NA RS with icgional and Ilnternatlonal 
i sltitutes. 

Now is the tniie to start lrcsh and examinie the causes ol'diffCrential stages of 
insuttional latui'itV in Africa and the icremlcntal nature of building scientific 
capability. The Starting point should be ithliorough rcvic\\ of 'hat has been learned 
about A'riCa'S ai'iculItiral i'salrch history over tlie past 610 years (('arr, 1982, 
Anderson ct al.. 1988). The secolld stCp is to ill)irovC ollr understnilding of thC payoff 

t invstnll in agriculual research by undertaking a set of coiparllive sludies of, 
the ecolonlic rilte ln iilst inv\'estients in research (Echeverria, 1988).o1'retul 
ISNAR is the logical institution to undertake stuldics Iflie piyvoffto1 illVCsllnit ill 
food, Cxporlt crops, and livestock hcaCiuse it liIs geneCIi'td iglobal laita hase for 
"igricIultural research ( laldey anid Roseboom in fprc.s,: ll.,1988). AItlioughlPardev et 
studies oflpls inest\ntslllllS in resecilch o ler limited guidance ol how ltlch to invcst in 
research in tlh ultulr, they ' its agrarianwill help Africa gain a btter undcrStanding (if 
heritage. The restilts oft hese rate-olf-return studies will also scrve as a bridge to ex antll 
Studies of potcnltial utull'C retrns on invslmClent inlpublic and private research in 
Africa. 

Feasibility leills p1reparilig donor pIrojccts to assist NARS sholluld diSeontiutIe Ltisinig 
rate l'-return colticieits iroll other Continents to justit'y investmctns ii NARS in 
Africa. MorCoveh.tle SC of theI% to 2, ,olagiculturc (iI)l as tile euidelinelfor 
investmernt iniN AP.S illA frica (World Biallk, 198 Ia) should be disclntin uCd bLcause 
IhCI'e is no einpil'ical Iilldalion from Africa to Suportthetiuse Lof hC norn . In 

practice. the IP,' to 2 guideline alIlows donorlS to sidestCp tIhorn issues .such as 
recurreCt costs and fiiancial sustaiibilily. 

Dolors sihould conic to grips with the imniensity of* At'rica aiid'(the diversity of its 
colonial heritage iild iieven lprospects for development. Ilnvestnmen t inlresearch, 
rai ninig, aidi.extlnsion should be CoicCpt lalizCd as )rt1 of an i1itrlti\' ill\'estinll 

package on atsubregional basis, such as the Saliel or Southern Africa, in ai21- tIo311-year 
iue f'rane. The present lprljcCI-bY-projcC arid CO lulry-h'-Colltlry approach to 

strengthening iiational agricultural services is a politically silt hIt technlicailly flawed 
1ipproiach to institutiol huildiiig. The subrcgional approach to research planning has 
lie potential of capttiring research spillovers. 13l1t to ilpllClt such ilnapproach, 
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African states and donors nlist deal with some complex political issues limiting the
development of sustainable institutions. For example, because ot tie different nature
oft the international political interests in francophoic West Africa aiid Southern
Africa, the appr(mch to st rengthcning NA RS in these two suhrcgions wvill he radicallydifferent. 

Subregional research iivcstniellts should be cOlcCptualizCd as part of ill interactive
package where rcgional spillom ers arc a fact of life. The TP/NARS concept in the
USAID ( 1985) strategy is onc thll should he factorCd i1to tile prCparation of
subreejnlal plans to st rCngithc NARS. WAR!) A ( 1988) anid IITA ( 1988) recently
prepared brief sketchcs (nl low the\ proposc It)strengtlien NA RS inWest Africa. Thesketches rcflcct the lack of a clear mandate to deal w%ith1tile complex politica . 
technical, and financial issues in t'rcnitllclhgl. indiCnoUs ",cicntilfic capacily in West
Africa. But tile WARI)A aM I A sketches arc a beginning. They need to be placed
side hy side \wiih the plans of' NARS. StIAR. and (U(iIAR. as \\ell as wilh plans by
hilateral and multilateral donor'. There is an MeI ncCd to set up a .( ( 'A R type of
organi/at IontI the SaIIl itll aIuIllI-tIeCAIric; dirccor to gulc dotOr invest me[Its
ill ;IgICtIIIuI'l1 rCscIIch aid pItI-)IICresca.rcli co)peralitll I11mnl scietlists ill the

region. A similar type of oreali/atih isnuecdel for coastl 
 West AfI'ican coLtIiies. 

ISNAR has a special responsihility and opportunity to work v\itli NA RS, .oors, the
,(IAR, aMd IVrncI resCarch ni't .lorks it) develop subregional plans to strengthen
NARS. There is ICCd f the (( il AR to supplenit the counting otf hectares as a

aCuIrC of' the i)tOdLliCttn impact of a ( iIAR center with ne11measures of the

perl'trllce of' reserch illslitutiot)lls ovr tillc. For Cxmpl., I:d\\o 
 tLlt.1ImCasu.re 
the pcrft0rruancC Of the SAl )( ( 'Il( RISV' sorglitu i nd Millet center based ill
Zin'mbbC ill terms tOf its pl(Igress ill hclpin.g striciglicl NARS in Southern Africa? 

The iission ftIell (( i I.\R s'\ stem1 and the appioach thal it us s II1 dcaling wit'. NARS
ill Africa shlould be rcCxanliiid. When ( icor'C I larrar. F. 1. I ill, and olllcrs wCrc
laying out tile (( ilA R s\stemn il the carl' It Ils. they had a limited time. horizon tof 15
to 20 y'cars il mind fIo tile sstill. !-.:. I fill. ill a ricultural eco inmlistaiid the
VicC-prcsidcit ottlieC Ford FonndatiOl reptrt:d tlat whercas cvery statc in tie LIS, for
exaiple. 1iatl a college of agriculturC antld a,sVICstn of cxp,.erilentsta,Itiis. a
"Iall'-do/er leading collcges oi agriculture. prt)diUCCd tele hulk of the ncw technology-
I fill. 1t904). I lill obSe'rced that this Cnccept t f teclinohogy-prOd lucing stactes could be 

used tlo set up *regioiial research orgailiz:,tions" Iternational Agricultural Research
Centers ( IAR('s) -il ICss-,devcIlopCd I-eiolIS. I lill Ct1iltiCided that these new IAR('s il
tile Third World should havc ctmtinuitv ) fiuding lrtrl public aMd pri\ate soturces for
: "'sufficiently lMg pCiod If tie Ctiahlc them to cairv out tlcir assigned uiissions.
This will usua lly require fifl'Cn to twenty 'ears. sotmetillirs longer" (Ilill, 1964: 152). 
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In the early 19()s there was ageneral perception that the Ford and Rockel'eller
 
Foundations could withdraw and transfer the management anrid support of the early
 
IARCs (Cimmyt and IRRI) to the host countries over a period of several decades 
(Ruttan 1987). But one ('GIA R centcr has celebrated its 25th anniversary, another its 
,(h , and both are planning pograms for the xear 2111(. In short, the ('GIAR system is 
firmly entrenched, and a few scholars such as .ro.Ruttan have argued that the
 
(CGIAR system should be given perma neut status in tie global research system.
 

Neverthch:,ss. after 2()years of(X IAR activities in A frica, the ('GIAR system does 
iot have a fesible plan of action to strengthen At'rica's NA RS. Before the ('G system 
brings more cerrrers tinder its control, f[ur hard Iuestions about the (GIAR's role in 
Africa should DC addresed: 

What cO ititutes a suc' 

sube.'irr (,fAlrica such as the Sahel? Should lol 


W cesSItrl iriternational elfort inagricultural research in i 
hor assistance to the CGI AR system 

be evaluated on the basis of the volre I'riex+ technology prioduccd, or on the dual 
objcCtives ofl"fplroducing technology and strengthening NA RS? 

Is the ((GIAR prelod rriodifv.its techntlogy-generairig fbcurs in Africa and 
develop a dual strategy of' generating new technology and st reigthening NARS? 

Is the ( X JAR prepared to rcbudgct hurman arid firiancial resortrces to help improve 
the capacity and increase the sustainabilitv of NA RS? 

* Are the French research institutes prepared to develop and imiplerient atstrategy (in 
cooperation with the ((iiAR) to strengthcn NARS in lrancopholie West Africa? 

To address riese anrd othIe r questiins. ISNAR should inap out a,10-year research 
program on "Sustainable N A RS inAfrica." 
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Notes 

I. 	 World Commission on Environnient and Development (1987). 

2. 	 No countries in Subh-Saharan Africa were included in the 23 StudiCd. 

3. 	 1listorical stueli of ',griculttrl research po'li' incCud a studyt o 6(1 years of 
agricultural research history in I Iganda ((arr, 1982) and Prof. Idachaba's study of 
agricultural re.search policy in Nigerii ( Idachaba. 1987). 

4. About I SSIt illiilli Wiis spent o tire 120I long-tcrm advisors, and about $1) 
million, on o 'rsas t rlifirrn in 

5. disculssiOn 111C 	 !:c:For :1 c\tc 'dCd t tiA icpriiiu. uiuu, c N, (tHl1 a.);, 
The iillc r5, ale(: law l llc ect.cI,, llt)Iflic lii\ill)llllIcl. [tlitilla llapability, ICw 
tccilhll( gv . iral capital Ifrmarmtio . and rural instititiOns. 

'. The 190-I) 1) rliod ill inllwhto ctlnll-ic, is admirablv Chronicled hy
 
lClKchc\ ( l905. .. cltrics (1U4). ard Nasficid (lU'72). 
 I an9 n t aware of'a 

dcliiniti+' ilslhur (f,,, rie ur eI, ,ral ch Ill frarici hlle Africa. 

8. 	 In 1947, ile lhoainch cstibli;htd the Irst.itu1 (iC rechercIhe pouF ICs huilCs Ct
 
oleaciianct\ ( IRI R()) Ii Ga\ tI rcrcrh on 
oil palm. Cooperation between 
INFA( amd I RI I, ) scientists played it critical rol0 in dchIopirrg the modern oil 
palm idritiliv diln oirl l'Iett 

9. 	 Proccssirr of thre rice research rtsh, wa, greatly' aided bv tie arrival ofa large 13M 
1a;.itrff ri . c iit e.-IIt tire 'darar bi sLt;itiol illa 195 ('l llr,s. 1988). 

1It. 	At indepridrcnte, i1 1 Th0().the're \\etc 421 Fnropcan (nostltl\ l glian) scientists and 
tchnici:ns, of( hih mref than half c\c uiversity iadtets. It addition, there 
\. I (one I'. la 1. f er (I -2,(1(1) to sipport 17 research stations, 14 
c\pecrimcIt',l plantations,. and a cterrlarv laIborator\ (I)rachrinSSoff. h9(5: 188).
lint ( hfv lRiclteai tf IN\ R ripoi Is that in 19,88. there 'arconly 43 national 
scientists illaire', NAlS (,cc [ale 2). supplerented by 5 national and I I 
cnpiatriat. scicitts 1at1a separate research and C\tcll.,iol project ill the Ministry of 

I 	 . See ltcr (19)84) arid Roirlbach (I1)88) tr rllor irformation ol Zimbabwe's 
vaic indlstyrv. 
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12. 	 A.G. Rattray served as directorof maize research from 1938 to 1968, at which time 

he retired from government service. Zimbabwe's maize research program has 

been directed by only fourscientists over the past six decades ( 1932-1988), a record 

of continuity that is unmatched almost anywhere in the world. 

13. 	 Ilstitut Lie recherche du cotoll et ies textiles cxotiLqus (I RTC). 

14. 	 Compagnie Francaise pour le dcvcloppcmcni Iefibres textiles (CFDT). 

15. 	 The last expatriate scientist left CRIG in 1962. For more Cetails see Martinson et 
all. ( 1987). 

16. 	 The number of Cia naian scientific staff increased to II (of 17 total) ill1970 and to 

25 by 1985. 

17. 	 See Malavsia ( 1986) and I) RIMNI (1985) for a discussion of the aggressive steps 

taken by MIalaysia to become the dominant world oil palm producer and a leading 

gcncralor of biotech nology (National Co uncil for Scicnil'ic Research, 1985). 

18. 	 Institutional models include integrated rural ievelopIment (I RI)), agricultural 

(area) developmert, T& V extension, farming systems, discrete agricultural 

rcseiilIl projects. and resCa rcli coni poneuIts in area development projects. 

Technical-assistance Models iIclutLe short-lerm consulaltls, long-term resident 

expatriate advisors. Cotlniterparts, and overseas train ing. 

19. 	See Ceruca ( 1985 anI 1987). Dy\son-I Iludson ( 1985), Zurek (1985), and Birgegard 

(1987). 

20. For M upbeat aSSCSSnliClt 11Va World Bank official, see "A Successful Managerial 

Approach: The ["raining and Visit System of Agricultural Extension" (Israel, 1987: 
Chap. I1). 

21. 	 Itvariably, loan, credit, and grant agreements are vague on the source of the extra 
goNcrnl~l bIdClgt resources expected to take up the slack after the loan or grant is 

disbursed. Because extra revenue isnot forthcoming in most cases, the project 
activities are terminated or dramnmaticallv scaled back when foreign assistance is 

over. In some cases, tile project is 'repackaged" and another donor takes over. 

22. 	 For adiscussion of the recurrent cost problem, see Heller (1979), CILLS/Club du 
Sahel (1980), USAID (1982), ilowell (1986), Morss (1984), and Gray and Martens 

(1983). 
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23. 	ldris ( 1969) SLiin11arizes 5i) 'ears of cotton research in Sudan from 1918 to 1968, and 
Martinson ct al. (19S7) review 48 years ot'cocoa research in Ghana. 

ing on t ',;124. 	 Prof. FriC lolllsis carryl stid ol the returns to Belgian investment in
aricultural research in Zaire (formerly the Belgian Congo) from 1933 to 1959. 

25. These IigursC, include alhocatii, fbrl'trCC-,tanding agricuIltuiral research projects,

and agricultural and rgio,
Jnal dcvhopnicnt projects with research conlmonents. 

201. 	 [or valuable pe.crspfcctivc, oi thi Lcom1pIc piocess .cc()dhiam ho (1967, 1987) and 
Rocheteat ct al. (1988). 
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In the last few decades, the world has witnessed a substantial increase in agricultural 
production The extraordinary achievements iiiagricultural development and research 
have made it possille to produce enough food to teed the entire population of the 
world. 

ie enormous production potCntial of tihe I-uropean Comn iiii ty. tie United States, 
and Canada, which so tar has 1101 been fully exploi tell, is evidenced by Iiuge production 
surpluses. Over the last 10 II 'ields in1most indust rialized nat ionsyears. agricultural 
with large agricultural sector'S ha.ve rrown tive- to six-told. 

Today, we are able to produce mIore Ihan enough to feed the World's population. In the 
foreseeable future, the technicillies Ot food pirolUctii will not constrain world 
population growth. Many studies have concluded that the earth's potential productive 
capacity is suf'ficiCnt to feed more than three times its current ipopulltion. The 
pessimism of Maltlhus would appear to he without toundation. 

To the casual observer, and I can think of a number of politicians who fit that 
description, it appears that iii vie\ of hie widesprcad producLtion surplus in most 
industrial countries amd CvCn in some developing countries, agricultural research has 
doInIe its dulty, or a least that it need not have priority in tihe Inturc. It ismerely a matter 
of distributing and transporting tood surpltuses to needy countries. 

That this is not the case quickly becomes clear ilone looks at tlie problemimore closely. 
Today, no one knows if agricul tirC will have developed sutficiently to ensure a tood 
supply for the world's population hy the turn of the cintury. What we all want, and to 
that end we have joined forces. is the development of the Third World. )evelopment 
means, however, that each individual and ever, nation can freely inftold the creative 
talents they possess. The fouidatiou oftdevelopriierit 1nust he the ability of Third 
World countries to teed themselves. 

Economic and social discrepancies between North 11i(1 SOUihi, between industrial and 
developing countries, are iiowhiere so apparent or so disturbing as in the case of food 
supplies. In the South one person in everyIour has to go hungry, while tie storehouses 
of the North are not large enough to hold all the surplus grain, meat, and dairy 
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products. In the South undernourishment is one ol the commonest causes of mortality, 
but overnourishment in the North poses a growing threat to health. Removing this 
glaring disparity between hunger in the South and surplus inIthe North, or at least
 
reducing it to a tolerable levCl, is iclalenge wlhich We all face.
 

Let us look at the food siluatiofn from a reCJiOt1 al point of 'iew . Thee ,agicultural 
coni moditics market of thc Euliropean (CoininIiiitV is characteriicd h surplls 
production niinlv oflbisic foodstuffs. The citi/,Cs of the luropean (ommriunit\' enjoy 
a nutritional IcI that the countries in tihe Third \WOIoll do iot dare to (Iam (if. 
Similar conditioIn, atre loMnri in oilier industrial Couniric,. 

Judgi ng v lA(O's reports aid slatistics, a slrw but noiiethcless constanti mprovement 
ill the food sitRNation Cill be dCtccted inIlatin A murica. lBctecn 1,0 aMiI 1983 food9


production rose laplproxr)nX tell 3' each year. Therc arc. howevcr, countries or 
aracas within tCe rcgior that ar still lagginl bClind., for cxamplc I laiti, northeast 
Brazil, aid tile ARnCs NIoultarns. 

About I.-billion pcoplc. ailniost One-third of the world's inhabitants, CturriCtl\' live in 
Asia. There are great tlilferences in the wa. the gcneral food situation has developed in 
each individral COUtMA'. li tile 1)((0s. Inldia was still tile cotI' hunger aIdere'' 
siarvatiOl \kCrC \idCsprcad. "odIV. Itldia Ictually CxpoWrts agriculttral pro~dtucts4ost 
from time to time, thlanks to tile Success of the Green Revolution. In 1984, for Cxampl., 
40' more rice and almost 80"o more wlieat wNvercharvested than in 1974. 

China. wvhich experienced atrtocious I'amlirrcs between I92( and 1923. \,its able to raise 
its food production by an annual 5.5 X between 98(and 1984, by'pursuin g a rigid 
poprulationi policy ard by targeting finalicial rCsourccs to the agricultural sectoIr. This 
figure places ('hina, which has to feced more than I billion people. well ahead of otlier 
developing cottries. In gencral, finding ellough to cat is no longer aproblem in China. 

For all of us. Africa is the probleim continCnt aIL a tremCnldous challenge. O)f all (lie 
regions in the world. this Continent has the lowest level ofIfarrmiing and the Iclst
dceeoped iI):omC SOurli'Ces to p-,urchasc food and tIhe ircans of'piroductio. It is 
expected that front now\ until itie 'eal 2001 Africa', popuhlatio\\ ,ill grow at 3-4% 
anuall, the highest rate in the \world. The Mialthusiair lightniMrc thCatCns to become 
reality, for iII Africa p)pulattion growth has OuttstrippCd tile f1(O1(supply. YoU Will all 
reriiemctr the terrible laminc of I98-4- 1985, arid stilltodayliewvs ICIcheus L ost daily
of people threatened by starvation inFlthiiopia, tire Sudan, Chad. and the Sahel. 
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Tile 1984 FAQ publication. Land, Food ant !eople, reported: 

On present trends, much of Africa - especially the Sahel. the dry bell in the 
south of the continent, the I lorn of'Arica, and East Africa - ppears to be 
heading towards hIulman and ecological tragedy. unless far greater priority is 
given to agricultural development, conservation, and programs to reduce 
population fertility than has hitherto been the Case. 

This statement isconfirmeld by every analysis of the tood situation ill Africil. 

The encouraging reports of good harvests and lull storehouses in some African 
cou ntries can not obscure the fact that long-term fOod self-sufficiency in Africa is still 
far from certain. There is no rcason as vet to sound the all-clear. 

The dire prophecy of "'Ihlonlmas Robert MalIhus. made 21)0 years ago ill his iOiW falous 
,E..VY ol lh Itrncple olvIMlatio,, il wMhich he CxpoundCd a thlCrVo tile 

interrclatio bet\ecn the growth of a populatioll and its means of suL'b-istence. has not 
so l'ar conie true. 0On the contrary, in global tcrls the fO0(d stippily has grown at a faster 
rate than tile pptIlati1. but in many regions this has been at the expense of tile 
environillint. In sonictaS, cessi'+ fertiliter applications and irresponsible use of 
other chemicals hal e coitaminatetd grouIld\water and degradetd the soil. Natural 
resources have been exhausted and various species o1 animals and plants decimated by 
ruthless agriculturail production and niooctulture. 

To feed 5 billion people has today' beco e too uch ofl a burden iII many regions. To 
make matters worse, the population is still growillg. IV tle ear 2()11,). there will be 
more than ( billion people on this carth. Nothing ha&s such a devistating effect on 
nature as overpopulation. The short age of ftood leads t0 oVercultivat ion of marginal 
soils or even to farming totally unsuitable land. There isa great danger that the natural 
resources of soil, water, and forests will be damaged irreversibly by ovcrexploitation, 
and that deforestation, o+ergrazing, soil erosion, and desertification will increase at an 
ever faster rate. 

The Sahel region isto a hirge extent an example of humnan fallibility in which the donors 
have shared. In the 1970s thousands of wells were drilICled in this region to supply men 
and animals with water. As a con:sequence, the water table sank rapid l' and large areas 
were transformed into steppe. The greater availability of water induced the population 
to keep more cattle, as a result of which pastires Were overgrazed and soils soon 
degraded. 

Twenty years ago when agriculture was at a fairly basic level and crops Were in anii 
almost virgin state of devehpnloent, it was cotmparatively easy to find ways of increasing
agricultural production. Today, we are up against the ecological limits of what we can 
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do and what we can justify to future generations. The sort of damage that can be caused 
to the environment by intensive farmling has been partly denonstrated in the industrial 
states. We ca1not afford to go for food sectiritv at any price. 

Nonetheless, wc cannot cis our eyes to the tasks ill fr( rt of us. SCCL'illg the food
 
slpply through the lri.laent tiue of the wtorlhls naturall rcsources is a challenge we 
nust 
face. Undohubtcdly, the (GrclnR \olutionI has lroIght ottStandii rCsults. It has 
significantly raikcd agricultural Cficicyl it] Asia al latin AIIerfiCa: for Cxanlple rice 
'ieds ilcrCascd m1orC than Iburfold. and tile nUblelf+r of harvests per)yCar roSe frol two 
to three, Supp+or0tcrs claim that tis the lllot significant technical achievelcnt of 
agrieultt.;C ilu this centur\ and the biggest success in internitional developncnt wNork 
since the Scuomd World War. ('ritiLs rep)ly that tlhe ( rcn Revolution has been a failure 
for social. ccoh(lical. and billh'icial euasons. 

It iscertainlyv undispluted that the ( ircn Rlcvtolution as a plant production instrumelnt 
Ider dcvclopmernt1 cop t cciv.ed 1v its, "CrCators", nt lllso chIas a(erainwas h 

social-poflitical mcasture, but rather a,, a quick countermcasuc 
 to hungcr ill the world. 
The ( ircen Rc\otliiorl ot the late It00) is nIot idelnticil wilh th'at of the late ItSls,
xklhich in turn \%ill be different from that of the ear 2()) "1judgc the past with the 
benefit todamv's kuov% l'dge i,,Ito risk conlenuirng the palst in its cntir.Lt\ and to ignoreef 
the learning process. We halvc not onlv lecmrncld fron minstakcs and undesirable social
 
and ccolotlCal Side effects, but there has ialso been a change in the overall philosophy

behind our dcsclopulcut coolpCrationll. Todia,. the simall flarncr and the cultivation of
 
indigClous food crops arc the focus of rural-devclopmlnt strategics. "Iltcluding the
 
target grlps ill tile rural -ireas."
"help :wards sclf-help," and "structural adjustnlent" 
arc novadv, tle prcfcrrCd Strategies. Fcl(goyip and the preservation of natural 
resourccs alc to IrI IcreaS ir, etent, anl csscntial coICern1 of any de'loCpment policy. 

International agriculttuial research, rCprcsnt,'d 1w 13 research centers within tile 
C'onsultative ( irotlp )nt lnternatiorral Agriculttral Research (CGIAR) and some 14 
other centers oltside thi, group, slrotild not ha c fixCd objectives. Rather, theynlust 
leave roolll for Cotlntillos fcedback, adjustincnt. and clh;mngC. Ifviewed in this way,
agrichiltural dvccloplnlct isnot possible s,ithout agricultural resealch. Within limits, it 
should be possible to be flexible ad adaptalc as prliOritics in international agricultural
research llangC. WC shoutld thCCforeC c tht mght to rCsttnCtlUring and adapting the 
lralndatcs and tasks of the ('( lA R institute,s. his certainly dfoes nlot mean a radical 
sulbstitution fnew for old: it isrilther luestiol of wisely adapting the old ways to new 
rcquireinnents. I t Irl fuure,. there slouhld perhamps be rmre burden sharing in 
agricultural research, for example by working outll which research work and mandates 
calllie left to our parller countrics. People tend to rise to their tasks, andlo''Oillmy 
poi int of view it wouIld be (liitc conecivable to have tile so-called threshold cotimitries 
take over part of the work done at the international research centei's. In other words, 
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we need more trce scope to tackle urgent new tasks in connection with food security 
and the preservation of nat ural resources. 

As I mentioned, we have more thaln 27 international research institutes conccrled with 
agriculture and associated specialized fields. Despite this fact, there is not a single 
institute dcaliiw nteiivelv with forestry rcscarcll. This is ;Isad state of affairs given 
the cnornlous problems which must bc olved illxolving forestry in dcvcloping 
Coulltrioes. 

Alothcr iniportant problcnl is the \woldw\idc production losses caused h\ insect pests 
and diseases: the a-C csti latcd at 2)-3(1',. and lOt-l'I'Cst losses at 1()-2 (). 
Reducing tllcsC lossCs hy half would be a consldcralc cotribution towards food 
security. Rccntl. Iocu,,Sts ha\c again bCcomnc a factor inlcausing CnoImllouS production 
losses. lrAdicatin.g this pNageC is a challengeing task ltor research. 

The fiCld of biotcchi olog vopens up new perspectives to ilpr.ovC the cultivation 0f 
food crops' illteli',of: 

1high and stable yield,: 

* a rdiction in the nced for water, 

a reduction ilthe neCd fr fCrtilizerS and pesticiIes. 

SCCuriil ft00d i~rtOductin ininthe long fern with little ecological and economic risk and 
with only few inputs is tnecessitv especially for Af'rica with its ecologically fragile soil. 
In Africai as clsc\whcc, land available for agriculture will become scarce in tile long 
term because of populfatt m growth. (onscqucnt lv. what wC inlist do now is offer 
farners production methods appropriate to the locality as an alternative to the 
Ccologicallv dubious mcthod of shifting,,cultivation. I have just mentioned the 
outstanding results achieved as a iCSulit off ie ( recil IRcvolution. It had ail impact ill 
Asia and parts of Latin America, where circunstances \wcre fIavorable to production of 
new llih-yielding varieties ol iaize. rice, and whcal. Tie ( ireeil Revolut ion hIs 
passed I\fiCa by, virtually without trace. Onl the one hand time pIccoiditiOns Were 
lacking to usC new varieties since wet rice, wheat, and tile new varicties of naize had 
seldoml been grown in AIrica in the past. A ireen RevolItion for A frici IMust improve 
alld secure native African crops if it is to be successful. 

A chain is only as strong as its wcak.st link. The efforts of' international agricultural 
research will be in vailif it does not have the support of'effcctive national research and 
extension services. Without national agricultuII rdl research, research at the 
international level is isolated and its results canii not be pt into practice. The task ill 
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hand therefore -and here I would like to appeal to the governments of the Third Worldcountries and to the donors is to establish aInd jointly build up national researchservices which are capable of meeting the challenges of the future. '[his is the purpose,among others, of this conference. When ISNA R was founded in 1980, it was inspiredpartly by a desire to strengthen national research, to identify research problems, and to
formulate research strategies and policies. 

S13AAR 

At the beginning of my statement, I noted that development and food security inAfrica are tasks in which we are all cal led upon to play a part. This applies eq ially tonational research in Africa within the framework of international agriculturalresearch. In response to the proposal from the World Bank, tie Special PrograIimie forAfrican Agricultural Research (SPAAR) was set ipin 1985 to coordinate existing andfuture dollor activitics which establish and inpro, cn;tional research in Africa. TheSPAAR sccrctariat isfinanced hv the World Bank, and also has its headquarters there.The Chairnan of SPAA R is Dr.Dl);vid I lopp, r, who isalso chairman of the ('(IAR. 

Coordination and informalion are 1\\o of SPAA R's primary tasks. What donor knovsthe programlsand projccts ofanv other donor? Where arc there oveurlapping activities,orworse,. those which directly conflict with tie project fallother"dollor"? The first step,therelotre, \would bC to gather information and make it available. The Third Worldcountlries themIselves should bC in a position to coordinate activities ard collectinforrmatiorn on research projects. Nearly all the donors involved in internatitoal
agricultiral resca rch are mermlbers of SPAAR. All SPAAIR members are agreed that.in the final analysis, tie only strategies to support national research which have anychance of success arc those which are developed jointly with African partners. It is forthis reason th'at African researchers arc regularlv invited to attend SPA XR meetings
and working groups so that they can contribute their own specialist knowledge.
 

The point isthat SPAAR has no funds of its own. At SPAAR meetings and working
groups,certain specialized fields and programs :rre discussed Wh iChWould lendthiemselvCs Iojoint action: individual donors Would implement individual actions ormake fluids available fOr such purpose. I would like to elaborate on this, taking as an
example the various Clrenllt rctiVities ol SPAAR. 

The eslablishmentqf'a SPAAR infornation s'stet 

Inforrmatiorn on past or"current research activities iina country, or activities which maybe conducted in the future, is tile basis of any long-term research strategy, and guardsagainst duplication. SPAAR has called on its members to register research activitiescarried on in Africa on a bilateral basis. In the first instance, they are interested in data 
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and information on agroecological zones, research targets, research areas and 
disciplines and, if appropriate, the financial contribution to the project. In each donor 
country, local points have been designated which are responsible for gathering 
research information in their respective countries. This intormation is passed on to the 
SPAAR secretariat where it is stored in a central computer. All donors, as well as 
institutions and individuals inAfrica, have access to tile computer. When this 
inr rmation system was set up,care was taken to ensure that it was compatible with 
existing infilormation systems such as the CARIS and AGRIS systems of'FAO. 

There are also plans to store in formiiation on nationally funded rese;'.rch projects in 
Africa to complete tie picture. I believe this isan essential step. For many years a great 
deal of research work has been going on in African countries, wiethcr at universities or 
agricultural research institutes, under national programs. M ucI of the work has been 
pulblished, but not all, and tile unpublished work needs to be evaluated. Setting tip ai 
effective if',rmation svstem in African countries is a primary task in strengthening 
national rescarcl. 

Guidlinesfornationalagricr': uralresearchstrategies 

To assist African gove rnments in strengthening their national agricultural xesearch 
capacities, SPAAR set ip a working group to prepare guidelines for national 
aigrictlItLIral research stateitgies. The first draft, prepared by ISNAR for the working 
group, broadened the objectives of the paper to deal with research systerms generally 
rather than limiting it to strategies. Accordingly, the title was amended to (Gtidelinu's 
for Strengthenting Naional Agricultural Research Svstens in Sub-SaharanAfica. The 
draft was presented at the SPAAR mtling in Washington, I).C., in NovcmbcrI1986. 
A revised draft was then given to African agricultural research directors attending the 
Nairobi aid Cotonotl regional ineetings organized by tile World Bank in December 
1986. The document was approved at the May I)87 SPAA R niecting in Paris. The 
English and French versiolns have been widely distributed to African countrics and the 
donor conmuniity. 

Assessment ofpromising technologies 

Another SPAAR project is the assessment of information on premising technologies. 
Considerable research work oil various aspects of African agriculture has already been 
done, but tile results have largely been underutilizcd for a variety of reasons. 

French and British scientists have undertaken the assessment of promising 
technologies in Senegal and Sudan, respectively. Both teams were looking at clearly 
defincd agroccological zones. Initial cftorts have uncovered asuiprising wealth of 
information and research results. It is believed that some of the technologies may be 
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applicable, but the, were apparently never used at the frm' level, either because they
were not tested or the results were not publiished . 13oth teams indicated that the results
of their Studies will mainly be of methodological value. Their final reports were
presented at the ifthIPlenary Session il WVa shington, D.(., ill October 1987. 

Meanwhile a similar study has been commissioned joinily by SPAAR and the

Tanzanian government. 
 [his will provide the hasis for a master plan of national
 
research and research priorities in "'miza.l.ia.
 

Regional collaborativenet works 

Some counitries ill At rica arc too small to work on all the cornmmodities relevant to
 
them. This is why networking is bccmhng extremely important.
 

Research networking iSnot new. 'The interMtioal gern-plasl nurseries set tip in
different ccoogical /,)ncs"b\ I R RI for rice andilCIMMYT for wheat are well known.
What is new, is the pridiferatiti in the last few \'c',t of rescarch networks ini
sLub-Saharan Affrica and the fact that rCsCarch networking has Cxpan+dCd. In addition to
testing adaicCd rCding malcrial ill different ztoies. networks now deal with the

transferabilily ,if agrotecliliology within soil families, the use 
o crop by-products for
livestock feed., mstic iiprovetuentt, livestock diseases, Insect pest control,

agricultural mnachinery, soil arid water 
 luaitagctnicut, and fainig syste'ls. 

)espite tle very rapid increase ini the num+,cr of reseach networks in Africa.

collaboratike research i,, not as well developed as it is in Asia or South America. The

llaill reason for this is that ihere are f'cCr wCll-trainled research managers and
 
SciCntists ii frica to IIntnlg thie networks.
 

The SPAA R W'orking ( itonp onl Nctworking was established to collect information oil
networks ili Africa, tuudCrstnd their ncds, ald identify ways of making them more
effective. The working group produced a list of know n Inetworks, categorized them
into lhrcc tiaiti typcs, and identified 14 networks that fulfill the SPAAR criteria for
collaborative researcth networks. Networks iteriting linancial support are being
identified, aid ticchainisiis to finance these networks are also being Studied.
(_'oordinaltors and stercing Coiinittees (iof selected neitworks atre assisting in the 
evlua|.itiol. 

Provision of small grantsfor Africanresearchers 

Oie of tile major probletis for vounig scientists today is funds for research. Those who
have been trained for higher academic degrees abroad filld it difficult to finance their
research oil their retIIrn, aid many ofthem decide to emigrate. This brain drain can be 
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avoided if the young scientists are supported internationally at the beginning of their 

research career with 'unIds f'r eqi pment, materials, and scienlitiic guidance. It is 

remarkable wheii one looks around how manv, small things are missing. There are fcw 

scientific hooks, journals, and fa'cilities for up-to-date in formation. Sometimes there is 

no transport to reach farrmers' fields, and iotravel money to attendlmeeting+s with 

colleCagtCs Iron otlCr African contrics. ( )ftn the eq'tlUilenlnt a researcher badly 

neells for his work is imiSsilng, brokell, olcalnnot he repaired because spare parts are not 
availablC. I IciroIC ould help with a relatively sliall amllioulit of money. 

SPAAR has asked tlie ni.icrs to support those scientists il A frica to enable them to 

carr out resealch work fkr their COLUtMr. About 1S$ 2million vas made available for 

this year. The Ilitern1atllilo.l IFo:unda1tionLlt for SciCnlc (IFS) lias been chosCn II handhl 

this ilollcv for SlP\A,I.which is earmarked fo0r individual scientists in AfriCa. IFS. 
folunde'd in Ilt)72. is aiiroingove'rinmeilial or'gaiation;.lil wit h aiilCMbe.rship+of 77 scient ific 

a i esiaiMtl rIesairc-h cotltcils in 07 countries, otfwhich two-thirds ire iln developing 
cotiltrids andoiCi-tl-irtl ii industrial countries. 11 Is governed h ilinternational 
board of trustces. \ith its secretalriat in Stockholm. The Founidationll;+il\ipideIs su1port 

,,cientists and tcI'hnotlgists dcvCloping countrie.cs. to otsutaniLg uLtllg f'rom11 

ReinJrcing,/oresr, research 

This isanotlthr field \ hich rCutlrcs Ulgeit tction. I haiv lreadV oiltCd out that there 
is lo institlltc ;it the international level dealing c lllplrehnsivelv with tforestry research. 
In a working gloup Wiili iiitC Alificin experts. SPAAR is trying torcsted dontors a1nd 
identif'y research priorities intil'fiel and ilnpli IsoltioLn.iillt 


Assessment£ 'highereducation and training needs 

The need to ii pro\'e the quality of higher Cduca0ion and training for African 
agricultural ,cic tists hias been uindCtscorCd lV Afr'ican decision makers. SPAAR 
do0norS Itthe Il1ou1th Ilena Meeting iii Paris agreed that a new working group on 
education and trainig s ldll be established to examine the issue of higher educatiol 
and training illAfricla. 

Donor coordinaliongroup on Tanzania 

We arc all aware that national research is not pulling its weight as a link and mediator 
between international agricultural research and extension services an1d small farmers. 

This is particlairlv true in Africa. The reasons are well known andI do not need to 
repeat theill here. We also realize that vithout cfCctive national research, the results 
of international research cannot be applied, and long-term food security in Africa is 

threatened. What is more, national research in Africa is in danger of slipping so far 
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behind the enormous progress being made by research in the industrial nations that it may no longer be able to catch Up.The situation is clear and we should not waste anymore ti1e on theoretical discussions or lengthy conferences. 

the alitatill o011987, S IA A R proposed to its members tiiat national research shoulbe establihhcd and strcnigthened il allA,fric'an COLiiI Vol the blasis of coicerted action.Tie results arid rccoMri.lnle itios which hayv: eiierged frou the various working
 
groips of SPAA R Could be lCd in gradually.
 

Ill response, a ploposal was thml, n up jointly l),' the World Bank and TaizaniangovCrmlircnt in] \which thc World Bank suggcsted that the rchabiljiation| and expansionof nattional agricultural rerc-Ili in Talnania be supported by interested donors MIdiniplcncntcd. This proposal, the rllazlli ilNational Agricultural and l.ivestockResearch Project has bccl planlted 11 lail)irrUi for abohut Cight years. N'ioal
research in Tlanialia isnot starting roui scratch, as we: all kno\; it has a solid
ftolariritm. lherc are twm)uiricsitics aid ,i
large number of agricultural research stati
oils which will serA c isa IoMltditjoll \ hich Itobuild. 

Yet, or ayIuaivicsiisi csearch in Tallnzaia hars still not succeeded in corming tip withsolutions to the yInriad prolmhiis cotflliiii2 iricultur. cseatrchers IravC not
 
Inanagcd to develo) dapiedlp ctiol 
 Inthrods Imr the various ecological zones illTanzania. So fa;r 21 diffeCnirt a'rocolugical zones have been identified illTlzania 1f01which there arc no detailed data. \\hat is rirore. national research has lot so Itar corie up will yielding, discasc- adil dro<ught-rsistanlt cereal cultivars adapted to theloIcal conditionls ofslll farmuers. Worse still, plant pr1otcction agltlls arid fertilizers areapplied without regular checks and without illscicnlific investigation ot theircffectivelicss ard posshie detriirnital Cffcts o lnraturil resouces . We cannot closeour cvcs to threse facts. Yet thcc are nalv prolucrs arid dilcultics fieing nationalresearch in "l'anzaliar: personel who arc not siuitahbl., experieiced, or riiotivated: anda research budget \whrich. \wlhile meeting lahor costs, makes no provisiot for urgentlVrequired nicans of productionl. laboratorv materials. or tranisport. To burt lier completetire picture, thcre is very little coordination bctw.ecn research. training, and extensionservices. Ilic mai victii ofall this is the fa1rrr, tie backbone oi'food security, and as
ill mali other Afrl-ical countries, the dtiaiiio of 
 COOlmic dCvClopmenit. 

All this is rio secret, aid ill tis respect Tanzania is fiio difTerent frolll marry otherAfricall Count ries. (onsequently donors have every intcrcst il Strengthening nationalresea;rch. The donor cornurilv ,otild first like to see a wcll-drafted, logical, rcalistic 
plal for the cstablishllcint and development of research structures and their priorities.Tlre plan should build on reliable ctaita it should clCarly poin1to the gaps anddifficulties of reseach: identity the bottlenecks in the infirastructurC, basic aidadvanced Irailiing, and research ianagerirt: and finally, pinpoint the necessary links 
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and cooperation between producers, extension workers, researchers, and politicians. 

In the docunitattion of the project developed by the World Bank and the Tanzanian 
government, the fraiework for all this isclearly set out. l'he project is icgardCd iSthe 
first phase otfa long-term program to expaid and strengthen agricLIltal research in 

lanzania. Ii\ .'sftock,cottin, root id tubers, and farming systems are reg'arded as 
priorities, and ire suitall for+immediate sutppIort. The rmciiing areas, as well as the 
iesCarclh Strlutureit. ire+'subject to the results oifa research llaster la,. which, Illowing 
Talzallian goveriilet approval of' the overall priojcut, sho0uld bie staIted as carly as 
po)ssible. 

So far six SIA,\ RImeillrs . inv the of' the project: thel\Cd ;i limllemllcntationm 
World Bank. I ilnited Kindoin, Italy, IAI),Netherlands, and FLdCal IRcpublic of' 
(ririnv'. In ildditioll, the Africaiin I )C\ hlCnert FUnd (AI)F) his expressed its 
willingnes', to larticipte in the prtojcct, probahbly inthe field of livestock research. 

Sw\orkshop financed b\ the United lKiilinm id tle Federal Rclublic ot(icriany 
was held ill If lie majority of lirticipanits were TanzanianArI,hai in April this ycar. 
scientists andec)xIrrt, flomilthe \arioutIs irinistrics. 

lIe main alims of hiie\w kslt were to provide a foru tio: 

• ide.,ntify tIre manijor iss uCs to he aidrCssCd ii the master plian

" elaborate termls of, reference for the mister Plan tean. 

lhe workshop was opened yiv tire and livestock Development,the mMister of Agricult 
who oiitlidCl CutCt goeritcrirel thinking o n researcl policy llnd strategy in 
Tanzania . Scvcral overview p:ipers and naitinl prograi papers covered past research 
findings, tile Lirr'ilrt rIoglaiti. i1d mantjtor conslllts associated with its 
imnpleientatiotn. as well as priorities for future research. These papers, along with 

slbsCntliC discissions. forld tile Ibsis 1')'rl idcICllilli g the major isstICs to be 
ahddrlsCed illthe irli'st'r pii. 

In addition to the Iister lan. theIana'ri govcrnmlent Commissioned a state oi 
ktlowll'Cr iCl)It Iri 1teaim that has been asked to assemble all relevant research 

resuilts and1 Cdatai coricriling sttidiCs and rcsc;,rch work in 'Ianzania goiig hack to tile 

year I90ll. The'study is being filnatricd joihty v the U nited Kilngdomn and tIe Federal 

RCpubliC ot(ife lti\. This is similar to the StuldV COirductCd for Sudal aid SCnegal 

under the auspices of S PAAR. 

'Thetiaster plan itself is a matter for the lanzaniarn government and the Tanzanian 

authorities concernetd with Iagricultural risciarch. It is being fiiicCL by these SPAAR 
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mcmbers: United Kingdom, Federal Republic of Germany, Italy, Netherlands, andIFAD. SPAAR will ofter its collaboration to the government and make its expertise
available wherever desired. Wc assume that the Tanzanian universities will assist in
drawing up the master plan. since we are concerned with national agricultural

research, of which the tniversities are a part.
 

The original World Bank project. entitled Nationl .lgri'uhuralandLivestock
Research Project- Tanzania. will, I hope, not be only a World Bank project, but aconcerted action on the part ot'a 1in (mberof donors. This is not easy, not CvCn fr tlhe
World Bank. Donor coordination is oil everyone's lips, but when it comes time,
nobodv wants to be coordinated. There is also the problem of ditTering interests,
opiiioiis, and funding sources. It takes time to reconcile all these tactors. lHastv action
is more likely to be harilful tllan useftl, anrd onC ('hinese proverb s,""nis very;apt:
'You can't illake the grass grow more quickly b. pulling it." We shall only know

afterwards whether the SPAAR objective which 
we all support can be achieved inpractice. The Tanzanian c\anmplc may show that we arC able to engage in cooperative
partnership. The master plait is the first real test. The results of the master plan willl,':d to \,aious activities and prograiMs that will require primarily bilateral financing.
'lie United Kingdom is willing to support cottoii cultivatioii and the Netherlands has
expressed its desire to step tip its involveic-ut in the field of farming systems. 

The Fedt'ral Republic of ( ;eririll"iy is ready to hiifrice a specialist in organization andinaiiage ruent for 5 year's. Wc believe that theTanzanian case wi!l be ofrgreat interest toISNAR too, since the theoretical recommendations for the support of national
research \viii be thoroughlv tested. Assurniing the agreement of the Tanzanian 
govcrn iieri t, tire expert fiariced by lile Federal Republic of Germany shoul be
 
provided by ISN AR.
 

When I spoke of partnership Just now I was also referring to part ne rship arrangements
between Ta nzanian resa loh institutes and corresponding institutes iii the donor
counLries. This would ccrt ail iinclude basic and advanced training and the exchange
of scientists. Partnerships based on sincere intent can endure even alter the actual 
project has been completed. 

More and more, agricultural research is becoming a global task. No country can afforJlto isolate itself as far as agriculttral research is concerned. To do so is to run the risk of
seeing its own capacities destroyed, capacities which it needs to meet the challenge of 
food security. 

SPAAR is ain attempt to help the African cou ntries overcome thei r already visible 
isolation in agricultural researin. 
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Conclusion 

With he dramatic increase in population, particularly in Africa, and ever-dwindling 

soil resources, it has become more and more important to use more intensive, although 

ecologically sound, production methods to achieve food security. Thus the challenges 

facing agricultural research today are not the same as those of 20 years ago. This is 

something to which international agricultural research must respond. 

However, all the efforts of international agricultural research will be in vain if there is 

no effective agricultural research at tile national level, and an efficient extension 

service to implement the results. 

The donor conimutity is therefore ready to take part in establishing and expanding 
onnational agricultural research in Third World countries. The Special Programme 

African Agricultural Research, launched in 1985 in the frainework of international 

agricultural research, is a first step to\", rds joint support for national research systems 

in Africa. Many donors are participating in SPAA R's various activities. Six donors arc 

collaborating in a,pilot prograin for tl c support of national agricultural research in 

Tanz.ania. They will work jointly with Tanzaniian cypcrts on the rehabilitation and 

expansion of agrictltural research and implement the results. 
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Rationalizing Donor Support of NARS 
(A NARS Perspective) 

Stachys N. Muturi 
Director 

Ministry of Research, Science, and Technology 
Nairobi, Kenya 

The Special Problem of Africa 

Thefood crisis and worsening agricultural trends 

Over the past two decades, many countries in Africa have recorded dismal 
perforrmances ;a the agricultural and economiC development sectors in general, and the 
food subsector in particular. The continent has moved from a position of being 
self-sufficient and a net exporter of food products to one of experiencing recurrent 
food crises. Some countries have had farmines and massive food imports, and a number 
are now dependent on food aid. The annual growth rates of per capita folod production 
declined by 0.7% in the 1960s, by 0.5% in the 1970s, and by 1.25%./ for Africa as a 

whole between 1980 and 1984. Considerable export earnings, estimated at 25% in 1980 
and increasing at the rate of 3% per annum, are spent on food imports, thus 
constraining tile countries' ability to import capital goods and services, as well as to 
service Cxternal debts. 

In recent years African governments have expressed the political will to reverse the 
worsening food and agricultural trends by reviving and revamping their agricultural 
sectors for sustained growth. Such political will has been expressed in the Lagos Plan of 
Action (LPA) for the period 1980-200), adopted by the Assembly of lIleads of State 
and Government of tie Organization of African Unity (OAU) in 1980" and Africa's 
Priority Programme for Economic Recovery (APPER) 1986-1990 . The latter was 
translated into the United Nations Programme of Action for Africa's Economic 
RLcoVLry and Development (UNPAAERD) in 1986. 

In spite of the dete i. :,ation of African governments and tile international community 
to reverse tile worsening food and agricultural trends on the continent, there are both 
internal and external factors that militate against accelerated recovery. 
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Internalfactors 

Fast-grwing popuilaition. Ihe popilat ion of sub-Sahara nA frica, currentlyI cstimated
at 46() million, isgrowing at ati annuiinal rate ol'3% , conimpared to 2.7% imthe 1970s. Theurban poptlatiti is
growing at more than doullc this rate. The fertility rate is highcompared to other Contincnts (for example. Ken'a is
currclitl registeiring an avmiageof".3 biriths pcr wom., coInrpa t- o ('nba'S 1.8). 'Thcmnajorily of the popultion is 
cither ('ta'S} 15'on (welderly (over 0(Ve;.IIS). rasulting iulahigh dependenceratio of 1.11). The dependence Iatios in Asia and L.atin Anerica range from 0.5-).8.APpproximately 3J'., (1 the \ friczm poullatiol is undCe'nonilhCd. It is Cstima;1ltled that(n (ltt of thrl'c childredic ieClre the age Of five. priiiiarilv dluC to0 lh zcr 11id

li lgcr-relaite( dlslass.
 

Limited resource bas(e. The lalhor force iSgrowilng at 1.4"', annally.'while arabic land 
per agriultural laborer;i is declining at 0.7,technology hIs reSulted In 

per y'car. The absence of nCw agricultualin lclnloylitIcnt . UtRemplcclyhncnt".aid IoW p-roduIctiviI, onl 
the available land. 

I ligh costs ha ereduced the expalsiion irrigation. Ihe imajority of African icttries
iTigate le,s Ihlll 5",, of,thcil arabic lnd. Forst areas lclinCd 0.5'% between 1974 and 
1981. 

Policy is.'es. The ecoll(lmic aiid fO1(d I((MIduCtioln eri.cs preVailing inAfrica arc
 
partially rollted in c(lhlial p(licies. (lllolial policies w'crc biased in favor oifurbancvClolpclnt anid aIailist food liO(lIti(ll . lhcy ovcrCIplhiZcl cxpIrOtS andne.glCctd thC si lllioldC farmi Lct(lr'. NIhst African go\ernnients lmav_ not been able
to discigilge frolmm these lcgacic,,. S( the hest faIrnlairids. skills, technology.

inlfastuucture, ani mtLrkctin.' sv ,tcns arC ill the cxpor-conmn(Ility setl. 

Iarllcrs readil oand positively responi to price incentives in gencrm.iting marketablesurpluses. Many countriC maintain atldistoIrtcd polic o1't)h low producer andCOILsumicr prices for tihe politically articulate urml poplation. Iligh proit margins forf(od proccssors and Midllc inet anid cxp(lrt taxes and other levies aggravate producer
prices, ani arc major prolduction disinentives. The scenario is flurther aggravated byweak or albseri support services such as agrieICt ural r'CsCarch, extension services, iiputsupply systnlS. CrcLil, and poIrly developed markets. 

In\Cst mcit in agrictlttlrc is low ill Africa. avclaging approxilmately 111'. Thesurpluses genatcdl by the agriculttural sector arc (l'tC invCstCl illthe nomagrictlturalscct(hr.ese low investmients in agritMIon
l rc prtpted tle ()ALI (It)X5) to callall African governments to allocate 211-25% of public-sector speiiding to agriculture. 
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Many African countries do not have enough adequately trained technicians, 
technologists, and scienti-,ts to enable governments to fornmlatc and implement 
development programs. Many countries do not have programs to train farmers. In 
instances where manpower is available, tile skills are not efficiently deployed on a 
sustainable basis. Inadequately trained manpoiwer. or manlpower with poor back-up 
services, impedes agricultural intensification a.tnd expansion. 

The physical infrastructure necessa ry' to Sulpply inlputs. move plodlce, andl effectively 
deliver ser\'ices is underdeveloped in Africa. Distances are long and terrain is rugged. 
Inadequate physical infrastructure severely restricts the transport and trade of food 
and other agricuIltural lroducts both within and between conntries. )cvclopnlcnt oflan 
adeqluate physical infrastruttctutrC is Ml expensive trndertakinm, that is beyond the reach 
of many African countrics. 

ELternalfactors 

AdmittCdlh. the responsibility for restructuring and reviving African agriculture lies 
Slurely with national governmlnllts. Major advances could be Made by addrcssing' 

these iI tcrnal issues. There are, however, many exogcnous factors that aggravate tile 
constraints to tile alreadv weak systems. These range fron natual and n-lmllladC 
disasters to tnfavorable international economic environments. 

Natural di.a.ters. Natural disasters occur from time to time, and their effects are 
devastating. The severe Sahelian drought in the I)70Is andi the 1983-85 drought in 
Fastcrn and Southern Africa wiped out large Crop areas, decimated large herds of 
livestock, dried Lip \atcr sourCes, and dislocited polulaions. Occasional floods have 
similar devastating consequttenrces. Migratory pests that kriow no boundaries, 
principally locusts, qtuelea hirds, and army worms, are an ever-present threat. 
Livcstock and plant diseases, along with in sect pcls, take their toll. The main1 problem 
is that African governments dor not have the requisite contingency plans and resources 
to cope with such elergencies. 

Foreigntebts. Africaln governments arc overbtnrtCnCd by excessive external lebts, 

estimatcd to be US$ 211( Hillion in l987. This indebtedness has made countries unable 
to import capital goods and other services essential for cconomic revival. It is estimated 
that the debt-sCrviiCing ratio rose from 9% in 198() to 311% in 1982, with some countries 
recording 6()%. 

The external debt situation is exacerbated by the inability of' Africani governments to 

generate increased export earnings, accumulate sufficient domestic savings, service 
external debts, and meet other international obligations. The problem is also 
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aggravated by international currency fluctuations, inabilitv of African countries toraise Iew loans at reasonable interest rates, and the maturing of past loans. 

Trade terms Iiax c deteirated considerablv to the detriment of most African
economichs. The prices of 
 lol-oil primary pro1ducls CxpoFrted y su -Saliaran Africancountries declined by 35' in real terms between I ) and I1 Th7The poor tradeterms,
coupled \ith prohIoni ",IorldccoIoImic reccession. spiralinig inflation, and restricted access to worfd miarkels, have exacerbated the poor performance of African 
agriculture. 

CliallIegt 

Ihe major challcuig to African scientists, planners, farcrs, and the iiternatioialcoIulltit\ isliv to enhance Africa's piotCntial to achieve food self-sufficiency andsecurity., as \\ell as make aigricuiltunrc the eginc to powcr vcrall ecollolic
development. This is possible. An FA( ) study (1984). show~cd that collectively African
countries havc. at the ollicill. the potcnial to tced 78f) million pCopic (the projected 
population in 200(t1): 

.1.5 times at a Io\%l.xci oftccholoy 

0, til+i sat all intcrlletl i;ilc Ic\ l of technology: 

17 timcs at a Iiiih level of tcchno11l gy. 

AIthougI.ih c la+ll] s',ll-sufficincy could bCa.IchirCvd, major leOmICns w uld becn+,.'ountCCd it cx,. I+crson oul tile continent wcrC to be adCquatCly fed. There, are
 
pioleCms ass'vOciatcd x\itlhI 
 MI.xcn distribution of IliTl-pOtCntial land Within and amongCollntries \\ hich xxoulld necessitate Illassi\C un\ivllent of, food. dexehClllcnlt ofelaoraltc colninILiiication nnct\\rks. reilox il trl adc barriers. lhalllolliation ofCxCallgC Colltrols. etc. To achixc these, als \\ ohlIl be comlex'\ and xpcilsi\C. 

For the shlort and neCdhiui tcrn, action at the naticnal lc\cl is iore feasible. NationalgOVCller lSInltlsust Use the Conipalalie ad anlae of their cnitries' natural resource
endowment, and adopt policies fawirable tlo ilercasie agrictltural Output. The set of' 
policies that would hav an inn iatc c'ect on agricultural production include: 

* favorable producer price policies: 

* generation of inproed productiol techlloogy through research; 

* improved extension services and larme.,r training; 
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" timely availability of farm inputs, 

" agricultural credit, 

• development of market systems, outlets, and infrastructure. 

Role of Research in Agricultural Development 

Expectationsfrom research 

Research is vital if agriculturc is to prosper. Cases of sustlincd economic growth and 
increases in real per capita income in niany parts of the world have shown that 
technological change in agriculture has been a major vehicle of economic growth. It is 
through agricultural innovation thlt the productiotn of food and other agricultural 
products would be a1ccolplishld. For most developing countries, a development 
strategy that does not incorporate tcchnological change in the agricultural sector is 
unlikely to leld to sustainablc economic growth. 

A national agricultural rescarch system is expected to be the custodian of the national 
agricultural knowledge. (overnimnts, industrialists, ind other entrepreneurs look 
upon the rescarch system to provide socioeconomic information rcluired for policy 
making, planning, and investment decision making. Extension and other support 
services, as well as producers. require the rcscarch system to provide improved plant 
varieties and livestock species, agronomic techniques that increasc production, and 
crop intl livestock protection tech nohogiCs th.t dcal cffcct ivchv with biological hazards. 

An effective rescarch systcm sh ould thCr'OrC have the calpacity or lcvCloping a 
long-term strategy, setting priorities, mobilizing resourcCs, Md allocaiting such 
resources in accordanice with the priorities. It should havC aIbuilt-in capacity for 
programming, budget ing, mon itoringl, aid cva!duat ing its research programs. It should 
continuousl' strive to iniproVC its physical facilities and hum i resources. It should 
manage the i'nformation emanii atin from its rcscarch prograim in a manner suitable for 
a variety of clientele. It should be capable of tapping world scienti fic knowledge and 
materials rele ant to its maitlC, and alaptinig them juIdiciously. Finally, it should 
forge a close liaison with a varicty of related institutions, especially the extension 
service, higher education, privatc-sector research, the agricultural industry. 
international rcscarch organizations. and noiigoveninrital organizations. 
Unfortunately most African NARS are too wcak 1o pCrf'ormil hese functions. 
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Limitationsof research in solvingproductionproblems 

Resarch aion11 does not hold the kcv to i'l'lcrease a0ricul1ural output 111'1 Should not
he CXpeCCtCd to do sO. Sllbstalltial il creases ill productior could result using the

currecntly av'ailable technologL'y. The case of naize ill Kenya serves a, a 1OOdl
 
illustration. 

Maize is the Iost illportllt Ifood coiiuioditv ill Kenya. It provides 78'",. (ohtal cereal
Coiisllliption. supplics 44", of toltal elIlerv .eds, and 32"'. o the toal protein
rCqtll'etlll of, tile populationi.oflll Thlicrop Occupics more tllall 2(),' of the medilini- to
high-lpl itial aI'iL'ctllttl-dI Ili. C illll t-' lltore' l 19"'It)',, of nal tionial f'armlll-ate

\,alu1C of major crop and livock unterprises. and tili/cs 25", of agricultural

enplomient. It is the most iportnt StllCe of hotlh ilcomel anid SibSistlillCC I:;" the
rtilI poor, and is prouct-. c0nic'ciCilk h\ ilac- illd salla-scale fiale-Is. 

(0\c tile last 2(0 \ears. r,"-ach ill Crop illipr - iIlt Mid htIu-li1l.IIV. aid tle
 
(I-heI~tllt'll it
ofim/c hvIrids. has ,e suiistaitial\ incr-sed plroductlIt\. l:a.riicirs"
yields hia\. hose,r. tot had siniliar eails. Th"Ilavtragt t'ariter ill Kenya who Iwsr 
hirIhrid 11it-/c produces aIbotl 2 till, pe-r fctireC. A izoul farllir iortditees ; toils per
hcCtart-. \\ hilea'i eoo'ryOod h' Of 9tons perfllrmer att;ils l oIf) pci-clat. Research Stat ion
viCl ds if I I tons per htarel rcoiltilon It i ll possilIto produ-c 2(0 toii ofmaizeandl+, 

per hiectare.
 

The iycragc (a riiiims a yield oI' ilt Of a gtood hI'rll l'2 of the yield

prduced i, tie hCst farmer. 
 l.'",, of* resell-ch station \ i\ld. illMd If)"' of tie hiologicallit. PlrOdntliol tcChlnology is not a c lstrailit to doublilng nwai/- oltput il a
Rathle-,. a more1 iitiil idextensiol eft- . focutsd oll good cro)p hlInsManrhV an1d
sulppoted h\slplfprofliiate policies. iniiprovcd inpul supplies, and marketil+g chanuels 
holds lie alissscr. 

Mobilizing Resources for NARS 

The current situation in A/rica 

As with ally other enterprise. to be cflective. agricultural research requires funds.
physical ftcilities. and hunil resources. Bil as noted catlie., the eolloillies of mau'inv
counl ries iII sub-salhiarai Africa havc been (in tIlle declinIe since liet mid- 197((s, with tileresill Ithat very little (it ilt ational expenditure isalloet- d to ttgricultural research. 
The World Baik estimaics that s-sen countries ill Africa spend less thal US$ 1 million 
I)lu yeailr oll ;lgriCttlllulal Iesearct'h ani d Iaurtlher 15 counitruies Spend between US$ 1
million andl US1$s m1lillionl. 
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It has been suggested that 2% of a country's agricultural gross domestic product 
(AgOiDP) should be allocated to agricultural research. In sub-Saharan Africa the level 

of tunding ranges Imm ). I % to 2% of AgGI)P. With the decline in real o gGl)Ps of 

many African countrics, investment in research has sinilarly declined. 

A number of actions are required to reverse this trend. First, there must he political 

will: political leaders must appreciale what research Canl dio to identify and implement 

national development policies. Second. agricultural research scientists thcmsclvc 

must a'ticulatC the rCse'arch stratey and demonstrate potential benefits that can 

accrue from an cflctivC and adequately fulndCd research systCm. It is Only When 

technical information is a\ :.ilabhl that rational political decisions on Icource 

allocation can be Made on a sustainablc bhasis. Third. the international donor agencies 

must fill the funding gap that might arise from shtfalls in nation allocHtioms. 

Action at nationallev'el 

Agricultural research managers must take certain actions to convilce their 

governmnclts and donlors to allocate additional resources to N A RS. They must 

evaluatc their national agricultural research system or systems. Itl its broadest sense, a 

NARS is all institutions in a country with a capacity to conduct agricultural reseatch 

(human, physical, and filancial resources). The institutions involved include 

agricultumal experiment stations and lkboatbri'ic. universities and colleges, regional 

and international research organizations. and privatc-sector research establishments. 

Governments must cvodvc a system tW-the organiiation and IanageIent of their 

NAR so that all institutions comprising NARS have common gmls and puruses, and 

address themselves to priority programs. Very often the management o f NARS 

institutiolls is ,catinvd ovcr many agencies, be they governiment ministries and 

departments, parastatal orgalizalions, or lariCer-supporlCd research institutions. 

Some countries have recently established Iminist ries oflresearch to coordinalte research 

inall sectors of the ectomiy and national activity. Whatever system isadopted by 

governments, the role of the various institutions must be clearly defined to avoid 

duplicatiot of effort, and to maximize use of the scarce resources available. The 

linkages between the various institutions should be clearly dCl'inCd. 

Thc research system must consider itself as part of the national planning process. aware 

of the cotry's multiple national development objCctivCs, its opportumlities atd 

constraints. It is withitn the context of the national objectives and plamis that a NARS 

should evolve its research program and priority projects. Research managers mList be 

realistic aboul what is desirable al the scientific level and what is feasible on the basis of 

available resources. Priority should be given to research projects whose results are 

predictable and whose adoption is likely to have a large production impact. 
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Longer-term projects require extreme clarity to attract funding. National governmentsand donors demand that investment projects be evaluated and benefits measured interms of the economic rate of relurn to the national economy. Research systemsencounter diffictities in justifying investmcnts in some long-term agricultural research 
projects because of: 

" inherent Uncertainties about tile tining and vatLIc of research findings; 

" uncertainties on the timing and the extent of adoption of research findings by

farmers,
 

" difficulties ill dividing potcnti l bcnefits between research and other complenentary
investments (e.g., irrigation, extension, farmer training, improved producer prices,availability of inputs, and improved market opportunities); 

" tile problem of qluantifying other rescarch rc-sults (e.g., basic research results) whichnot only add to tile pool il' knowledge but also provide griidaicc and benefits for 
planning SULICsqiernt research efforts: 

" tile fact that investmelnts in rlanipowcr dcvelopmlent aid infrastructure building are
iot aiieeiable to anal'sis based on rates of Ccollonlic return. 

There are, on the other hand, certain aspects of investment that are easily appreciated
by planners and which research managers LStlarticulate. These include: 

" increasing outpUt from fixed assets: 

" reducing inrIputs rCLiI rcd to attairi fixed Ilevels of production;
 

" reducing risks and uncertaintics of production
 

" iriproving the product quality;
 

" making it possible for more land and rcsources to be devoted to agricultural 
production' 

" ensuring self-srufficiency iii food, thus reducing food imports; 

" increasing agricul t ura exports; 

" increasing rural incomes and employmnt opportunities. 
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Most governments are concerned with the unemployment problem, especially for 
university graduates. Very often NARS find themselves overburdened by an influx of 
fresh science graduates who are ill prepared for the research functions assigned to 
them. The mcdiunm- and long-term research plan must include upgrading the skills of 
those already in the research system. 

Research facilities in most NARS (trial fields, laboratorics, and eq uipnient) are in 
poor condition or inoperable. In view of the liim ited resources available, research 
managers sho1uld give priority to the rehabilitation of existing facilities rather than 
building new Ones. 

When developing the budget for research, care shotld be taken to balance personnel, 
operational, and capital costs. Very often person nel costs exceed 81% leaving very 
little for operational and related recurrein costs. 

In conclusion, it is important to realize that it is not possible for national governments 
and donors to allocate the reqtuired resources to NARS unless the rescarch pirogram is 
well articulated. The research system must piin(tC itself to justify continued suplport. 

Mobilizing Donor Resources 

Overview ofl/he pattern ofpast donor assistance to agriculture 

1982. Official 
development assistance in1982 was US$30 billion, ol'which Africa recei'cd 32% (US$ 
13 billion) compared to 42% for the Pacific countries. Most of the assistance was 
directed to water development, rui'l deLo\'h)pient and ll'rastrctntire, agricultural 
inputs, fisheries, agroindustrics, and research and training. On the other hand, there 
were sharp declines inexternal rcsourcCs directed to food production, livestock 
development, river basin development, and manu facture of farn inlUptS. These latter 
subsCctors are critical to ensure food security in African countries. 

The flow of foreign aid to developing counntries increased from 91171-

Food aid has ieenutly beconie a si tni ificant constituent of tihe aid flow to Africa. Itlthe 
1970s,Africa received only 6( of all food aid to developing countries, but now 
accounts for 50)% of all cereal food aid to the developing count ries, thus replacing Asia 
as the principal recipient. Ill1982-83 world shipment of food aid was estimated at 9.25 
million tons, indiCating the iagnitide (if tle problem. 

Inspite of the increased level of assistance to African agriculturc, threre are doubts that 
the projected investmenit will remedy the already fragile situation. The Lagos Plan of 
Action (1980) projected a need for US$ 4.4 billion from 198)-20)0). An FAO Sttudy 
(1979) estimates a net investment of US$ 56-88 billion over the same period. The more 
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recent UNAIPPER (1980) calls for a new investment of US$ 57 billion to support
African agriculturc for the I986-90(1 period. 

Foreign id haS n0t haid imIuch impact ora 1lhImiober of reasons, including: 

* Most extertlial aIssistance has heCen dirhcCed t 1fod cmerigenciCs, halncC of pa'mCnt
support. support for Cc)lonic r atLstrIcurtl ad.listmclit prograIs.Mloris. 
Although tlese are nccessaly preconditions growth, Ihev are not inI themselves 
diicCt ih CstulCnets in agricultutrc. 

* 	Very oltcn donors precoicci\ ed otionis flIc patten th1t agricult-altddevelopnCnt
in Africa should Iakc ,re a COlditioll o l'raliting aid. Mal of tlese ideas a'c alicl to 
African culture and se iti\ itics. A growvth-oricnted approach to dcvlopt ulnt perse

tay he al val-ian ce 0Ior cel in Conflict with social rclurns and equity which are 
ioiirtll'v the Cerdilll themeHCs )f'lev Cloptlt plans and political aspirations ill mnM 

,'\fri C et mmn It rics. 

Nlultilltctal S IMtvN lnn1il beCit ipoltt sotllrcs of flndIs 11)tole\ chopinie CtOtltliCS. 
There has heelIn. IItMc r. a sharp dCcliuc ill ltlltihltfl assistace to0 dcveloping
cotiitrics Since I'N() hcc8tl(bc of dilicultie in replenishingL funds to agencies such as 
IFAl), !NI )W. i id II )A. The tc dcyC towaldS bilateral aid me;as th;t dCVeheoping
contllries Iac to resort to comtnmercial loans at high ilnterest ratcs that exacerbate the 
alreadv tiftralrrgcabIcloIruign dcbt. 

" There arc lon_g delys ill disblirsctnnClt ol committed funds. On the average it takes 
4-5 yveas t[o dishursC 5 0IO IcII]ittcd funds ald 9-10 'CM's to aIttinla vlI otlf9(1%.
T[his pttetir of disbursement causes hMognrdcIays in implemuctiting agricultur:l 
prjiects. 

LIa;tck oftcoordinaltion alligdonorilagencies ituti,g to tIre agricultural sector 
prevents tie fr rmitlation] of comprchensivC ptIgrIiNlms. I mlix idhal donors lend to
focus almost exclusix cl, o natrrow 3- to 5-ycar projects of their interest. 

Major prohlems arc tot addressed: nonlavailabiit otf conftterpart staff, shortage of 
local resources, anrid the riced to rchabilitale completed prtocts which are not 
performilng, iptinnallv. 

Weaknesses in donorsupprtibr NA RS 

It is estimated that stil-Sallaran African goxcrtnents, aided by multilateral and 
bilateral donors, are spending more than the equivalent of US$ 30(1 million ann1ually to 
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support agricultIIral research. he outut of research has, however, been disappointing 

to both NARS and donors lr1 ,,arietv o"r-isons. 

As noted carlir, most N ARS have: nt devClopCL adCquate institutional arrangements 

to filiaue their iional :ii:IlIL I', C'alit rIseach J)ioeraius" the linkagc bct\\ci the 

various iistittitim, tndcrtakihg,agricilturhml rescarch isweak: the techticeal priorities 

adopted for rccach do not :Iddres,, prit ptovlni"of the cotrlli: ni\t idtiestndl 

other hinstitutio tol hitcher cdtietC',it1i 'Ire not inttcgratcd into 1thelitiolal atgrictiltural 
a sigilicait rolc inI agrieiiltulll r-carch.rescar-ch svstem. ;,ire il'icmor not pl'iuv 

ind thu' ,itcCt the qu:ilitv titredaCirch: NARSluci no iccc'ss to iillistrics rCsponsiblC 

for planning Illd ililicc: the' hudget Io r ac,+;Ii+his hwm (i. I-2.t l A,g( i )1P). 

table. illd hrd to utin per-iicl c't collslitlc t lV largC proportion oiteil 

rc'arch budtl ia\ im-g \ Cr\ littl Ito' operaCtions,; 1indd ltLdClop+scientific htituai 

roltircl irilld.'atl uch hittlltl cieits c idittiat-elv tallincd for their 

task,: and finall\ iiiceili\ to ata and reta,in tr"iic and C\perienccd sciCntists atelC 

iiieaCti stic'i thatl thieC is a high tunn\ cirf sClior silf. 

Donor ,iipoi 1 1t iltitIultliril rc,,Ich aic\prienc-tl sholtllls sinilair to those 
t 0nce geCeral. ThC iC illdonora the :igiilltirl 'Iin IUIi 

pitfall, of doior l:isltilce1 to Icstieh Can he siiCiiartd: 

S)onors1 'ire C , niiiiagciiciit ltcilres of icsearch. which istiiiablc t.cop. , itli -ak t 

p+rreuiitc itoniili/c illd fficicithl\ (1nC e\tlriail Iesources. Nla of themt lack ia 

clcar peccption of lmito particml:ipate in the nilional reelach progill cvotld 

providing tc'hiial aistaniice6. 

ind projecto ftheir choice aid teIn proposetrese rch projects which alc olSonrs hll 
to\\ pirit togoevtliillt. :\, a r lt., proicts in lv-pritority ilrcas ilc well()y 

highcr pilrity to iNA RS irC ,iOtUislv uidCrfundeCL.oI'unded. t1ilethoslle 

SMall' rcseachl project arc lc a\ ily dpcplliit tiltchnical asistnlice. and tilhe
 

1\ailiblC fm dtlols 'e ollV siIfficiCnl to support the technic l assistance
rCsoilces 

team. 'his implisc thai:
 

* the national go\ erniit lIms to reallocat manllpower and fillancial resotirces from
 

other high-prioliity projects to eicet its obligation to the project:
 

" onlV the dol0to-asist'''eLd prICC1t is futldCd While the test othe resLarch statlion 

fttdedpi,0jCcts aric till 

" there is low itlorailc oIlocal stilffl cngagCd inl nonud'tlllCd projCcts. 
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* Project funding is usuall' made for a short time (two to thrce years), but in practicebecomes very Ionis-I%,ci'd because of'sevcral extensions. Projects tail to train nationalsto continuc research alctiVitics once technical assistance is withdrawn,that the long-terl technilical aissistalce 
with the rcsult 

team becomes entrenched. Morcover, noIunds are available to replace those provided hvcxternal sotirce-s once assistance iswithdrawn, resulting in collapse o4 the projects. 

The rCsoLrccs for training offered I 
or comc from the geel 

donors are cither oriented to pro ject activities 
to training in training I'unds of which only a small proportion is devotedtraltrd rescarch. Tlhis+system lmilsahahtzrdixtr oto traliriei.VCILNItraining and is CSMI.Ti \lcllsuitalc to devcolo provides ahaphazard pattern of'hmLnm recesLttCC, in t balanced mannerconmmensuraite with national research priorities. 

When do :ors er"o't r tlifticullics in II ltentfldlting. and proctreimentprocedures in projccts tihe\' ilrc stlppotini.g" they Isolatc themselves flrolgoverunmein t Svst e.l and evolve tihe existingtheir own procedures. Since nmanv donors areinvoked in fundii 1,t\vrill tlFtjCCt, rIny I)roccdurCs Cvol\'c and the prohlem isIII teImg iicd tmytim'es. [Ie ct'ficiccv in poIcct execut i(l t Iiat iniigresult olspe t be realized as adICriproceurL itiI he cxpensc of'ratiomial allocation ofll resources inth rescelrch Ss\CtiI , ia\ hole. 

Rattionalizingdonor supporfiIorNA RS 

There is Cvidence that many e\Vcrnmen ts in sUb-Saharan Africa and donors now
appreciate that algriculturad rescarch can play a significant role in regional
devclopiment. The weakncsses at the national and donor agency lc-,cls 
 have beetiidentified and. if'rccttiied, thc ellectiveness and cfficienc, ot both national and donorIresourCeS coluld be improved. 

Improved NARS are prercquisitc to cl'l'clivc and efficient utilization ot"both nationaland d1ono0r resLourcCs. ( IISConsCuently" do0norlS tild national governments should jointlyreview the national rcscerch systems and strive to improve them. 

There shold be J'rCqutcnt coSut.ltations between national governments and donoragencies so that donors arC aware of the nlational development objectives, strategies,and plaus. In c mu tr'iC, where manv donors are Invol vcd in funding components of thenational resCarch pr'ogram, a I)Crmancnt mtechanisI shoutl1d bC established for donorcoordination. Sich I I'orIm \twould faIcilitatc: 

" identification ol priolrity areas requiring research attlntion;: 

" devclopment of rescarch programs on a priority basis: 
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" assessment of the indicative budget requirements, availability of national financial 
resources, and the resultant funding gap; 

" determination of the availability of donor funds; 

" assessment of each donor's area of strength in order to match it with government 
priorities; 

" a better exchange of intorniation aniong donors and between donors and 
governments; 

" allocation of research programs to donors for funding; 

" ensuring that donor-funded projects fitinto the national research system; 

" a,.oiding repeating past mistakes which have resulted in uncoordinated free-standing, 
donor-assisted projccts: 

• nionitori ng program progress and the extent to which donors have fulfilled their 
obligations in the implemctation of the national research program. 

TrainiIng of research and support staff, which is so crucial to the execution of the 
national research program, requires rationalization. l3ecausc national university 
post-graduate programs are weak, the majority of national staff are currently trained 
outside their :ountries. sometimes in environments very different from where they 
work. The national research systems need to be assured of training funds each year. 

" NARS should inustitute a1i efficient system to identify trainees in accordance with 
priorities of the national research prgram. 

" Donors should commit funds specifically for training inagricultural research rather 
than as part of the general training fund. 

" Governments should devise terms and condition,, of service with adequate incentives 
for promotion and retention of qualified personnel. 

" Donors should seriously consider strengthening post-graduate schools in national 
universities so that increasing numbers of research scientists are local!y trained. 

" Donors should agree to award fellowships for training in third-country universities 
where curricula, problems, and research programs are relevant to the NARS being 
assisted. 
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Each donor agency has its own system of finances and procurement, as well asmonitoring, evaluation, and reporting research projects. These procedures are so
varied that they ovei whelm the national research system. Donors should agree to 
simplify and harmonize these systems. 

Conclusions 
The problems of sustaining development in sub-Saharan Africa are numerous and 
must be tackled simultaneously to reverse the worsening trends, especially in theagricultural sector. National governments must act in those aspects which are withintheir ability to rectify. The international comrnmunity lnst play its part to ensure that
African governments achieve the desired objectives. 

Agricultural research could play a crucial role in realizing the multiple development
objecti.,cs of sub-Saharan Africa. National govcrnmcnts must enhance this potentialby creating an env\ir-onnllert conducive to agricultnral IresCarch through restructuring
and i'nproving NARS manage ment. and increasing resources to enable NARS toperform efficiently and effcctivcl\. NARS must, on the other hand, deliver the goods
by addressing :ihrerselves to priority programs commensurate with national
development objectivcs, undertaking quality research. conti rnously upgrading the
skills of their staff, and motivating their workers. 

Donors should, on their part. consider themselves as partners in the strengthening ofnational rescarch capacities. ThI'ey should tolerate de ficieicies inNARS, fund projectsof high priority, utilize tech ni cal assistance judiciously only inessential areas, allocate 
more resources to training, appreciate that research programs take a long time toMiature arid yicld usable results, and rest ructure their aid policies to facilitate long-term 
assistanrce. 

They should, as a group,harmonize their reporting systems and other rianagenent 
procedures for the projects they assist with each other and with those prevailing inthenational systems. Finally, a mechanism should be established for donor coordination 
to facilitate frequent exchange of information ariiong donors and between donors and 
governments. 
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This paper uses sub-Saharan Africa as an example oft he relationships and cooperation 
between national and international agricultural organizations. After an outline of the 
main characteristics of national agricultural research systems (NARS) in this 
gcographical area, the paper analyzes the Senegalese Institute for Agricultural 
Research (ISRA), and describes how it interacts with other NARS and the 
international agricultural research centers (IARCs;. Avenues of cooperation are 
suggested, using the Senegalese experience as a reference. 

African agricultural research has undergone considerable analysis during the last few 
years, especially under SPAAR (Special Program for African Agricultural Research). 
Important documents have been published by the World Bank (1987) and by ISNAR 
(Casas, 1987). 

National Agricultural Research Systems in Sub-Saharan Africa 

Since 1960 many newly independent countries in sub-Saharan Africa, with su-o!, rl 
from national research centers, universities, or both, created national agricultural 
research systems. Most countries have emphasized training for their national research 
scientists. The number of national and expatriate research scientists is steadily 
increasing; in 21 of the 24 countries comprising West Africa, the number has risen from 
1006 in 1970, to 1458 in 1975, 2687 in 1980, and 3414 in 1985 (including 7t9)0expatriates, 
about 20%). 

ut these scientists often lack adequate technical supervision, in some cases are a bit 
isolated, do not have attractive professional status or an evaluation system, and are not 
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provided with adequate equipment. As a result, efficiency remains uncertain, and the 
best scientists are tempted to leave. 

The West African countries have accepted enormous financial sacrifices in the name of
research, hut national resources are still scarce (Table I ). Foreign aid grew
considerably, from US$ 124 million in 1976, to 247 million in 1980, and 307 million in
1983 (in 1988 dollars). In 1983 the main donors were (in US$): 

France 81 million 
USA 60 million 
CGIAR 45 million 
UNDP/FAO 35 million 
IBRI) + 26 million
 

An overall analysis of weaknesses in national research systems points mainly to:
 

" a lack of research planning,
 

" insufficient fi na ucing:
 

" an imbalance between operating, capital, and personnel costs ,of'ten 
more than 80%
of the budget is allocated to personnel). Scientific equipment is not replaced, grows
obsolete, and is often poorly maintained: 

" irregular national 'unding; 

" a lack of flexibility in the administrative management of research services, 

" a lack of scientitfic experience anl. in some cases, little training for researcii staff. 
lnsulfficiCnl scientific supervision retards scientific development; 

" irregular application of research results. 

Cooperation amnong National Research Systems 

Research cooperation isfiostered by networks formed by various national research 
systems for work oin crops such Is rice, maize, groundnuts, and cassava; on drought
resistance as part of ('ORAlF(African-France Research Conference); and on
economic cooperation in a region, such as the CFPi)(; I. countries (Economic
Community of the (;reat Lakes Countries: Burundi, Rwanda, and Zaire). These 
n,'!"'orks operate mainly in Freiich. 
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Table 1. Expenditure for Research in Twenty-Four Countries of West Africa (1984 or 
latest data av.,ilable) 

Total spent on National and Expatriate 
agricultural Foreign expatriate scientists 
research ('000 aid ('000 research (from previous 

Country current US$) current US$) scientists column) 

Benin 1,583 332 58 3 
Burkina Faso 9,255 8,098 126 60) 
Cameroon 18,939 9,696 225 65 
Cape Verde 120 l(10" 16 8 
Chad 752 496 29 20 
Central African 

Republic 4,200' 3,60" 54 41 
Congo 5,500' 3,400" 94 14 
(ote dlvoire 39,600 24,235 254 180 
I{l Inatori a 
Guinea NA NA NA NA 

( abon ,642 1,300" 38 12 
Garabia NA NA 28 7 

'Ghana 4,000'1 2,800" 263 12 
(;uinca Bissat NA NA NA NA 
Guinea NA NA 35 NA 
Liberia 1,65t) 1,200 45 7 
Mali 7,555 4,911 268 38 
Mauritania NA NA II 10 
Niger 3,144 1,528 68 35 
Nigeria 181 ,000 I,(100" 1,196 24 
Sao Tone NA NA NA NA 
Senegal 17.850 12,139 283 119 
Sierra Lconc 1,393 1,000)h 66 8 
Togo 2,777 1,075 58 14 
Zaire 5,874 3,000' 199 24 

Total 3t05,985 79,91I 3,414 701 

N(I'E: [-xccplt for clntrics marked a aind b. dala in Ilic first two calunins arc tron in unpublishud IFPRI 
rcporl by Ictlcr ()ran, ( 198). 
)ata for the last twa culuniis are trom World Bank (I 987). 

a. II1R)/WAARR inission rcporl: collcctcd in rccipicnl coIntrics in 19)85. 
b. iRI)/WAARR inission report: cstimatcd on [ic basis of partial infirmation collected in recipient 
countries in 1985. 
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The SAFG RAI) network (Semi-Arid Food Gr'ain Research and Development)
organizes cooperation between OAU countries (Organization of African Unity) in 
both French and English. The newest network is RFSPA() (a network to study
production sslcms in \Vest Africa). I)lR(' (Intcrmlational el)velopment Research 
Centre, (anada) fhnances many research networks. It i, important to realize that the 
cooperative rescarch netsmorks rcly oi both bilatcral and multilateral foreign funding 
to survive. [oreign aid is also vital to support infmrat'itrl+ cxchalle betwecn NARS in 
stib-Saiaran Africa. 

Cooperation between National Systems amid
 
International Centers for Agricultural Research
 

Most cooperation involves exchangce of plant materials, training for Scienitilic and 
technical research staff, dissemination ofscicntific and technical information produced
by international rcSCI.lth centel,. s mll1llils, and CtollfC nCces..Joint trials are 
conducted on hir.uh-yicldin.g, disease- and inscct-resitan',t ctltivars by national systems
working with IA R( S. Ilast, internatiomal centcrN arcable to better 'align their rcsearch 
programs with the priorities oInational sy,,tens )appointing llaitioal experts to their 
boards oIf Irtecs. 

History of the Senegalese Institute for Agricultural Research (ISRA) 

ISRA was created in 1t975 to administer all the agricultural research stations in 
Scnegal. Its budget and scientlific staff Crew s.teadil\ until I985, and then (Iropped
sharply, c pccially in 1987 (lables 2 aid 3). The pcrsonlcl budget wtas substantially
reduced, accoIMaIied Iw importanrt stafl'cuts, both natlional (nearly 4'),, ofthc 
scinlilsts,. 20(", of the recearch tcchiicians over 54' of lthe administrative staff, over 
2Y%, of tie tecihnical support slafl, and over 37,, of tihe agriculural and unskilled 
labocrs), and expalriatcs (incarlv 44' ). Such sharp financial and personnel reductions 
had serious effects on the research prgrro . [Iuslfficient scienlific ulprvision of the 
ISRA scientists is demonstrated by their fCw, pulications in scicntilicjoulrnals, 
considered is a indlicatiMr oflscienlific productivityt. Phobhlirs of staff niraiagclnt and 
inadequate career opportunities ClIcour',tIgC lie rllolre+dvlarllic scientists to abandon 
SenCalcsc agricultural research. 

Cooperation Ietween ISRA and !ARCs 

Relations betweeni tie Senregalesell agricultural research systenm arid tie ('C(IAR
(ConsultalivC (roup on lIrlernatiorral Agricultural Research) date back to tIre carly
1960(s, wlien it was established. At thatIic. eard tint il 1t974. colitacts were carried out 
via France, which contolled SCeiCgal's agricultural research. 
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Table 2. The ISRA Budget (Millions of French Francs) 

Operating National Expatriate Invest
costs staff staff ments Total 

1975-76 10.48 15.02 0.36 25.86 

1984- 32.30 31.86 32.60 13.58 110.34 

1985" 41.11 54.96 33.86 28.37 158.30 

1987" 39.37 28.62 26 .8 8d 23.74 118.61 

1988 29.31 28.40 28.801d 12.08 98.58 

I. 1 gil IW4, tle ISRA 1 i)'1 lhlhI,) cd t ti tl i Ncar.rdai 

h. N;ihonal a,,tIl % crc icd;l',,iictl. 
c. Nationlal %%cic iedlitccd.,ltall 


the 1 41dl.1".,Iilllmlcd ill ozl,,', I IO~( FF pet ~piltriaitc. 

'able 3. ISRA Research Stall 

Seicnilist 1975 1976 1984 1985 1987 1988 

Nationak 25 3) 11)4 131 116 116 

PelrC¢llt
 

latiolils 27.8 28.6 53.0 56.7 07.4 65.9 

Fpatriaics 65 75 92 10(t 56 60 

Total 90 1115 196 231 172 176 

ISRA, from the time of its creation in 1975, actively cooperated with the IARCs. 
Official relations wcrc established with ICRISAT(millct): IRRI, WARDA, and IITA 
(rice): and ILCA (livestock). Contacts with WARI)A wcrc facilitated by the 
Scncgalcse position as a f'ounding memicr and by its role in the Secretariat. 

Two types of relations were established witl IRRI: 

" personal relationships betwcen scientists which led to exchanges of scientists; 

" official relations, with training for Senegalese staff assigned to WARDA. 
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These types of relationships have expanded. ISRA, in one wav or another, now works
with all 13 CGIAR centers except ICARDA arid CIAT, and with the system as a 
whole: 

" From 1978 to 1984 Senegal participated in the annual CGIAR meetings as regional
representative for West Africa. 

" The late Louis Sauger was a member of TAC in the early 1970s. 

" l)jibril Sne was a member of the ICRISAT Board of'rustecs from 1974 to 1980. 

" Several Senegalese have worked on CGIAR impact and prospect studies. 

" Several Senegalese have participated and are still participating in CGIAR ad hoc

work groups such as the Task Force on Sub-Saharan Africa of SPAAR.
 

WARDA - West Africa Rice Development Association 

Initial contacts were madc in 1971, when Senegal was a founding member. Formal
 
contacts led to a protocol fOr a hcadtltia rters agreement. The ISRA/St. Louis section

accommodated the WARI)A irrigated rice research station, including offices,

labori orv, and test fields. Between 198(I and 1988, four counterpart scientists in 
aronony, genetics, entomology, and weed control were seconded to WARDA. 

ISRA has participated in WARI)A decisioni-making bodies. N4. ''oure ison the newly
structured Administrative Council util 1991, and the Scientific and Technical
 
Comnmittec inclultled 1). Sne until 1974, and Nl. Toure froml 1981 to 1987.
 

ISRA participated in varietal and agricultural trial networks with WARIDA and other
NARS from 1973-1980, and from 1980-1983 with WARI)A, IRRI, IITA, and other
NARS. Plant material has been exchanged, iel udi ng Glabberima rice varieties, and
rice varieties upgraded by ISRA in the varietal trial cooperation network have been 
introduced. 

Between 1973 and 1988, nearly 10(0 Senegalese technicians were trained at WARDA;
two-thirds attended courses lasting an average of six months. ISRA research scientists 
often help conduct WARI)A training sessions. 

ItI the future it would be advisable to rede fitIe scientific cooperation viti a focus on 
irrigated and lowland rice. A multidisciplinary, multi-institution team should be 
organized to inc!ude IRRI, SAED, ISRA, etc. 
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ILCA - InternationalLivestock Centrefor Africa 

Contacts were established in 1975. ISRA scientists are involved ill cooperative 
research networks on small ruminants, trypanotolerance, agricultural and 
agroindustrial by-products for animal teed, animal traction, and agroforestry. ISRA 
scientists help definc IICA programs, and IL('A scientists provide support for ISRA 
programs with methodology and evaluation work (e.g., the food program eValuation), 
and under the agroforestry network, plant material is exchanoged. 

IlLCA offers grants for short, high-level training opport unities, suchIas laboratory 
traiin g or scientific Studv totl rS, which have made it possiblC l'or SCnegalese scientists 
to process their animal husbaldrV data at Nairobi and Addis Ababa. ISRA scientists 
serve as supervisors for traiining session,, organizvd by II.('A. The two instiltiles 
:ogethcr organized trainilg sessions in l)akar. 

IILC'A doe, not finot c any ISRA program directly, btll the tyIpa.t-olerinlt cattle 
research program 1inSeCegal and (arabia receives an I-F(" subsidy administered by 

IILCA. Dr. P.l. Thiongale is a member of II,.('A's Board of Trustees and the Program 
Committee ( 1985-1991 ). I)r. A.K. l)iafllo was a menimber ol' the hoard oflTrustees from 
1978 to 1984. 

ILRAD - Inttertiaionial Laboratorvfor Research on Animal diseases 

Firm intentions to \work together notwithstanding, scientific relations are still limited 
to training for ISRA scientific and technical staff. IIRAi) does not prov'ide any 
subsidies Or material assistance to ISRA. Since Mr. "l'oure left the Fomrd of Trustees, 
ISRA is no longer represen ted at II RA I). There are several possibilities for 
Cooperation ill parasitology, especially relating to Irypantosoliasis, leiartlwalcr, and
trainiinOnlmu1noogy miethods. 

CIMMYT - International Maize and Wheat Improvement Center 

ISRA's relationship with iMMYTIbgan in 1975 when tihe two organizations began 
exchanging wheat germplasm, and continues today as part of the GMVS/FAO/ISRA 
program. They began to exchange maize in 1978, and ISRA has been able to adapt and 
create several vare ties. ('I MMYT has cooperated on analytical and methodological 
work related to genetics and biotechnology, as well as offering other scientific support 
and in formation missions. CIMMYT scientists lie Iped implement and evaluate an 
ISRA rainfed maize program. and ISRA scientists have participated in various 
regional meetings organized by CIMMYT. A research assistant helped with training 
on production. 
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IITA - InternationalInstitute of Tropical Agriculture 
This institute is one of the pillars of cooperation with the IA RCs. Al though not yetfornmalizcd ,cooperation cc nfrs on imIprovilng root aid uber plants, especially cassavaand sweet potatoes, cowpeas, and to a lesser extent, maize. IITA has offered shorttraining sessions for 2X scicntiftic and technical staff, as well as docurrmcntation and 
information sharing. 

Special attenitioll should he given to testing and introductlioll of Senegalese plant
material, especially c 
 wpeas, ili the IITA gene pool program. In(ihe future, ISRA andIITA intend to sign an interinstitution agrelct., and to carr'V out a joint programfunded hy Belgi um on mealy hug damage to cassava. An IITN\ scientist will be
 
secon(lded to ISRA.
 

ICIISA 7 - International Crops Research hnstintutei r the Semi-A rid 
Tropic,
 

Cooperation with IC'RIS AT is rlcatively old. In the bcginning it focused on varictalimprovement and the ivtopathihlgxv of millet. but has expanded to include sorghum,and soon will also cover groundiitis, especially allatoxin. As part of'scientific
Cooperation onl millet, f)r. (4upta was se!tt Itlanibev for five cars. I lis work onvarietal Inprovemcnt shonld serve as an Cxample'. Since 19)0, 4(0 ISRA technicians
working in cereal and lcegumic research programs have participated in six-mnmth

training courses at the IC'RISA' Center near I lvdcrabad. The establishment of the
I('RISAT Sahclian C"enter in Nianiev will prov)ide added thrust to this cooperation.
 

IRI?! - InternationalRice Research Institute 

Up until 198 I,1SRA\, rClatioship with IRRI was strong. especially inwork o tile 
chlisti-. of sunllcr-gcd Soils and IriCtI;llimproveient.These relations were based onpersonal contacIs aniid have Iiw walled. 

ISRA participates in tile IWITI net w irk (ope rated by'WAR DA,IITA, and IRRI), andin the dissemination of documents. ('hances for direct cooperation are good, but maybe oc I'sliatd(v, ed bv the react ivation of the WARI )A programs. It may be possible forISRA, VARI)A, and IRRi to carry ot aioint program on irrigated rice. 

CIP - lnterational Potato Center 

Scienti fic and technical cooperation between CIP and ISRA centers on two activities:varietal inprovenieit to stagger potato production, and organizing training on potato 
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production and research for technicians from the subregion, an activity started in 
Senegal nearly three years ago. 

CIP and ISRA have prepared a protocol agreement to enhance their future 
cooperation. Plans arc Underway for a joint program. funded by lBelgium, on the 
improvement and propagation of potatoes Ihroughout the dry intcrtropical zone. A 
ClI1 scientist will be posted to ISRA. 

IBPGR -- International iloardfor Plant Genetic Resources 

Cooperation betweenI SRA and Il PC i R will increase the conservation of plant genetic 
resources by rehabililating and Cluipping tile coli stor'agC chamber at 13anbCy. Tell 
million CFA francs have been allocatd to ISRA for this purpose. Technicians will 
lear conscrvation methods, and the o','anizations will share information and 
documen tat ion. 

CThere aric cInsid rable opprt uin it iCs to strengthen and expand coo)peration. Scientific 
support would he most useful ltISRA in the collection and evaluation of'genetic 
rCSourl*CCS, including fodIldcr and woody species: and conservation and protection using 
modern methods, especially in xit ro cultunrc. IS RA, working with OIRS.ON'I and the 
University of l)akar, is creating a hiotcchnology center which should emphasize 
vegetable crops and woody species. As members of the Board of Trustees, 1). Sie 
(1980- 1980) and NI. Tourc ( I98,- 1991 ) stimulate cooperation. 

IFPII - InternationalFoodPolicy ResearchInstitute 

ISRA and IFPRI have bcen in contact since 1983. Both institutions are interested in 
research on food policy in West Africa. A joint program, financed by USAID 
(1988-1991) provides for the assignment ofan IIPRI scicitist to ISRA (alrcady 
posted), aIId training for two ISRA scientists. 

ISNA R - InternationalServicefor National Agricultural Research 

ISRA and ISNAR first interacted in 1983 when ISRA rClUCStCd ISNAR to carryout a 
study on tile development of Iillan rcsourccs illrelation to the Research Project. The 
study began in 1987, whien ISNAR resources were made available. |Financcd by 
USAII), it will be completed by 199t), and will form part of the ISRA five-year plan, 
and will cover the development and management o1'all personnel categories. 

During this same period, ISNAR is to research the relationship between ISRA and its 
clivironnnt (one jtlllior scientist is to be based at ISIRA for 12 months), and financial 
structures and mechanisms used by ISRA funding agencies. Prospects for coopcration 
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between ISRA and ISNA R i!re very good: ISRA is Considered as a model for the

development of national research systems in West Africa.
 

Twr aven ties of cooperation need to be explored: in training, IS RA could serve as abackup and use its expertise to participate in ISNAR training programs; and inresearch, cooperative work on tie organization of research systems and scientific andfinancial ranage"nt prOc'edures., 1he developrIent ofhIIunian resources, and planning
and budget preparation procetntc-. 

ISRA has been involved in ISNAR meetings and workshops since 1985. and J. Diouf 
wasa member of tlie first ISNA R B~oard of'lruslees. 

Conclusions 

Relations betweein ISRA and the IAR( s arc varied. The level of the relationship
'sCees to Lepend o tIe IA R(' Iandate, the geogralhica! location, and the quality andintensit.\yofpe rsonirl relati ns. In ge eraI, 1. ISRA has good Irelations with WA RI), anIISNAR: ain average rclhtioishlip with IlT,\ ICIISAT. (ILL) IIPRI, I CA, and
lI1P(,: and a fair relamtionship with I RIl. ('IMMYT, 
 and IL.RAI). )n the whole.
ISRA has made ,ood use of opportlltunities for training and 
 xclarIging plaIit materials 
with tile IARCs. 

In fihe future, more p(,,itivc relart lons cain he exr, cted wit h ISNAR. I IT 1.('1L)I BP(GR, ICIAl., ;Ind IFIA : and IClatio nS ShllI be ie'.activatCd with WA RDA,(IMM-LI I ). ant IRRil ('[able -4). It wiuld be appropiate fr the variouscenters to increase their scicilticiiad technical Support for I \SRAprogramis, and theirfiiancil isupport (;ilsorfor rscCnh ulipirreritf int lrOgralls Cxecul(td hy ISRA. 

Further, ISRA should invite certain IA R( 's to join its Scietiific and technical
corlirllttce and thus participate in dcfining ISRA programns. Irotocol i.reenents
betweenRISRA and the IAR(' should he curictilagCd. atWith this in mind, the ('NRA
iBarbiey should hecoic all internatioinal centerl for grour diuts (including food
tcchnology) anid agricltural naiclhinery (for te Sahlelirr zonc). 

Reconmendatlions for Cooperition b)etween NAIRS ind IA RCs 

The nain purposes of NA RIS-IA {R('coot)cratioi shold be: 

- to ilpirove tIre qualitytof personnel assigned to NARS by helping scienfists avoid

isolated working condiltons and providing then 
 with proper' scientific and technical 
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Table 4. Summary of Current Relations between ISRA and the IARCs 

Description 

Training ISRA staff 

ISRA participation in training organized 
by, or together with, an IARC 

Posting IARC scientists at ISRA 

Posting ISRA scientists at an IARC 

IARC financing for an ISRA%program 
Joint IARC-ISRA program 

Administering foreign funding for ISRA 

Scientific or technical equipment for ISRA 

Scientific o: technical backup at ISRA 
(analyses, methodolog, leadership,
 
ealuations)
 

ISRA participation in defining IARC 

programs
 

IARC participation in defining ISIRA 
programs 

ISRA participation in meetings organized 
by IARCs 

IARC participation in meetings organized 
by ISRA 

Studies on ISRA by ar. IARC 

IARC section based at ISRA 

Joint ISRA IARC research trials 

ISRA-IARC exchange of plant material 

ISIRA participation in IARC executive bodies 

IARC participation in ISRA executive bodies 

ISRA-IARC information exchange 

ISRA-IARC protocol 

ISRA would like more active rc ations 
with ... 

IARC concerned 

CIMMYT, IBPGIR, CRISAT, IFPRI, IITA, 
ILCA, ILRAD, WARDA 

CIP, ILCA, WARDA 

ICIUSAT, IIERI, CIP and IITA (both planned)
 

WARDA
 

IFPRI (USAID funding)
 

ILCA
 

IBIPGR
 

CIMMYI', ILCA
 

ILCA 

CIMMYT, ISNAR 

CIP 

ISNAR 

WAIU)A 

iCRISAT, IITA, ILCA, WARDA 

CIMMYT, CIP, ICRISAT, JITA, ILCA, WARDA 

IBPGR, ILCA, WARDA; formerly ILRAD and 
ICRISAT 

CIMMYT, CIP, IBPGR, IITA 

WARDA, CIP (under preparation) 

CIMMYI', ICRISAT, IrrA, ILRAD, 
IRRI, ISNAR, WARDA 
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supcrvision, which, together with ongoing training, should enable NARS to bestaffed by high-level scientists qualified to meet the agricultural challenges facing

their countries;
 

to compensate for financial and material shortages by rationalizing and harnionizingresearch programs, which would require an unequivocal evaluation ofthe NARS anda national decision to combine forces (unified programs should be Suppo; icd byceinters carefull, :Nclected in the varioIS ecological Zones and properly e.,quil)pcd

tlhrouih support from international aid);
 

to ensure ad i Cqtedisse.mination otlscientific adLI technical infornation on curreit
 
research programs and results.
 

RItlhcu than revicwing all the aIctionlS thal should he liunLched, let uIS SIl'eSS the illlll
lessons frnm cxperience iiC.inulated in the IA '(sduring the last 25 years. First, the
NARS evaluation should be conlltlnueld. ma;xixu 
 -'d ISNAR's experience. Thisdiagnosis iscrui,.I to cvaliatc the real problems that NA RS must lace, and to decide
(1n1the best I'cme 'es, 

Anl clt!y'ce way to iiprove the qualit, and efficicncy of NA RS personnel would be
to orgcallizC fIrC(lucri small In.ctiills for scientists 
 ,s;eciiic t hclcs. 

In an effort to pro''ide bcltcr scientific supervision. seior NA RS scientists, either
nationls or Cxitriatcs"should be llotivald to stavOil thC joh. When selecting
Cxpatia'hitCss,m1orC attentioln should beciven to their past research experience,
withoul. IVWCvC-, excldinillg v'onug cientIsS. The tCldecCt' hiire vyoulng
expatriates wlo)acuii-C .Xpet-,ri
iace and then imediately leave the NARS should be 
ct.halngCd. 

Fu rlther, sctiCists con ld work more ctfficienl h,if t hey werc sil)0orted by aniladequatenumilbehlr of Lua ll.dd managers and technicians. Prior-ity should be given to traininggood inaint enailce techiicians for scientific and technical equipmen t.Resourcescould be used more expediently iftjoint progranms were de-signl,.d for NA RS andIARCs, with special attention to the development of central bases within NARS. Ifforeign aid proviled adequate material and inancial rcsources, these bases couldturn into centers of excellencC inlltheir particular fields. These hases, o"coursc,should have at'tess to well-stocked data bases. As part of the Saihelian agriculturaldevelopneint, the Senegalese National Agronor:iy.-Research Center (CNRA) inlRanih.y could be developed into a centelr IfCxcellCncC for grlOUndnt s andagriclItlural illachincrx,. Furt her, special attention should be given to setting up genebanks and proiot ing biotechnology laboratories to be shared by seveial NARS. 
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Last, the agricultural scientist must change his attitude, and work harder on 
disseminating scientificand technical inforrmation, for example by teaching and using 
mass media. Modern communications shoukl serve to make producers, planners, 
and the public at large more aware of the true value of research. It would be well 
worthwhile conducting bona fide research on the techniques of disseminating 
scientific and technical infioration on agriculture. 

By further deVCloping cooperation, NARS could perform better. We are convinced 
that the IARCs can only rc.,cl maximum efficiency if they receive support from 
NARS scrving as strong relays that harmoniously combine research, education, and 

A kCci Sion work. 
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2
Introduction

Scientific discovery and the resulting innovative technological processes are probably 

the most important elements in 20th century civilization. In agriculture, new cultivars 

and capital inputs have not only LugnInted yields and production, but also 

dramatically transformed agricultural socicties and the well-being of individual 
groups. On the other hand, the pcrvasivc, profound, and quite frequently asymmetric 

impact of technical change on the econmlic and social organization of society has 

increased the preoccupation with the development of mcchalnisms to control th. 

direction and intensity of technical change. 

In Latin America, and probably elsewhere in the Icss-dcvcloped world, discussion has 

mainly revolved around the creation of national research institutions that could 

guarantee adcquatc state participation in the production of agricultural technology. 

However, the economic and institutional developments in these countries during the 

past two decades have spawned private and semi-public organizations that arc active in 

specific aspects of technology generation and transfer. 

In market economics, the development of nonpublic research institutions isan integral 

part of the agricultural modernization process. This development is determined 

primarily by the formation of necessary preconditions related to the demand for 

technological inputs, production organization, the appearance and organization of 

social sectors with economic incrests in technicd change, and the growth of 

technological potential. In tile last decade, these elements have been reinforced by the 

emergence of biotechnology, which changed not only the scientific base of agricultural 

research and development, but d.m) tile nIatut of the resulting technologies and the 

institutional context of the technCological proLcss in agriculture. 

This scenario has profound implications for both the policy and organizational 

dimensions of national agricultural research and development systems, and the 
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capacity of dcvcloping countries to fully xploit t lie potential of'science aid technologyfor agricult Nral dIvClopnent aricl conomic growth. -Flcrc,we review sone of the main'orces hehind the growth oif lle private sector in agricultural research and technologydevelpment, thIen disctu.s tile new institntional situatio, primarily in L-atinAmerican. I hwever, since the basic f 'orcesbehind this process are phenomena olfagenciic+ uatrc (for example, the role of technologicil developiierit in narketeCDOiilures), the liscuissoi couild also he relevant to other regions ol the developing
world. 

Agricutural Modernizat on and InsliutionalI Change 

The nature ofIthe technology has irportant Implications for tile relative role of tilepuiblic arId private sectors I technology (evehopment. In the carly stages ofdevelopment, tie qliasi-iii iopolistic role placd lw pulblic rcserc.h instittittons is
practical 
- only the State could absorb the co(.ts of resa,:mch. These initial costs are 

* rC :tivel' Ihigh because thcre is a Shortage ofltralined personnel and al adequate
 
n+se,reli infrastrtucttur'. iSiiissing.
 

* risky because basic knowledge is lacking and rmarkets are inadequate, etc.; 

• difflicult to recover. 

Under these conditions, agricultural tchnlogy canbe Seei IS;pIr pblic good, andtile institutional llodel thalt eclrge assured hlre supply of technology adid socializedresearch costs. ''re problcm was viewed as one of traulsferri'ing lech nologics fromdeveloped to developing counltries, which ruCli-cd anIinfrl's'tlructtl'r capablc 0fadaptihfig avai!ale technologies to Iocdl Conditions. This f'orImCl the ceptccurll basislor international assistance tlt stppo0rted the LICvchoineut of public resCat'ch
 
institutions, usu flo0llowin t tIe 
Sl d-orant todcl.'
 

As agricultural rimodernization proeressed over tle last three decades, a number of'changes set the basis for increased interest anl participatior by the private sector inagricultural research and technology development. 

7hepublic-sectorrolein the tievelopment of research infrastructureand 
human resources 

The initial Cffotts of naItional algriculturall research systeris (NARS)
as well as ini other parts 

inILatin America,
fthrworld, were Oriented toward hni1all arid natural resources ais well as othcr info1rmatiol considered csscntial for applied arid adaptiveresearch. Work ii both of these areas was undertaken with extei ive funding and 
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tcchnical support from the international donor community (Trigo, 1986). The result 
'-as a dramatic increase in the availability of adequately trained personnel and a 
widening of the information base for applied research activities.' Both aspects aff'ected 
the costs of research and dcvclopmc ni (R & D)aciitics for the private sector. Private 
firms interested in developing R N.&D ulnits pre fe rrcd to hire researchers away from tile 
public sector. This process was facilitatCd by tile salary restrictions in public research 
institutions and IIniversitiCS. At tile same time the increased basic agricultural 
knowledge also Iovcred the risks associated with R & 1), arid e'v.en uMdehpssiblC work 
in other areas such as agrochenical cvaluations and f'ertilization. 

Producer and niongo ierninentalorganlization's in technology generation 
and transfer 

Technology has become more importit ill the prod uction decision-making process ill 
hotl tihe public and private spheres. In general, a,; the availability f previously un used 
land diminishes, technological change becomes the only 111calls o i ncreasing 
production. MorCovcr. tlie increased use (4f termsnn-ricutral technological inputs, ini 
of their f46 on IncomC distribution, has aff'ecCd the (lircction and intensity of 
tcclhnolo,ical change. 

Cooperative agricultural pr'ilhIccr orgaiZi/atioIns an1d, MoreI'ecntl, 
nongovernmiental research foundations, have becoriic important actors in the 
agricultural R & I) pirocCss. Producer (,rganizatiolls are important iII cases where 
production is honLogenCou,; and where the technological potcutial already exists. 

'The rice and suigarcane growers' associations in ('olombi; arc good examples of how 
piroducer groups increasingly participate in technology development. In the case of 
rice, research and transfcr activitics began in the 195(0s :itthe C'olombian Agricultural 
Institute (I('A), but initiatives ;and 'Csponsihilitics were graduallyI risfcrredl to 
FEI-I A RR(.)Z as this organization consolidated and dcVclopcd its technical 
capacities. After ('IAT (C'entro Internacional de Agricultura lTropical) initiated its 
rice activities in the ear'l' I1970ls. creating substantial "tecchilological potcntial", the 
direct participation of FlFI)FARR()Z becamre of real importance in a triangular 
partnership with ('IATLani IC'A. The is somewhat di fl'c'case of'sugirCin rNit, because 
the sugarcane trade association (lformed 1niyi hv tile sugar-ni ill owners) created an 
indepeldent rescar'ch center with tics to the puhlic system thrOugh the piarticipation of 
government representatives on its hord. This center (Cl NIC'ANA) is now formally 
mandlatedIto untlertakc all slgarcnCMi rcS;rlrh in the country (SaleCr, 1982). 

Tlhic in'fluice f ft'arnier organizatioms extends well hcyond cases of direct participationi 
ill research activities. As their institutional and technical capabilitics consolidate, they 
have also played an increasing role ill setting the research agcnlas ol public institutions 
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(dairy produIs, soybeans, maize, and palm oil in Ecuador) and in funding researchactivities (National Maize Committee and National Cotton Fund in Peru, wl;eat andcocoa in Colombia, industrial tomtoes in the ominican Republic and Panama, andthe 111u Iticonmnodity case of tile Patronato dc Sonora iii Mexico) (Barsky, 1985;
ISNAR, 1983: Paz and Planas, 1985). 

Producer organizatlion involvement in tihe adaptation and dissemination of technologyhas also heconle siglliticant. Illsome cases, producers have virtually assumed the roleof tle punblic CxtCnsion system through the development of their own technicala.,sistance mcchaii isms. Following the model developed hy tle French Consortia forAgricultural Technology I 'xpcrimenatiol (('ITA), the CRFA groups in Argentinaexeniplify this trend. First created in the late 195)s, the U'RFA model spread quicklyduring the followinilig decade, and hcCamc especiaillV stronlg in the 197)s. III tile early1980ts in Argentina. there were ahout 1S) local giroups with more than 15)0) individualmCmbcrs. The model has spread to other SoutlhC'rn ('one countlries, Iotallv ('liile andUruguay. and there are indicationm, ol'similar initiatives ina ltnllber ofootherllcountries 
of the region (Martinez Noguci r ,,1985). 

Aiot er important instilutionial developimcft is the research foundlatioii. Within this
group, it is necessary to disti, 
 wish hc.tween those mandalcd to perforni researchthemselves and those that1 fnlild research undertakcn h other public and/or private
research organizations." 14/JSA(;RI and FUNI)1:.SOL in Venezuela, the Fundacioln
I londurca de Investigaci6n Ar-ropccuaria - FI 11A in Ioiiduras -,arid Fudaci6n Chile
 
arc ciscs of the first type. IFvem 
 though each responds to a parliculr situatiln, ill werecreated to molbilizc technological knowledge with apr'oblcm-solving oricntationi, and ahighly flxiblc, nolbulrcaucralic administrative structure. Although applied research isthe core aclivity, thev have very strong IIinsCl programs, anl org;aizations such isFlundalcidl ('ilc go as Iar as the design a,1nd implementation of agroindustrial projectsto exploit specific produclion potentials or market opportunities. Research fundingfoundations are more recent, and aie still in the development stagei.The Fiundaci6n
l)oiinicanla dC lnvcstigaci6n AgrolcCllaria in the i)ominican Rcpuhlic andFiNI)A(CR() in F cuador heloiig to this group. Illmnost cases, these foundations
develop as external donors seek to provide alternative sources of fun,]ig, but they stillmllUst cons(olidate operations aid pi w their lon--lerm financial viability. Most depend
oii external donor grants (primarily USAID). 

Regardless of whether they perform R & I) activities tlicnsclves or are restricted tofunding resea-h, the fouiidatio's are imporlanlt bcauIse tlhC add toIa couiitrv'sresearch capahility, iswell as Widening the research support base. Potentially' they canfill Iwo critical niches inthe process of technology generationlli;.1Irsfer. 
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The first is the need to link technology generation with technology utilization, 
something that public institutions have not done efficiently. This is particularly 
important for agroindLstrial crops, but is also proving critical for food crops, as some of 
the FUSAGRI experiences in regional development show.' Second, they provide an 
institutional "hank" for private-sector resources to support research. Improved 
technology is increasingly recognized as a critical input for agricultural development, 
but in most cases the domestic private sector lacks tile economic size to directly 
undertake needed R & D activities. Because of tleir bureaucratic image and bad track 
record, pubi ic-sector trganizaitions are not an attractive alternative as direct recipients 
of private-sector funding. In this context, research foundat ion.s could provide an ideal 
base for project development and monit orine, with the research itself COndluctcd by 
either tihe public-sector centers, universities, or other research institutions. 

Development of marketsf'or technological inpuls 

Agricultural modernization implies a substantllil modification of narket incentives for 
private participation in technology generateion and transfer. The most important 
modification is the opening and widening of previously nonexistent or very limited 
markets for technological inputs. Several factors are interrelated. Fiis, there is the 
tendency for seeds, agrocheinicals, and machinery to become more importanlt in 
relation to agrononlic practices as sources of productivity growth. Then there is the 
rapid growth of commercial agriculture as compared to the traditional sector, probably 
as a consequence of its better access to credit and technical assistance. Together with 
the growth of the commercial sector, modernization also develops the commurnic.1tion 
and service infrastructuire necessaIy for getting new inputs to the farm, thus expanding 
the markets for these inputs even further. 

The incentivC., for private participati lol in R & ) tctivit;es are market growth and 
lower input dfistriblution costs (lower level of investmenits and shorter payback period). 
This is further reinforced by property protection, which mhepassagc 'Af plant brecdcrs' 
rights legislation in a nuimber of countries has extended l,, ,eeds, while agrochenicals, 
machinery, and veterinary plrodctis are protected by ti ,, patenting laws regulating the 
industrial and p armiaceutical sectors. Under these circumstances there has been rapid 

' growth in these industries. 

This is neither new nor unique to ILatin Ame rica. The experience of tihe Uihnited Slate 
indicates a similar tr,"rid in the change from what was iniiallh a primarily public system, 
implemented through lie creitioni oft lie land-grant colleges and the US I)epartment 
of Agriculture experiment stations, to tile preseiIt situation. where about half of all 
agricultural research is funded by private firms. 
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In Latin America, and probably ill other Icss-dcvcloped regions, this process has goneIeyon(I what regional and iona C(diIoIns -arrant. Th is is largely due to theCol 
increased importanccc of Iultinatil 1111 filmIs. "heir mIultInitilonl chi lractIcr hasIIlCaxed

J1*[]] 
somic market ctinstraints because technotgical kn)ledge and innaitons developedin onlle Cotntry all be uSLd ill another. 'he integration of' national firms intomultinationals also implies dlffcrerltial access to technological potential -- the largerscale o1 operations pemilts their direct participation in the generation ()f new basic
knowledgc (lrigo and lPiniro, 19f ). 

Another iprantiportafom of private R &, I) and techinholog translr is [ishrough the
activities ol' agroindttrial co:nplcxc, 
 usually wrkingo in industrial crops andhigh-va ltie aggregateproduclts. In ean*y cases, thIese firm,Is delcpo their own R & D)ullits aild t cIIIicil assistance SSt.i tol,assu oiolI itiuedJ Stipplv ofI raI a I1 lit riailISthat mect their specifications (de .aIrv et aI., 1987). lFxamples include the l'ollowing: 

* the dairy industry in ArgCntina. \where the large co-ops (SAN(()R) and son privatefirms like l.a Screiiisi,a ha\ taken over almost all R & I) functions, including
technical isislan ce: ,o ;'ti'Ilcr : 

* in Venezuela. P)R( )INAI. (an animal fced coiicern ) has taken over varietvdeeCo)pIment for .S)rght.n,and tle P()IAR group (nmaize milling) has crcald itsO'N CX)Criment statioln to dvCclop Soybeans and iilaiic varitiesl. I1, both cases, theinitial R t ) clfrts led to the creation ol',ced comipanies to market the )roducts that were first devclopCd for in-house ralV material needs. 

Vegetables and strawherries in Mexico are also important. I Iomever, in this situation.R &K,I) was piro ided h e trau snational corporations that exported fresh or frozen

p)tlruce to the I IS iniarkel.
 

A numlbeir of*mtore recent initiatives in pineapples and other 'ruits in (entral America
developed as part of hlie 
 aribbhcan Iasin Initiative,. an expo prt)'l)tion program of
the LIS go\ ernmnl towfacilitate exports from 
 that region to I IS markeIs. This form of
participation canl be expected to increase substantially is tile proportion of agriculturalproduction subject to processing bef'ore reaching its final market becomes higher, andas efforts to divcrsify agricultural cxpots and increase their value-added cotmnl arcii teisi fied. 

Biotechnology an( the lPrivatization o' Agriculral It ,&i) Activities 

Iliteehmnoogy is significantly chamging tlhe scientific and institutional basis ofagrictiltural technology generatio andtIransfer." Several aspects arc important fordevCloping countries. The first isthat biotechnology is radically different 'romn1 
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previous technologies because, for the first time, commercially relevant technical 
information is at or close to the frontiers of basic research in molecular and cell biology. 

This is changing the traditional dichotomy bctwccn basic and applied research and 
altering link ages in the flow of scientific inforination. Work is now being done in 
biotechnology by univ'ersities and research ccnters with no previous expericnce in 
agriculture. . Such a shift poses a significant probleml for national research institutions 
in Latin America and the Caribbean, which have no links with these new centcrs oI 
valuable technological inforniation. A related problcl is that biotcchnology rcqlirCs 
scientific talent:S different I'lom ltoSe availablC at the traditiOnal aIgricultural 
institutions. -vcntually, the greatest Obstacle prevei ting lCVCloIpinIg-co IIi\r research 
institutions from pa rticipating in biotcchnology ma1y be that few of' their staf ;are 
trained in molecular nd cell biology, viro0logy, intid immunology (ie .llVrv' et al.. 
1987: IICA, 1987). 

A second importanit Iacet ot biotechnology is its rClationship with the privat e sector (We 
Janvry ct al., 1987). l)uring the (t'CCn RCvolutioIn, most essential collnl[cnts,'ere 
handled throughlpublic (international or n0atioiial) institutiOris, w hrCas biotechnoiogy 
ill the private sector, prompted hy the proprictary nature of' resulting technologies, is 
alrcady an importanlt force and will probably incre sC. ven through universities are 
playing an important role, the development of' biotechnology in industrializCd 
cou ntrics is chalractrizCd 1 markct inceiitives and nMISiVC iriaVitC irIvCstwCnto,both 
from multinational corporations and f'lm VetulrC capitalists sipporting Small 
biotcchnology firms. Private-sector involvelmenit today is undcrscored by about 3100f 
firms actively working in the field in the United Statcs, 15(1 ill Jap.N. and about 1lf ill 
Oitlher count riCs. Monsalto anid l)upont, two of tile liarge corpora"tiors most active in 
this arCa, have invCsteL $15f million and $8f0 million, respectively, il builling 
statc-of -thc-art biotechnology laho-atorics (Riggs. 1985: Iofhr et al., 1986). and many 
othercorporations are invoklvCd in many differeiit set.ctors of the biotechnodlogy iidustry 
(Table I 

It is lot easy to assess thi.2 possible impact of : 'clhologv on Third World agriculture. 
Table 2 highlights aln additionlal characteristic or :ottcchnologv that sets it apart from 
the traditional applroaCh: it is 11ot prodUCt Cspecific. Technology lims traditionally been 
product specif.ic which was a key l'ctor in shaping the organization o agricultural 

research and technology. 1Biotechnoilogy, on tlie other hand . is proc'ss based] and cuts 

across products. This will strCrigthelrr private participationi ill agriclthural R & I) as 
nunmerous, factors change the industrial organization of the agricultural input business, 
with greater participation by transnatioinal corporations. This is important for the 
devchopricni of" national strategies in this field (de .lanvry ct al.. 1)87: 1ICA, 1987). 
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Table 1. Numbers of US Companies in Specific 'rechnologies and Markets 

Markets 

Tcchnologics AG I11 I3M CM IDG IN FP FU MN I'S I'll IW VT 

Cell ctiltirc 70 113 15 41 110 17 33 16 6 26 86 11 76 

Cell fusion 48 104 8 32 III 8 23 9 3 19 67 7 60 

Fcrmcntation 61) 81 28 53 63 22 42 19 6 27 73 18 46 

Enzvnlohg) 44 71 16 41 60 14 34 101 4 22 55 12 40 

Process control 17 23 5 1() 20 4 9 3 0 9 24 3 1

lurification 46 94 10 51 87 14 31 9 I 18 73 101 52 

RccomInant DNA 58 87 16 44 81 17 33 15 4 28 70 17 52 

(ernc svnthesis 8 II 3 4 II 2 3 3 3 4 13 3 8 

Iargc-scalc ptrification 35 73 I 36 61 8 26 6 I 16 61 7 35 

Separation 45 79 12 43 74 I1 31 8 2 17 66 9 45 

Sequnccing 22 32 3 22 28 6 13 4 I 10 29 4 15 

Synthcsis 27 45 5 33 41 8 14 3 () 15 39 4 26 

Total cxpcnditurc( (IS$) 1I1) 181 34 88 178 31 27 42 14160 8 25 1016 

SOURC-: Riggs 1(985). as citd ill tic Jallnvy ct :11.(1987).
,; = agriculitrc: BI. = biologicals: BAI ionmass- (CAI - chcmicals: I); = diagnostics: EIN = cnergy: I' = food proccssing: FU =nfuels: AIX = minerals: PS = pesticidcs; I'l1 = 
pharmaceuticals; ill'= toxic wasic processing: 'T = \'clcrillarv. 
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Table 2. Markets and Bioteclinologies Rlelevant to Food Systems 

Markets 

lechnologies AC; BI.BM ('NI )G N FIP IJ NIN PS Pi TW VT 

Bioproccssing x x x x x x x x x x 

Genetic 
cnginccriig x x x x x x x x x x x x x 

Ecological 
cnginccring x x x 

SOUIR('': Riggs (I1985), as citcd inleiJanvry ctal. (1987).
 
A(; = agriculture: BI = biologicals; BA = hiomass: ('l = chemicals; DG = diagnostics; EN =
 

energy: FP = fo0d l remCCSSing: I = fuels; AN = mincrals; PS = pesticides; P/I =
 

pharmaceuticai'V = =loxic waste processing: V'I veterinary. 

The Privatizaition of Research and Technology Development 

The trend is for the private sector to be ntore inivolved in agricultural R & I) activities. 

In addition to institutional an( market-f'irce chaiges associated with the 
modernization process, biotechniology arid more exclusive patenting criteria have 

reinforccd arnd broadened the trend. All these factors have deliiiite policy and 
organizationial conscluenccs Ior the systems of national agricultutral research aiid 

tech nology transf'er. In the remainder of this sect ion, we briefly discuss somef tlhe 

issues emerging from this proocss. I lowever, neither the list lor the treatment is 

ex hatustive, as tile process is still evolving: mtny ol the possible consequences or 

elcnilclits discussed are still hypothetical, anti we lack sufficient ilornl.at itiO fr In 

in-depthI analysis. 

The privatizationof/knowledge 

lie increasing participation of the private sector in R & 1)activities and tile eniergence 
of biotecliiology has iniportait conCqlCnCCS for tile organ izat ion of'rcscarch and the 

free flow of scienutific knowledge. As the devclpmnclt of comnl.Ially relevant 

technical inforiatiol comes caIOser to basic research, the traditiona; dicholomy 
betwee n basic and applied research is sigiiificantly alteted. and Willi it the linkages for 

the flow of scientific inforlation. Furthermore, the possibility of palcnting research 

results means that :tn increasingly significaiit portlin of scientific kiiowledge will he 
lomain. I I withdrawn from the public 
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Thesc 
tren(s have impor'tanlt iplications for ttchi1logicil lijtitutitos in devclopingCouniltries. Such iiStittits 01cC hO.kCj to the tllliversiti"s ill devchlpCd COtitries("lost nOtalblY. those of th LIS hld-grant s\ystcm) n(i to the international agriculturalrescarch centers flr basic and strategic reCSearch rCslts '[le\ now find that theinfirmationi Controlled 1w private companies or enierges from basic 
tlik nleed is 

Science laboratories which, all too)often, have significnt Connectiols witi privateidLstry. The inllfnIiitih INi Cther proitctdly pateints tmrsubjctl to iiidusiialsecret practices btecause of its ptotential coilllercial valhne. The developing countrieshavC lo stlbSta1iiiil lics with these conliliS nor eIsy ICcess to them. lhis le\V.Theademiic Ilnsirial Comiplex- represenits aIsignificaitlihani.o: inl [Ile ognztionailstiti I tile syster ;the.. so t"IiI science anid telCiiitdoIyv ill the dvelojtijg woildKeniiey Jt)S+ej. \\it'htti l c"h and frco access to hasic,. stratle sciclitific information.it is not clear ho\\ ould conlthe NA, C.5 tinnLC,
to prlui their fnic'this. NiOSCardi

(I Q)8) poitls to I\t) prioblens the munst ,.llii
 

* rlatively sho and inc'rC;isiiglv costly acess tolew knoledte and specific 
Ichl.ittd gic :
 

ls 

ftheias ofilc technologies ill teriis of inplnt use anid relevance for local conditions. 

Thi latter istd special iltIIPl0It:Ilnefor topical and subtropical Irea, 

A ctivilies q "transutationalcorporaionsandnational technologicaldlevelopmtent 

The imiodeli/:iti pit
I., IlCCs alld t 
oeiiiuIle offdee\Chlillg CoLItrv markets for
tcChI)o ic. illilt ollv hroiht pric,tr ,at
ctor ir'vtdveicilt inlo R & I). but also.l i rciiasnim pal 1.tiCipation 1by iittiH Iitioit ll colpur-tilis in IgriciiltIrt+. M tli.,gric'nltriI M +YsIply iiui.striCs. I lie' trowtlvh o bioleciliologyIhas reinforced tnis
ictIcc c plani ttIii. t..c'h h 

l:a ,.'hliai
ii pte.nt Icgislatioii are leadingft) rehclic ti l i•dt "nitc .)ili l , c)l!lllilt1 1 .'-1C" I )I lg.i t ;l 
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t iltil lte1?7(),,. inputsI hr crtp aiid ;iiiiial plrotliiclii %VeIc gcicril lv
iiAmrketed byseparate firliis,
IMr Cdielh I oLtiuct *iicNi:steds clcnii;ils. IliMliraceticals, ntachiler'.
autl Itinc prodts 
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II(MC\'1 iipi1 illhlustli, IIeNsbeenI'lI)' estructured, and
 
eai cess
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i then el
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firms by larger ones, mainly agrochemical, oil, grain trading, and phrmaccutical 

companies. According to de Janvry ct al. (I 987), this was the result of two separate but 

interrelated forces. 

First was the declinc in tile profitability oftile chmCnical industry when energy costs and 

environrental controls increased during the finid- 1971)s. This led many of tie large 

chemical companics to diversifv and enter specialty end-product imarkcts (Kenny, 

1986). SCcoJLd wis the pasg in I Urope of legislation tto secure rights for plant 

breeders in the Carl\' I960s. along with the Plant Varicty Protection Act in the United 

Stater; in 1971. The possibility of establishing prtoprictary protection on genetic 

materials and tile natural complelmentaritics bctwCel seeds and agroclemicals at the 

marketing stagc nadc seeds an \ovious and optild road for diversification !'r"these 

companies Mooney, I979). It now scems likely that \,irtuadx' all sced comlpanics will 

become centerpieces of transnational corporations (lN('s). 

In more recent times these companies, seeing the trelmendous growth of tile 
to fiilancC bitCchnology research on a contractualbiotechnology industry, have bcgUt 

basis front uiversitics andismillCr start-up firms, ind 1o invest iclativcly large snMIs in 

inl-housc R & I) units. 

Front a gencral perspective, the grtwilig importance ol TN(s in agricultural 
technology supllY industries could be seen as positivC. '"o the extent that they arc truly 

international corporations with research facilities around the world, tile privatization 

of applied research may actually benefit developing countries, particularly in export 

markets, by giving them irapid access to state-of-the-'rt technology al tile same time 

illd price as evcrvonc else. This would ren,,CI' part of tle advantage that developed 

couItriCs have in Icrms of eal'V access to 1. ,, eLhnohLgiCs, but it woul also raise a 

nulbCr of problCnis (OC .laivr ct al., 1987). 

First is a possible bias in research priorities toward the dCvclopmcnt aid pronotion of 

technological packages which reflect a global corporate strategy to intcgrate seeds with 

a company's own clienicals, rat her than breed for genetic resistance to abiotic stresses. 

insect pests, and diseases. This will increase tile dependence of agriculture on 

purchascd inputs. \ hich will favor larger comliercial agriculture over small holders. 

Secoind. the expansion of tlie TN( 'sccl busincss could furtlier nalrowt lile genetic base 

of inportalnt staple crops such ias inai/c, wheat, and sorghum. which would increase the 

risks of widCsprCad cropIailuill liurmall parts of the world. 

Finally. there w\ould be broader implications of ecolomic and food security that would 

result from increased dependence on TNC marketing nctvorks for strategic 

technological supplies. Capital-iitcnsivc techiiologies may be in opposition to tile 
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the processes of priority setting, and resource allocation in these organ izat ions. As the 

importance of t heir role diml nishes and they l ecome bit one of the alternative sources 
for the supply of new2\+teh nColoes.giCS, the dircction of tccl nlogica change will depend 

mle0"L aill mor Onl market fiorces. 

The potCitial CoitiibtUtiofl Of tcliiltitgV to ailctlulnIl (leCeO)Ielit Md eCIIO11iC 
erowth caln bc fully tapped onI1 if"lIII coInsidCritiotn is ci +en to the intCrdeClpndcICC of 

diffCrent secttots anld the impact that IlltIcroectoltill ic policies have on technIiological 

behav+ior in the ;iri.1iCiltur'tl sctOi. 

FLuther iii11oritiatioi is,needed on the lscific \\ M's tlI. Interactions take place. In 

SOllc cas,ch Cell.. need it bc introtducdlil tie p[ tcsscs by \xhic policy decisions 

ae m'aIde. s thaot deckiotns on rcseiilihpiiorilies antd eltl'uic allocatiotns will be 
cosistent \\ ith1 conomllC tlnd ;irIAClItIIIrtl pol ic\V. Thbis will be psile if lorwad

lookiit e lconomicplannerms and pri\ iltC-scctotr suplierCtS Of modern Inputs, as well as 

the diLferCnt resarchclientelC 1rtLtps, arc inco1rporatCd into the policy-making 
Pi)lt ess.M', 

T'he role 0/ puhlic-seclorillstiI!'lioIs 

\With the l iig'.lcc of"nw pri ate Sources of technologiucal kIIOvlcLtlgc. \-c ate 

+ itucssint:a progrcssic Ictcriormltion ol ptblic-sector research institutions. This 

sitlualion could mtainlk, be lctolnsCLie neC.ft1hC butgetLIrv rcstrictitins dCri\edlfromlthe 

debt crisis ill the dc\clopiil \worIld. But it isalSO the result of w'ht is percCiv'Cd as the 

imcffceti.emess tif public orca 1,i/atlons to reach farmers. particularly the smaller ones, 
and lll eet their teclIuhtlotical eds.., JidCt these cilrCuLtancCs, and if theJI 
techlltogical pittcc', is hlalk' stibjct to the Rules of iarket bchaloit, the 

detCrioraltin of pulbliC rsCr'ch imSititutiOi1s w\ill cotiinuC aMid prIlly w\vorsen. as a 
vicious circle ttf lack Of ilupitct .due to p)rtcitiouil budget tCstricitiOis and reduced 
sup)port sets in. 

This sccnario is of particular importance in the dcvcloping world becausc the 

agriculft urnil sector is chactcrized by the coexistencec of 'roductive sectors at different 
statges Of I I dCi-iztio. W ithirl this structure, itcCIsirlg paticipation in the supply o0 

technologicll services by prIvatc antI semi-public sotucCs. together with tile 

detcrioration of public institutions, implies the potentiaml widening of existing 

diffemcticcs. PrivatC SOulCes , ill ted to servic 1nlv those in tlie more alvanced 

scimCnts with tchlnological LIcillailLIS oriemited to the capital inputs they iffcr. This is 

imlportlit fir siIall-prIOlucer and pesant ecOionlics in general. With the high 
hcterogeneity of farll tYs ,inul enviroicients. they seldom represenit profitable 

altc'natives for tile private sector+ . Moreover, the basic struetiranil conditions necessary 
to faCilitatc plr)ttdicCr o,rganizations (n't exist. 
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In this context, iti clear that there is a need to revise the role of the public sector in theiv lv z 


institultionill and 


technolo gy deve op n e t pr nc ess, so illt it can ltne cti er fl 'et ibthe ,new 

collonomic siltnatiol ald contilue to perfori1 its service tunction forthe nlniollodcnIlSectior. In general terms it sen, that an aprriate diision of laborwould locus pnlic-sctCor ilnstiLtio s prinarily on the eneration and tranlsfer oflichntlogi s for the siiill lirf ,ector. and in those 'are'as where either the Size of thermarkets (snall r' ionII),or tihe litnlL of tile technloesi ( Ir'ironic teehiiques.reurCe2 IaIacLMCItll reCsC;eIchI fl'U 110 possiilfit t rlove'r I) Cots. ()n thecitltlarv. tii'p-i. ate seclor should e e1Oncouraged to4deveh p tClhno1l'ieS w\here th
h 


propritar mtUre permils cost recover'v. Ihbi,broald diviion of labor, hoe\\ve.C', (0,..sriot ilnply that thc plublic sector should not continue \\orkilq tin hisic or strategicresearchI to assillr itillilltll le\ci oltcirIoloeaijull endell( rce, aii t the llatiOlllf
 
lc%ci'
 

The role of 1he inlternational agriculiural research cen'ters 

lie pri\;ili/atlioi of knowluedge "il also alf.t the abiit o the IA R('s to maintaintheir re.clationships v,ith nltional As"rgrails.witii the national research institutions.
the pohleim,, \killin linkalu to ti, s [rc,, of basic scientific knoiwledge. As theIA ,,took ,hapc. carrimo,,t Irtlnlrr 'LoIlu the gtrvr.IIIlIIIS of"divel opedetuntlries;1rid fmll phil.aitirtfit, lttiii scientists w anutile ft iiliio . \Il( r it 'tollt
C',t;ali-,hij,, icC floa Id o~f, cieltific i tllftl'llitllil t0 , IC',CrLherS, illt-2i'llatiollitlla.
fittlm diveIseC CMtuIII , lt'rth ;rd ',trtih01 st.ilist aid capitallislt. eauSe the p'ival

sectthr "lltrw d little intrtrst,, tire lilited rct,,ttrccs trf I.\ l(', and I .l)( 
 governmentswer used tt estdl)li,l iniputi distililtlttil lLt,.Oiks ;illidtchlivr tigy trallifel systems.ILA 'sci(tlintt, reIleasCt(d r.v0 V;arietiC, into th pIuhlie (tFnilln fl y aCvailable at aniorill co tot.tiI\trllrC irtCreste.d. \'irtually Al! techniCal ilrforratiori I was available ill
tlre Plui main rot institut", illdC , 


1l reearcllh lped Colrllll'i icere tile basic 
tLehriCal triljtls,haI t lon ,ccuucstalisd 

Th, lc\ ' miit11itL-1hiuti klittiis telrini the inistituti lli llstruCItlu iifiintCrnitional
agriculturt r,,.uruch ill ririy is. Privatei. coirlfaMIits now 11a\C sufficienit technicalinfot itrritto .rlgg. in1.1 )( '-trri lItdpltlilnp~-rvMCint reCsearch. MultiltionalC ic icutlal arid t'r.., i llp lli.,CoIrIC I'IIuecthat their tt'llChr hiOg,' ILC.,lU Vbe tI
prtt,ctedly pacitls aild tthier intellectul property restlictils , LrlCuwillin to shIlretheir hirliirlrS \\ itli puilrhiC iistittiitrirs. "l1.v know,that tle informntit,n might at !olll 
[))t plr It l. profitalh.. PiIl il',.rCpuhing toiI
Protection Act anitpatent aid ta 

xtenld tile Plant \"arietv
lANAIP. O~l
s,Ito i .+e-etC lprotctitr ill this held. thereby ftrring theicsltvl'td i ii+'espo+nst',LItt prqi".ati/atlitrl ofIr. 'III I I, 'crr.IClA( t,'rinisier nwstratecics in ri l/io e lasri. 

, iithruitigh stronger in lpri\ate 
IIt'CStSCS, II,'t'liilgiilkS, MiR irkitiCS. lhis ttMiileC 

f ilhiwt research 
firrs, is strting tt ,t,\ up ill uliv r'sitiC \vhere thitr e is dlrCtd + i foilill discussion
ablm tiie patent rights ol'scienlists working with public funds. 
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It isstill not entirely clear how these factors will affect the performance of the IARCs. 
It isevident that if these centers are to continue providing meaningful assistance to 
va ional programs, they Must revise some of their basic policies. Their relations with 
thL" private sector necd to be recast, and their involveienrit in basic or fildanental 
research IllLst be rethought in response to greater restrictions on the free flow of 
scientific information (Bl ittel. It,6). 

Thefunding q.'1 tt 1) activities 

lI'ese institutional developments open a key sourcc of new funding for agricultural R 
& I) activities. Private resourccs vill be important to help widen the support base and 
frec tlp putbllic resourtcs. Ii1rthlrrnore. in the case of heavily indebted countries. 
attracting privaeC resources for tc.'hnology genr..'ration and transfer represents one way 
to rimitigate the irilpact of the budgetary crisis On public research institultions. 
lstablhing a link bet\.cen the public and the private sector. ho\vc er. isnot .lsy. 

Malan' countries still lack d tradition )t iln'traCtioll \vith privatc-scctor iesCarch and 
develorpnmet anid nced iistitutiorial Meh;iiisii, flr uch c00peatlio;1..AsA, result, the 
private sector oftenl finds it difficult to finarce research projects in public research 
institutions. In turnr1. puhlic-scctor scientists are often plrcvritCd frtomlptrticipating ill 
plri\atc-sector research and devloprcut. [lie pace olchange ill this area is very slow, 
in part because of a lollg llistory of nitltal Suspicion, but also hCcause: private firms iii 
tie develting orhdd rave not traditiomally been willing to spend onl R & I). 'o a 
certai extent, this is because [N( "sdorminatc arid. in many rcseCarch-irtcirsivC 
industries, do their reCsarch else\where. Local firms iti most cases lack cxtririerice in 
tralslattilg rsCearch results into production activiti s (Waissbhttlh ci al.. 19,85). lihe 
dir,-ct transfer of technology from abroad has also tended to discourage innovation in 
this area. 

hrfiportarit initiatiNe s,have alCidy begun to hdevelop pubhiC-priVatC funding linkages. 
One emaiple is tire case of prodticer associations and research fotindations in a number 
of counit ries. is described earlicr. More complex neclianisnmi, however, are needed in 
resporrise to the increasinglv proprietary nature (if agricultural technology. Argentina 
recentlv entered this area when INTA introduced a svsten ofljoint ventures with the 
private sector. allo, ing local firms to make full use of its R & I) capacity, while at the 
sarre tirr'e strengthening its own budgetary situation and allovin1g scientists to benefit 
fro at least frrt of tre ommercial value of their research findirrgs (Moscardi, 1988). 
I lowever. further innmv tions are still needed to rnodernize the prevaiiling botto-tip 
planniing and make it more responsive to final users. This will preserve public-sector 
research while enhancing tile flow of personel and financial resources bCt\vcCr tire 

public and private sectors. It ternational technical cooperation has an important role to 
play in this process by facilit iting the analysi,, and exchange of experiences arurong 
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CoultiCs. and proVidi ing assistanc to specific deC lopru1enIt projctls xx'henr lCCded. 

Ilhl importa I uCC I the pbfl.Ic ad.IotI' incrIas,.ed cooperatlo, betweenI I private., scctoI's goes
well hend.l the fU(tlindl i1,SIC. It Will hMve t great impact On Icount r,,"s aIhilit to

exploit ne\ SCintific d elo\,phiem[un"S. I cMularly bi 
 CII ooy, in tl ieeld o
algriculturill ,putsJld new, n ,rket opplortllitis related to export dversiIhcation. 

Ill Illl' c lltri s,UspeciiIlly tihe "mlaller ones, N(s already control Inpunt inlduIstrie.S,
and local firll, re iicrl distribuhtr,, otl'N(' products l e transition i+ 
bioteclin1olop []nit\ not hrii leat chanc. I :%;li so, indelpenident or state-runl
',upplie"rs, scd. C1l.ticik. dill frtilir v, ill nt be aleI to cometeIC unlcss tile R I) 
c IIaCItait1Iv CaLdxist ll- il theC iuhlic t r cain e uMtsed to sulstain theIlir
 
LouIpCtitix\cllcs ill locil and r.ciIl market,, (do: .anvi\ t al. lT7: II(WA, 1987).
 

lIfIcti\ R & I) luppri, i,, also tile keytl[ Ie expoti\\ mnarkcv. Nlany opportuinities
alrd exist, but thc\ could he idclifi.d and mIlade more accsbh I)e' gomcrlliltt

act \rit\ Without greilltc tu mll unhctxt\lc l thl iuHlic 
 nIld lia\;elh sectors. .ll()\hee these opportullitie, \\ ill he Iost OF udCrtlunkii as parl f l'N(" l &, I) eflorts.
atnd devli\ COMMuitricSull' , ill i,s t11LopporltuiilY to ;access critical p~rivate flund+Is fI',0

are,.tlh anid to ,xploit Iatlonal ilnllolt ions. 

Some Concluding Comments 

()\or the last quirlr t*f ; ilttll \ . IsiLIutlion, ill the deIei-lllg \korId tllt genclate

andI tr-,sI'cr technIt.olog ta\ c gro,\ 11(Lr;Inticalh' and h;1 had a treme..ndoCus hinLipact

()Il agricultural illipr-x cminelt antI conmtuli.c crt\ 
 th. A tblben r 0l1 spicilic cases --graills
il Ar"cutia. soybasI , and \x lhet it lBrazil, potatoes il eluador. rice ill Colombia and

tle )u Iiulical Republlic. and , heiat ill Nexico 
 attecst to tlIis plr,'s,. It is also clear

that in k~lill Amcrica lili tile (rlhcil. tho."' countries tllat xstul more oi
 
I'search aid LClopuiut..,t ire the ones 
Ilat slIo\\ a belter agricilturral peil'olIllrfalice mc\raiII (,%.'OhIiC. l/T/: M (N l-d+;t]()88).l _i. 

PuIlic .t'iculIIlutI Ir".Circh orc.aimi/iltns ha\ been alt the cte.Itr of I successf'uleclfllw 11C'Aicfl011. Al\ IIl,.. SiIlt tle 1thC\ IIi\C h'cCIl Inliaj0 cottI'I l 0h 'r Ito tile..IICCCstII\ cf.l\ttlhe, hatei tll tiliexi ] ax +lilheeit ittuilr,t ctslltor ttclie 

participant ', ill tle IcCltIIiocal ,ciciItific do.xe., Siu hlonl0 ntlls, pali iculairl.Ii(telmt ob\. la prodUuced I l.e, institutional situation \hrc puIcII institutions 
areo.no oucer the.leI .uppliers, of ltwx iclhioloial knoxld,,, Ul rItI er. ShlarC 1liC 
sltage with a I;gc. ilrcarilig IIurtith oflaltrll;tix s., particularly private industry. 

Par;IlII to these institutionail developelnt,, tile debt crisis,, hlas limited the opCration'al
capacity of' national research li'raui/atihlts and has impaired their abhility to deliver 
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what is expected from them 

All these elemen ts make cvi.cent the need to revicw the prevaliig inistitutional model 
ald iltIOdLce chanic aid adJust clllits, so that it Can co itilue to Illet cach society's 
demands for agricultural tcchno!ogy. Thcse changes imply a redefinition of the 'COpC 
of the policies t11, govrn agricuhtural technology and the role that ptilic-,ector 
institutions should play. There will ;Iso he a lced to develop sp cific nech'anuisms to 
cope with issues such as the itcraction bctwcn the public and 1)-ivatc sectors, and the 
effects oftchlg. )n the \\ ork'ngs of national systems. It is inimportant to stress 
that. eVen tIlgi n)uhlic rt;r-cl ortgalli/atislls nlav have lost tile (i1l.,i monopoly thley 
milaintaind rlir, the\ ;min iece Or1i1f andSIll tile centerp.' mitiomal diiricltliril scienltc 
technthogev and \ ill comntitil, to plai a kc stratecic tole ili the process of technoflogical 
clhainge. The Issue is lIt()\\ to aldlpt thl mll,(Ile to c\phiit the nllo ernllioill process and 

th di\ (r,se Ile\\ piticilia ts.lI l;uIt,;t Increased atvaihbility of*iInternational technical 
ktltm ,.loc ntist bc utili/cd , hil: rciiting tile Capacity to direct R & I) toward 
nIatiotolIpid \hellt'tt omitie- and iit n IaetonaleIc dcrec ot social Control of 
the illlt0 ;i \ct 

;i(tncL inlitiil contributint 
l-goig imialsis and dIi,scussiOn. We,. hCve addressed the issue.s ill algCuerCil Way, hul 

Irom a p crisc sIroitgly influence..,d by the I .atill ,\ncrican ,,ituation. ThelliscissiolI 

In tili,, piper v, , hat,, c , our vie\,s on thesC isstes ;is art 	 to 

:ti\c 
of policie", ',111 ;iltcrtti\ s ftor ,,lpecili,. situtions will tl course re'quire '~lp-'r 

considertoltit 	 Marticulartile agrocolhgicml iiild sociO'2cOnnlie chatractcristics oI' 
t'aLh Co llltl\. 

Notes 

I 	 h. the contributitns of the staff'of Il(A'sTe author w',Wishes to acktlowledgc 
TecllOgy'(;cnertiMm lnnd Trnsfer Progra , particularly .orge Ardila. Eduardo 
LinIdarte. and Walter Jafle. 

2. 	The ideas and isus, pres'e,ntcd in this paper were developeJ on the hasis of some of 
the aithllort"s prti)uo w\Plork(I rigo and Pineiro, t981: Pineiro and Trigo, 1985; 
Trigo. 1980). as well as the wkork of others suchias I ICA (1987), de JanyrV Ct al. 
(1987). and NlOsc~Mrtli ( 1988). 

3. 	In the Latin Americm comtxt . this pl''cCss crealted I ilntil'r of rese'arch 
iinstititims thiat tod v conlstitute one of' the region's illOst ill. ortallt assets for 
agriculiLural develocmInt. T11eV iicluILde tile National Institute of Agricultural 
Technology (INTA) ofArgentina, fouLmLICd in 1957; the National Institute of 
Agricultural Research (I N ofcuadr, founLIdCd illAP) of' F) 1959" the CONIA/ 
F)NAIAP coinlIex in Veneincla , wh ich began operattions from 1959 to 1961 the 
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Nionlal Institiutc Of ,\9riclltural Research (INIA) in Mexico. circa 1900): the 
A9riCuurINat RoS(c;itchl and ( )ntill hi. 

rInodilicatjii)s. becanic, thc Naiti'nlal In',litltc Of Ai\ricu!tlurat 


lch Scrxicc S\) tinlIIll)crn'ticl cr stluccessive 
RcScirch ald()utreach ( INIA\,.\) i 198g4: tle ('lhinlbiiim A, rictilturaI /C",C'iIich IIISitLutC ((IA), 

f(IIlnc, in 1903: ;1iil [lilC ,\ ijcullura l csciirchi ln ilutc (INiA) (40 hilc. filIttc.d 
in 19(;-. ' Il 1 l ), \i tile cSIil tihincilt Of the I n ipc,,i Ilri icira (Ic lc,,(lii,'IS 
Ac r'o eciiiaii ( I\1lI IR \lP\ ) ir 111i/iI. ihc I vi ianI Ill,,lllite iflA ricullIra 
llecntiihldgv ( lllI-\ ). the I'iititc (A .\'iculttIiI Scienc'C lll lcFclhiltv ( ('TA

ini ( i.itiluilll, and tii c .\ icluril-iia R scarcillil aid I)c\chliin tIiitl ti,,itlllc(II)IA P) 
(I*Pimu~ill\i , tfhIIt, I) tt,,lc iiiii ii SlilIlccll ilcM \ t,iI%illtlCi(l i\ cii\andt h c inlI l uiltlliiiiCa IR i (lP i.-I d <
I))<n 'll ,pu llc inl l ii ,,Ir.] l . 

l c ce llIIlI iind I1,S-1(h i lnII
II~l
I4. IC',M 1tiC'Cb ,C,1(1 ;i1r'u.CIlluril l'C','Chl-IIllI iltill 
,\ilic[ ici ( \ i i idtimi;li it e, I; tIll I C. \ ,il, i c iilie Imo1m ;I moi 00Ul0 
f iicSCirC'hiu, 1ili l*,lthi w. c. ,(l in I9S<-1.l pccil ic c'i litric Icbcxti ut iollf olhwcdifl~tihi\il itic'l Iihc ,Millitrintejiex' ;i,,ile lc'iil 

t\tI l",l(,:\lIi.\itll ;/rt. ihc tl ill ,<f 197-1 1 lanS.l ltucIiuC Sc.i.he rS tcl) ccn 
olc,\ H ii -71 i k71) (;Ilia l il l i hi) Allm t 0", . 

( 0liilliii. 1hct\t( \ ill iiti cuiCl ccaIclicrCI ctxxccii I1)2 iLh 19,8SCxcnt fromn 
137 t 0 ), (dii iiiliU;ll Iic Iol5.9 ,). 

At INI,.\ illAreclinii. th incicisc v itsfroml 0(I rcscllchers in 1958 to 1467 inl 
1978 (;illiiii li;itc (d 4. 

* At INIII,\I il\IC\ICo. Ihe ,rloxIhrailc hct ,cCn 1977 and 198,5 was 9.7%, wvhen 
(litIiiibtxr Of C"ciclici, \ cnt fmll 929 toI)49. 

These fiuics ireIli' Ai,clitinitls and arc basCd ildatfil o111 IICA and
 
ISNAR pIuhlicatili,,
 

5. Ior illc\Icllic cfiscU ,,,iiul ( tllhis prOccsS illAlgcnlina. PCuu. and ('01himnia, see 
Trigo ci al.(I 9S2). 

6. [or niloc conpiclc (icnssiin o,thc casc o the rcsearch foundatlions se. Lindarle 
( 1980). 

7. Fir a,detailed diScuniu )I'litecisc if l. SIA(iRI see Iena;ngi and Avalos ( 19M6). 

S. Al idei o the lUanitative, illpo-tance i"market incentives can he seen from the 
evoltion of inicicrn input consptliotn.l Iii tihe whole if Laltin Almeiica, tile 
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proportion of the area sown to modern varietics grew hrom 11% to 83% for wheat 
and t'em 4% to 289 for rice between 197(0 and 1Q83 (Scobic 1987). 'he fe rtilizer 
const flption index betwven l979 and 1185 gre\\ at about 13; per year for nitrogen, 
7% 	fior phosphatc, and 13". for potasijum (F[\(). 198(- 1187). Ihe net Iradc of 
pesticides increased Iw riold bctectn 97) and l975 (Wde Ja I'r\ ct al.. 1987). 

9. 	 Ihe plrincipal tecIlirLIIlCi, identihied as hiolteciiologics are cell/isn: culltlrc, ceil 
Itsi i, ' hbridollIt production, recolinintIl)N ,\ techlliques, gcelic s\nthcsis, 
scparalion, lt.erillre:rtioll, er./virology. puriication, lirge--scahle purificltion. 
sequcnhg. andI procss-rrrrrroriirg c~tirttrI (Riggs. 1985). Only cell ftisiorr. 
rccmlbinallt I)NA. and ,icnr svnitlicsi, arc considered gcenetic ergineering : the rest 
Canl bc tcrucd tbiop ',rv, hoiI(h~ologic.. 

I). 	 I lard evidence iil this Cnsc is dif;cult to fin-d. I 1M\er. atrecent srvyll\ (RoCa, 
1980) prox Iehs so illc irterstili inlsirts,: 1 icludCd in thletie 	2 institutions 
sample . onI I ( 24. 0",, ) could be cla sificd as tgric[ItIr;l. (f tIhe l(10 respolding
rlnittutitis.-oly 3 t ) (3(1.,";",, \xerUl a t icultuiral. 

I1. 	 This table prox ides air indicat'ri of tire e\IeIlt of iN( +involvemcnl in the sced 
industrv, and by cxtCeiimo, tie level of intcgraltion Wit h crop irptits' suppliCd h\ 

illrintve-t 
indtistri ('olrtl \ (,nillihnr SS) 

PiolCCreI li-lrcdP USA 5201 
Rioal SlICll (oil) IlK, 

SaiLdut I lrairacet icals) 
Netirerlands 
Switzerland 

2(10-3110 
2) 

l,a:argc Coppe.c/OR)SAN Semeces France 20(1 
Volvo Pro cilnId . (IaoLiO r )v ((I lilleSlo/p/Weilb ll) "\\cSdcn 1711 
Pfiter/l)ekal" (phrarrrraenut ie',/seeds) USA 151 
Uipjolrn/Asgro ' (phrar4rr0eeurels/sedsl USA I-I1 

ia ( cigv/Ftunk (lcimicals/,,cd,,s USA 1311 
l.1ubrisol/Arignetiese rhcical biotcchrrroogy') USA i I0 
(arill (aerib siness I t.JS,\ l- 11(1 
Flf ALluiiainIC/Sarl1i (iJl/,scCdl, I France 901 
Rhone Poulenic (chmicals) [rancec n.;. 
Monsanito ( clreiricals ILISA i a. 
Occidental Oil (oil) UsA ira. 
ARC( ) SCCdS (OillseCds) U SA na. 
('onrin ntralI(I Inl'a/Icific SeedsCLetibusIirss/sccds) USA a. 

S()0 I 'I i. - 'lo i I'g7I.: ( ,c n ; 
'Traditiaonl ,cod cml+,anC.1. 

I.a,. l rtasaiiI,.ll
'.
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12. 	 Badsic research rest s. ihitut cO IIPlIetCl I ithawi tronlilIIIICt he ;d din I;~[I. Will II 
least he delavedl until there is a ctaintx that making tlien feLK ~iailhlc does 
not diminish the jio'sihilitics I'r thiri cOmijierejal e\11lutation. I lie I98 I t S 
Su~premei ( ui deei~ion DiIiiiOiid \s Chakralxirt% nmdide pOilIl to patent 
nm el li\lIng Orgainismils aiid IIi(: theC \\ miIt) I)IOtet Anid COiiiiiIeiAlv eXIplo 
!)Isie kiif I &ate 111;ii\ eulilitries" I a\ L.eIC- (IeeIIeI ch poI)iIity Of,lemL'2 Ti I o iiC,11 

iiielided ii lsti 	 itpl[it hu\s.thitre I, ;Ill mIi-guiIC disetissilli ahout this 

et'lI11t(iIelees (4 pllx Lm. br sttd l'dihil beLeikir-iaeiilw.\ lInit brcder-s'c, 

l01 ti ItIW1)1 IpIrpusN)tliIred l IteICI IrtttcI I IIIhbx tIvI I t!he \uI c~n IIIake 
reetdli NM 101lrIlltCH, (i11I rtt'etd Nte-dN Ill their:Ic"ealei. Ililt eflhnsc-tilices (it

siilih ,t NitlIMi(lhl itt 
1 IWI iht Cildh-: ;OI ( IM A 11ti1iiCi die l this tOpic. se 

wutocI (it ) 

l~Ittel. 1.1. 1986. lBi0IteeIlOiih-;' diut tile Iti d\zietiRall.seir'Ch 1i1d 
I )e\Cehsiiieiit ill Latiin :\iiie'itI anid tICCIltai jibeal. SeuIIIarjII-O IllteIdtiOiejWI sohIre 
teills plititis, \ iiiecanIisllis LIt OOI)eraeioilenl iiIVestji,-ai6II aei ipeenlljla elli 
Aiiwic~iea lii -\ ti ( mii. C ali. (OlOiia: ( TAT (( 'eito Iiiteriiaeionial (IC 
.\tIrieiitiira IlrOpieile I. 

IDct .li , A. Ruiusten., ID- [iid SitLIOUetI F. 19'87. TleeIiiolmhiiI InnovlXatjions ill 
Latin Am\ii'ie.' .\t.rieuliuic. Inroi i Iaper-Series No. .4.Sain .Ose. Costa Rica: IICA 
IIIter--AIIICerie'XI 1list6t1itC 10r ( nIpeiFiioii Oil Agiuitil. 

IN( 19~81K-1)87. RtiOMe 'iarbuk . Wo. 24)3Mi RonuIC: FA( (hIILan Ag-iCIIcutUre 
()rgani/aion il ilt Uinitetd Naitionls). 
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Session IV
 
Summary
 

Mobilizing and Sustaining Support for Agricultural 
Research 

introduction 

Several plpCrs introduced the 0lupiC (111uthili/ilgi and stLstaining SUJIp)Irt. I'ollox'cd by 
plenary discussion. Startig lrom tihe most n tacrolevel. t lt Ilt vitll tile 
(m\e.ralvI l +supp-Irt l r Il pport fro'ill lldonI to NARS an d \1 Ito CrI,se sII ( nIeC I'sotuCes. 
Tliles were llh (xd Iw, cl i Illtrate(I att nIi tot It, issue M',l staina h iiiv (I African 
illStittllf(lllS.1it. InetI Imr C00ldirlahti(ll (101donr inpu W Ia)\ ll th a &(.oraee l 
rteprt>,sllt~itiv .' ti 'LeIch relatillns and hetweell+t(ana n;tional I lader. illprol\ Cti t(ilon( 

N\ S and inrrnational centers. anrd tire role aid Contrii'rltilrl of the priitt sector. 

Pletiaryx iPres-.:ilhnll 

Global database./br NA RS 

Te firs',t plenar' preselntation hy lPardiyCirtllt (ot11(,,in fclrnatiit1ol global trend.s 
ill hlnllrall and finanial leol.Iureee NARS dating back to It)6tt. It bertgan't: ll'nllinltt, tI 
\Withla di -Ltls5shil I )rO ~tltli it\ ti'rldtS ill diff'rClil t'tgitlrS. \Witil te CXCt:Ii()II of 
Stlfh-Sallallal :\It iL'a. all rc2iOnls (11tile %\Wrkl ',110\\ ;lR C ,ta , ill boh hlnd and lahor 
I})O IU'lIk, it V. 

lt1ir ,c, Nortl :\lretca, arnd .\ustr;lia Collirlt eloIh lCell.lloe lii d-il'li\si e il 
their production while raising lalhlr rlF( ducti\ iyt. Ila lh,l is hiconlint ilndmTIoL're 
illtrl1Si\., aid \ hile sht(1\ inC 0univ m11raintal in 'le;r,, fll a ligih (lUtp l I r unit (If' 
lrd, it has ",aised oUtput pei unit of lbo siuriliv. Asia aid ir PIcitic 'Il0oW small 

inlet'ases ill labor intehnsitv hut still ltmape tilnugh inrcasin., .'itlds to 'aise: (trtl t 
peritlit (tf labor. West Asia. North Afriecr. aind l.atinr America me raisin hoth iland 
an(i labOlr pYlOciherisity x\itillt lil',le llanIes ill their prtliol (If rodut-lnCt 

.f..tors. The l+tstlIl Case "sas U: lca, \\hilh is sing less ltlad prI person and showing 
dCliilirrg OUttL Ut pt.r tlit (If lablhr. 

Tlhe parper clearly sluv,ed te gr(Iihg slhlre f dtivelIhlng cuntry NA RS ini tile total 
l-estrrCts Ctlitllitted to ',-irriCtiturrrl researh. ()ver tile i)eril Ipt )19It,9H5. devloping 
countries incretased their share (If scientists from approximratelv 21% to 45( of the 
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t~a.~ inclc,NL ill tile "hIiFl ( sc."iIltis;t", h1\\C\C!' "vas not nitlclicc h)\, their Share 
PI total ttillIdi!wC. \\ hi~h P me Nrom :.vy to jt LlIII 35'o ile thLtotl. lDUilI. this 
jperold. the "hLIMihel I NIt inI lZS~WI*iCI lltt I; ti III, exp)olel I ijI Ihv f~ilte Iniber~ 
ofl S"Cilti~t' ill IhL\ lilped kC(Il leN i 1 Ilill\c oo\\ iilli2 I'lliN ill;I'le it ca.Ijcr to raise
 
tihllIllelIl r 
 ll IN 'cL NCi~lll',j ill 1:1 C l COped clIJIlllicN. 

cL I'll'.!INio ol)1 p1Ilijiclli~w' l);\\ IT ih (it iicsIurc (I vdhat .1 dohlkil htils ill ecich 
012211i I Lh(I L\' k 1111 iii) I Ill \ . 1\ i I~ a It I \Ci t I:,-" I Il I niIIii. L'yf ia it I llilI l iI"\c. 
hut the i l.io\il rclIiIll2 iN ;11i12Iehlindlbi\ilIN tll;iI It LILelollyed 

ill t "ClL C ll. \I 11 i aI I \ I IiiiL ci NI til cL' i )llml;I LI'ill j1LN ~ l" 

iL12i~lI~I liNC11Ill;I~aiNI' 111 I tloit Nu-~Ii A()iici N)Arl1 te o rstl() 0\ i '.') 

J)lciiua P)W oIlkr('f'rl slio~h)ri1C1Cil n 

;IlL ;I ll'-i IL i1ifik1 oll 11 lNil~LLI lllll INllL tLpc I~h lI ai11l. Il ltLshorL 

Noilicloll I > N\ " S ILI t() (kul) a II\ ; III ItWIlhtlLi W! H III I I I i II L H:"' i1 itihsItI 

IL'.IlIN 'IILl Ni~hil1Iliii I likil I I~IlII II IIiI~.ILI I IN III cJl Ii ;III I thllil', 

lLNuIIhihu..I IL L Ll~ L\h~liwIlI 1)11cl\112 c 1iillmuiLLtL II(L1tOl IL~iil 

tillIlki llliiill ( "H [W II'h lhl Il Iiiitihi t C Lll L~hitlltkin fi VOlIIof* 
IU llI I llhl i h t c I pcIIil ;tlhk .CLIll(-he L*lli'61CLlhll'i II 'otlihl ICuoteICV tallc s i 

ilil :1h21m) 



groups that could he considered beneficiaries of the research results. The overall 
conclusion was that while developing countries recognize the \:altie of research, they 
are constrained by l'iscal weakness and the magnitude of the tasks. Nevertheless, 
political v,ill could lead to increased research Sul))ort. :1-or countries at tile lower 
inomC lCvcs, donor sui)port was requlireld to hell) thCM 'OvCr tile hump" f'o. a 
sitnation inl which a.lil'Jtir is the principal source o1 finance: to one in which other 
sectors (olntrl'but to ublic .x ii.littc in stul))t o(f agl'ic tllllC. 

Sistainabilitvo',,lrican researchinstitultions 

Ficher's paper put the issue of sustaiinablitv in an African context. Any strategy for 
sustainable institutions ill Africa must be derived 'rom a better understanding of the 
African context. 'l'hi is characterized I, the small sizc of Atrican countries and their 
poverty. In such a conlcxt., tlie priiar strl'tcgyv would have to be intclligcnt and 
svstcn I clc ) \ inc.i. 


I.lichi.r reviccd rscCarch in the colonial period, and the advantages of a sutbregiol,1 
approach. Signilicant brcakthroughs weore achiC\Cd in Cxp)rt coIs such as oil pal 1i 
and llaizc hy small, well-octsed teams. 'lhe spillox cr was lam,, through organizer, 
transters at the soitgbiomal Ilevel. but Ilso turned out to be muchl ( idcr. I IClemphasized 
the value ifceitain NARS takin u on a Iclhnolhev-ecnerating role, while others 
become intelli-cit borro,,\ rs (tcchniihog\ aters). Hlithis pe'rspective, largc-scale 
doir-fiaI ed suppo)rt to NA RS ia' bC p)stp)ning thC need IoIr individtual NA;RS to 
rationalizc rescarch otn a regional basis in cach o1' the livc major iegions. Thecresnlt is 
an incrcamsing tlepandincv on donors and international centers, a f"aitu.re to dcvelop tIle 

potential tclinohgv gnClcators. and inl high-plotcnltial count ries inadequate atcntion 
to the cmle)Icncntarit\ hcl\ccii higher c(ICatiotn and aericiltutral rcscarch. 

Rationalization /'dolor support 

Schurig detailed the donor coordination efforts withiin the Special Program on African 
Agricultural RCscarch (,SP\AR )..Jsine the donor coordination gri')up for Tanzania as 

an example. lie dcion.,tratcd that SPAAR donors have a clear pirceptiitn ol tIhe need 
for coordinated action, aind a \villingness to act bascd o)n clear natioinal prioritics. The 
group was strategic planning process, and bilaterally supportWilling tio 11nd a 
individtal c(pllln)llClts )fthe plan. In short, moiieV was l(.t the principal bottleneck to 
inmproVCLI r-ccarch StIl+)l )r. 

MIutri presenited the Case of Kenva sccn 1y a N A RS leader. [lie nced for a clear 
national strategy "(owvned'" 1v the country is tkh_basis fIOr coordinated donor support. 
I IC ctiihrnlcd that the aggregate level of support to the NARS was not always the 
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bottleneck, but the support too often reached only small parts of the system, and
 
redirected national resources 
from the main priorities into peripheral, low-priority 
research. 

NAJRS linkages 

S~rc, drawing un the experience of Senlegal. widened the discussion to deal with 
relations between a national agricultural research institute and the international 
centers. The SCnegalesC Agricultural Research Institute (ISRA) was the prototype

iatioMIal systcnI created out ofl'scli-autottntonIus commtodity institutes dating troi the 
colonial era. largc-scalc thlor support, building On t1C privileged relationships that 
the original Flrench intitutcN, brought into ISRA, and gro\\ inc relations With
 
international cCnlrs, pro\ ide the backgrould for the dvclopmcnt Ofka nationlll
 
systCm. A palie\ ofcI'trticular rclttioM,,hlip', demonstrated diat national priorities
 
could be niainctiued if attcntion iven Ito 
 uilg a partnership ofIequals. 

Private-sector research in agriciluire 

The final plcnary prscntatio dealt with the role of the pri\ at sector ill Latin 
America. Trigo Puit the issuc in tihe cotxt tof tcchniCil change which has altered the
rclationship beiwecn lublic and pri\ ate research institutions. As agricultutr-l 
dcx ehophct bcamc increasingly sciencc-bascd, the technhologics can increasingly be 
p)roduccd and ppropriat d by pdrivate firms ( cehani:,I and dhclmical tcchnologics,
h\ybrid sccd, and bitechnology). 

Fihe grO1win g role of t,, l-i \ ate ector ii grileltur tl research was discussed in terms of 
.xclh a', teristiCs an d Iheirim plicaiiIs: 

* the increasing priatti/ation otl knowlede: 

Stie role of t ransntiomtlI corporations with origins outside of the agricultural sector: 

the nCed to place itgricu Itoral rescalich wit hi n a clear scie nee acid technology policy; 

t1me crisis (I thme public sector in general and the low image ol +public-sector research at 
a time xvhcll the private sector appears to present all alternativc: 

* the role and response )IfIA R(s in tlhe face tf these changes: 

* the potential of tlie private sector to coitributc to tle funding and execution of 
agricultural research. 
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Group Discussions and Recommendations 

Global outlook on the status of NARS 

The conclusions that enlCigCd from the database presentation were: 

* NARS are making good progress in terms of numbers of agricultural scientists, but 
not doing as v\cll with increased funding. 

* Support levels arc still not close to real needs and tie balance between personnel and 
operating expenses is morc skcwCd. 

* Some NARS 'arcdoing better than otlhers. On a regional basis, the African NARS 
necd tie most assist anie. 

One working group clcctcd to see how the informltilion baisC which is being developed 
by ISNAR could be Imade i111C useful to NARS, goIvernlmentl1S, and the inllrnalional 
comunitynil. The workinlg grolpl coulrC01t'agcd ISNAR to continue the project and 
proposed hItoCxpalld the dailabase oil NA RS indicators to incldeiscarch outputs and 
impacts. To accoinshli this, NARS should be mote activelV involved in data collection 
and INalysis. The g-1rouip ilged ISNAR to convene a workshop to develop additional 
iclcvant NARS inlicators and to sdl~kulardi/c metlhodo0logics. 

Mobilizing donestic supporl,,orNA RS 

The lced Iodc\clop and nurture dolncstic political will and commitment to 
agriculural research was evidCnt to all participants in the workshop. This recognition 
is rcflcctcd !tIthc de-finition proposed Fi delcer of a sustainable NARS: ". .. one ill 
which political support is nibilioid to p10[Iidc adecquaC doiCstic financing of all core 
salaries and operating cxpcnscs of Inational scientists.'" 

One thing that canlc out clearly in the plcnary and \working gr'olp discussioins was that 
political will and colllitmClt toIagriculural research in most NARS is past the 
awa1en[ess stage. As I llioti and lParde noted in the paper on (letermilntils of sipport, 
"...the (lcvclopiigcounIitries could be scen illthir pat fslrternsofsipport to recognize the 
VAlC of resarch but lihv areC collstrailed bv fiscal weaknesses and the inagllitude of 
tasks before tlhen." 

The ISNAR database prwidcd cclCisivc eviderince thit t lIe rC is a lot of political 
c(Ilillltmrt to rccruil scientists. They ha\'C been increasiting exponentially illthe 
NA RS (liiilg the last two decades, but the supporting budgets for maintenance and 
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other opIit ing e+xpnIses have not kp t pac. I low\vcr. politica l conmmitn Ct to
 
scic'ititic lnlipower has niot b 
en total. Frnm the discussiois on hum ICSOnLIICCs. it 
wa, ,.vident that fhe ptrVernmenl commitment to numers has[not been translated into 
beIttCr coldiItions O'lf J scieItists,. ,Snchas,hi her Sitlaries, more1C SCelIc tenure,s i!.foIir 

better ecouttit iro,and ()olher perquisites. 

It was oh\ iou to the \ ,(rkill grottps that the domestic effort to obtain hi her, more

stblekand hm'
nr-ter ni supptt r agricultui research ultimately revolves irOLuld
the crdihility ol the NA I(S to their (lonsitC clients and stakeholders. In discussions,
the parrctiipant ,, stWrc-,red tiU lowing mchanisms and stratecies to gain st'oIuer 
doimesitic suppi ut: 

crsle itatiarch pl inl tihe contest ofte rnational str.tettis 
f0ur scietlic and Ie',,toi1\ mud,fIor I.- l de\ eloptir it. his \ i assure 
Political leaders (arnd e\tei;tl t,11r(11as %CHi)that rcearclt is it. tIe mainstrean of 
national dxloiC\ 0fforts,Cer1It1 

.Stablislh i 'ielIilr s(tll t tim ltitV ill rllox diabtiu hetNAI the research
 
CotliiIIx and.,id0 elk)pIrll
,,,( p:ndtir,, itd loliCI l' i h is \xxill ensurc t ie, s. T 

rvan(e oIreearch ),,ICx elopHlnirilt objCetixCs arind. C rseix , eInable research tur -

colt lill tI)tite po to2natitall, itdlpo, cessl de rii+ policies arhd strateic,,. 

*strelc i eall W cilr;rrree 

elfhci(2mie' , Ill p)AvtieUllrtsrcr link,!'csxwith producers to align research mlore
 

rarrerer toA irrstituttiotral efleetivencss and 

chIselx' With pndneerKV ree'ds iild flreilitatC teeClliioloiev tr-ansfe'r. 

*stri-cigotlcri pubflic inoim-atiori and commriurricaliot activities inl NARS to hreig~hten
thle ;Mxxiteitss Of po(litical leaders. dICCisiorr mtakers. and thle general public to tile 
Curiitrihiltirurs of resrrl Iis Could iilintde cx poSt and eX ante studies Onl tile rates 

()Ie wrig group six' a riced for Scientists to organiz.e arid Speanrhead atlobby for 
arienilt trial resear'1h 

Anoluther p tical matter which attracted tile atteunti n of twfo wuirking n'roups was 
alternative Inridirie rrC+hilis ns. The participants exchanged expeIenuIces with 

,
sclhmlels stl;I , esss. Calmairked taxes frotr imports d exports, contract research 
\with thie sCIo , aid sales ofI rx ices. The possihilities for Similar mchanistirs 
to mgtlarluetl t re li or core bndeets too ileLYitnnral reserch nCd to be explorCd
further at the idixiduatl NA R(5 l\cl. 
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Rationalizing donor supportfor NA RS 

While -icher injected a note of caution against donor support that creatcs NARS that 
arC way bevo'd tile caacity of c lntrics to sustain il, long run, IhCrC was n doubt 
that developing countrv NA RS will need continning SulpiOrt from the intcrn,-!ionil 
commillitv. lIlliott and IPardev contributed the following obscrvation: 

"Partictlarlk ' for countries at the lo\cr incomc levels, donol0er sLppor1t is requtirCd to help 
them over the hump lto tlhe point \ here.. rising fiscal citlpcitV WvOuld a1llow\ them to 
Sustain allincreased leve.l of support to eSea-ch fr mlldlmeticSI soLurces." "hus the 
dliscu sions evolk ed around 11(1\\ donor10 sl r tcanb me cmILrC eiLfctive in 
stremnotlh in RS..,\ 

A coInlllionI, seriOt., prlhoble lime,,there is :ais that att conflict hctwccn national 
intCCsts an1d donor101 initiativcs. he recent Cepermiicccs in Kcenva and 'l'an iaare 
encourOiwing hcCausC the donors arc fully aware of the problem and are willing to try 
ilimovati\c approalchels to coordinate and intcgratc their efforts at the national level. 

It a that donolr stl) poi I, tionalccOliiiCi [ntelnliallY avatilablc il Support (lclearm 
stratecgi.2'. I ho\\C\cr ,'Lchsupportl nceds to be linked to a dlllliltttd national 

Conmlitment to rcsearclh. \', i wto\uld itilier sblstiltulc tor;lom ilh assuranccs that 
natitonal cfort lnor create long-tern dependece 

:\Clv\orien the starting poliit. il schulrigWs \' is a "'wcll-drafted, logical,aLIccd th.at oltd. 

:tit'd1realistic pil: tnt :I.trict l itil which lildotnors can tailor theirIIor liaitIt IIl rsearchIl ito 

responscs lto the needs IIthe cnit t'cci\'ctlItI\ aIs Iw the IatioIals. The htirden clearly 
fIll oin NAS le itartielitc tle atgricutllural resCarch miceds of the countlry,Icicrshilp 
cOtisistelit \\ith itimloal ohjcti\ cs. 

At the sameL tine s"ome ConICer'I as& Icr1sscd ocl precipitatc ,wvithdrawal of tdollor 
suport) 1he sufftlIiciCtId omCstic suplo h ben mobili d to sustain current 
efforts. ()\' llu,vthis must also be sell ilthe lilt o1 donior conicetri ovet long-terml 
depetndcicc. 

lhe goltup disculssiols did ntlrcact dilctly to I:iclicr's critique dotior supportit' 

stratecgv to agrictltural (]Cvcloplcill institutiots inAfrica. I lowever the two vorking 
igtoups \o, iorC time discussing African rescat :11needs apparently sharedhiih sp)Cnt 
mllan of his plemises. 

In a cecneral colsitcration of problems in mohili/ing domestic and d,)orsupport f-), 
\fricam NAR.S, the working groups highlighted these ptibllcn arcas: 
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• unstable political and cconomic elnviltmlllits: 

• cotnparativelv hair dcln. d tIpon rIesecIh because of the cmpi,,1v o ,'lrican
elnvilolnllents. bo(th lhysical and sociaI, and tlhe relative lack oI relevant in1rtlfrnlation 
aId appropriatCtcchllitl) iC,, 

* early' stac of dC, c:tloplrcnt ()I .\Ifrican NA RS. w\hich i,, often asociatcd with small
si/c and lack ofIcitical mas,, lack ( )i*hl> tralude 1,manpowe\ur. mrc pronouncetl
depcndcncc (on c\pat iatc, atnd donor0 tldinI. and \\ cak research managcllent. 

NA RS linkages with other NA RS and 1A. Cs 

The iiccd and opprt iliItIcs i, no iboi.) itolcoIllmo amniuut N\ RS theinscIsl rce<.Ci Cd
the attention ot t(Ao xx\w kigll,-, ii l) Ilictl uiiold;uitirc, o(dctio pcratiol \sCre

discus cd such l-
u. as ( ktIoik2. COInllI ll2 kII I)II tort ,. c- r iti c poelIraml",Il[I,,.
icgle il;il Celitl". c\,liil2, ".i 'li IIc cristiilicl. tII.l C\ciI;iiiCe t ifi Illtll i l. \W hat
 
ap IIar Ito he iCt.'dt d I,, IIIc Ldotiiuilllkit il 
 ,I' 1to C\tliRc 


l N RSI I.";NW , 1 I/d' (dioiqtIn. ( 1 ,)IL Ii~ l dM I
 

d llad \pcr,_ l'+ces,, tiI,.e 

11.\ ,I Il. 

h1W,ecilic isues 0 N .\ RS. l\ R,( Ihii k x,I ic,, I ci aisewd i cludcd dc.+x [Iltltonl tl

SOIIlC Iiltiit i hi,,I I 1 l.\l~t
\ N \lRS. the 'L)Iij11t1i oIwI l ()I* I.\ l ( ';1tI\ itiu , \\ it 1i11 the 
Ct)tllllr\. tlldiih ' i Iti( the N \R S iII ctIt-'dti t )Cn.sl;iollsI IC ,uPeil&ldI. lo
aIddr tI s, iss,ueC w Ilie sitiIic iii N-\IA . it \i,cn iIc(Iie(l nccc,.,si-\ thaItNARS i ICIsiii \ ,' li[u1i (l1 111Ctii IluIl IcI -Hi, iII the u, l itnihsip,,+ TheL.\,( ' nilst i,+ciiii/1 tilhs, h III. \ \Rl, nlluI ulp!tItdc theirclih ahilitv tn l)Ciftnill 
fhis" I c cI Cllc, l 

Private-,Xectorrexearch in agricvIture 

The xccllcuit ti c h\(), x Ii cn inlix idc.d tlhl, hack rtiiUii(lto tle ,rioup discussiolns:
 

T[he ilCiCasilig I rticipI)ti)In )IlIh i itc sct.r in d-".ctllural res.arch is 
a 
phelnol.l tlH It ticnipuni,, te iuolill,'aiori process.
 

From a p.tx 'i ( c" ,. ixxliI Mi hp
L .,ctI i Cll', lp ;I additional so lrce of
 
r'+.OIIIfC Ls i i 11;2- I cc i i .
i 
 C ,.LHiii, i itH Ii ilitelisi t\ pu ,pt c. andile,ibjhitx ' it); icitulti L;i. ,. h ihm.sc;irh ii iilitiitiii, I\ lnt xxIiys [prlx,idt.
 

()ti tle Iici1 thM",. tii tnii till ",t
u i sini t1[i'Cs t IilhIItIHtl uti t.clliolicwMid s atIe 
being icre..;I,,i l \ iIdrx\kiu frtwiiu the pullic thu ',iini. \xxhcih limits access blw
 
dCvClpirI cotrAC* It kiioletdgec tha has pI iushieen free.
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" BCcause of these hasic Changes, governme.nts need to review existing policies antd 
instit utional airaiigenls. 

" NAIRS must rcspond pI sitivelv and adjust accordingly to the emerTing trend of 
private research. 

The workitng gtmrups ur ed a policy of "optenness and cautitn" in dealing with 
privatc-sect r in\nlxeint in- technology gencrationI.ihe cautioln is directed at t\,'o 

levels. First. the inlIucnce of, transnational corporations oil the aricultural sector miay 
tend t CXpanld furtherI e'n the 'N( 'sCxisting contol over chemicals, pesticides, 
nachinerv. and other nilodert input,. "h1 control of the 'TN( ', over seetds and the 
potcntial ne\\ applications Of biOtcciolon+g V could Ipssibly gi\C these fo0reign11 

ilsttutiol',an inrdl i;ite amunt 1t' influence o thI- grh IhI and direction o)f a 

is the dCIc-tion Iid Ia[IncI ries, Of 

tclutoloical chane., within the Country, silnce tile lri\at: sctor is not normialv 

expected Ito kk after the needs of the traditional sector. lit both cases, the issue is Ilow 
the coutr can cm 

cotmir"s agricultur ( )f simil'ar concern lc 

Contilnue to exercise social cotroIt0l O\ 'r tdirction lld bILtalance Of 
teehn dieical cham-ng. 

III the 11c\% irititutiot tl "ri i t.nts that C.cd 1t be .ol\d to ticotuIIIldaIt the 
iicre;,,silg lmi ticip ttilll (f the IIti\ stctor. Trig) piro tld that all ;ppropiiite 
di\ isihn ( Labolr might be fl il t, Ithel)lic-(':cttot illstittitnh , to+ " tiC, lpriilarily on the 
gciltrItio and transfe ofl+_lchnologies t., ial an:d tho~se alreas wvhereI l te lthe t l-l+'irni se..clto 

either the ,i,, od tlhe market,, o tthe nature of the tcchnologic" offer no R & I) 
Cwtl'-rct\ cTr iililc..lhe pria em'sctort o11the otlilr hMId "shotuld be 
CI CulI.;Ie CLI I() undertAke li Icd\ CoII t fl Cithlotliud Icichiilo'gi" vie I the 

' 
1) ['()1)1 iC+ll1II 'It It.. I","tI ILW . CI*\ .*'IC [Ill il 

lli', bu1); d di , i\i,i n i lIl ,I (I(lblorM. sit ',esse dI , tt imply thi i the p hlic sector 
sht1tlhi not Contif. u \xorking onit ltlac or ,tlacgic r'eearlh oriented to create 
tcltIIwhgic"I politntitl or er1\C ;1, ,. ll -,m is toto aIsllslilltn lni lVel of 
tcchmtIii dogcal i ndcpcn_.tdciiceu at the nationa',l lcx l. 

Sc\ c;il llt.tlod, tI ctpt;itiln xxith the lri aic ector \\ere discusse,. such as joint 
aIppoitmetst or1,cC MIlicits,. ctrllct "esealch, collaborative resarch, and sharing 
expelimli-,t statiis And la;bora-tortiCs. ( )ne maoking proup stressed the princile that 
w hatt c' insltitutional arranectint, are established, the com!ponents of the national 
Ie',ci s,tCll ,hould operUate such that thc "coelllitive strultturc " in resCarch is 

~rt.-,er3l. 

317 



General observations 

III addiiion to specitic obscrvatlios associated with each of the discrete topics il tlieagenda, a fC\ general I1111 very pertinent observations emerged in the discnssijos. 

While soMc global a.lId relin(al characterjizations are mcaningfutl, tle uniqueness of
the ldi', idual NARS needs to bc taken iltto ICCOtInt It CvCr, turn. The concltUsions
 

lcl ghng ill the discussions have1c to be validated anCod
conl'med at tile sUtbre.iuoal *iind 

hIc stahilit'N of IMtllMal SI rttiCtr.+S, is ilMIThnt lIr'aithieving impact. Stggestions for
iiplovilt_nltllt tic ttelil IraH .lt cd ilito clh g'e, il strtuctlre. Structural roCrganHizatoll
prCCnt .danger,., thait arc otltcn poorly tlndcISlod 1, their atvt\Cates. They' can disrupt
rclationShlip) Mi'h alcc'hihcginniing tom arld actuallIie luittt htold back progrcss when 
iIImpZOU ;' 1ci nlc,'lli.IS and pro edtlrcs:, i11a\ achlieve ethe sat ticif t. 

FlI LltIetC,, i l ,Supll+andu atli tl)I 'agricultural,ciCniits \\,as rcpeattC dlv bIrMt 1ht out
In all thIfi eIIions tIeic rk,,htop. lhe sustailnabhilitv ot'N \RSI as m stittLtioIs will 
dcpClki) asI\cll on their access ;ta continttlos supply ofl hel'lv trained nationals for

syscii epalsim antIntpc1icmpi litci.h alle'ils ft 
 tlaindstie wiitillitlit donor 
,uppurl I'm a', rictiial e itulitl ha\c a iai iitalpoaic i slc'h r trtilling dinensiotin. 

Ill theilcmtliun ICrt. the dcclopCd cuiltr tlii, crSitics and tilei .\ R( "s imia\' le aiskcd 
to 1 hilce.do bultlilliatlCh ai 11'CtCrpart of tile c aicit fr tailillillg NhoLuld CSide in the 
dch\t pilig ctitiris., thensClC,s. Ill addtion to supportr ftu itiliittual lnationll Cfforts,
there. is aICasc l lll'rnittiomlial Suppot-i lu legilonal acadellic instoitin Ill eet tie 
uCld of the Smallei counllies. 

l-iliatl'' the N.\RS misut coitinuillvk eol\c with the changing cnvirtoniclint. lhcy Iluist
tolli/c the trends iu tle ell\ iltInltlii anti aldapt to thel or influenceithem. "Iihe 

NA RS iced good nanai.l-eenori tol Ctoldd present businsslirlell ceffectively
aini lIIrC eficicntly btt akoto tratCgi~Clly po(sit'On thCIi tot thC ItUrC. Ifagriculti-al
rI'es,'archcrs are not looking ahliadatdlmgaging in the policy dimhlgut about what the 
fnture will he. w\c will always he acting after the event. 
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In this chapter I address the task that renains otdesigning and implementing the global
agricultural research system that will nced to hc in place by. at the very latest, the first 
dccale of the 21st century. I will give particular attention to the special problenis of the 
smaller cotntries in the emerging olobal svsteli. 

The International Agricultural Research System 

It is uefti'ltl to Clllind ourseixeSC of what has bCCn accomplished over the last several
 
dcades. The architects of li 
 post-WIld W ar II seO of global iiIStulions include~d
 
meetinlg wIorld 1(1 needs and rCCh(eingIrural povclty as essentIial to their visionI ol a
 
world CenIlltlilv ill which all )eopic could bc assLrCd Of fccdom from w'alt alld
 
insCcuritv. Thev sought lo atchicvc this ision[ the clcation of a set 
 of global
bIutreautclacis the LJnitcd Nations (I IN) speciali/ed agenmcics. The establishment of 
the Food and Agicultutrc ( )rganiiatioll ofIthe UlnitCd Nations (FAO) was the initial 
ill. itltiolial rcspon[se to this COncern (1lambridge. 195 ). 

FOral 

titil the latt lt letrl' 1()6i that a.coml)iatiol of
 

In spite of limited effs 1W the :A() and ex vcgional organizations, it was not 

* concern ahotl InctileLtg ol]d food iceds. 

* experience iiladvancing tecllnology in food grainllproduction in the tropics. 

aI tIore alcdequatc analysis of the role of advanices il agricultural technology in the 
development pmr(ccss 

converged to provide the imllpetlus for a maior effort hy Several bilateral and 
1htltilateral assistance agCciCS and ntiolail govcrnments to build the research 

capacity needed to sustain agricultlral production I the poor countries of the tropics. 

321
 



Organization and impact 

One of"the most remit kadle InstiltitionalI iItflovatiois oI the Is(two ecades was tilc 
establishment of, atnwlcs tstem of 'nternti'oalgl' icnltnrail 'csCiLI'Ch inslittnlCS (RUttanl 
and Pra'. I9"7: C'h tptcr2. lale 2.1). The or.gmilziation o1"these Institutes drew oi two
 
historical tradiltwiot. ( )nic wals tile expcricnc of the great Colonial commodity research
 
inIstitLtCis tHat playCd sttteh
allimportant tt(lC in increasing the prodtIll of, it Inumllber
 
0II t i I CXLt)Oit C i1inltllthiti+.. TIltC is,Slitalntidl ho0dV0\'
d:.itI 
 of litCnttiR' in tile I'igliSh
 
I',miplagc (It the dC\chItIIcIIt '
l ritish Cholonial rescarch inltittes anti hlotltic
 
gartens (NIasc Ifi+l. I 972: 1irwk\\ ;iv.1979). elucis HO comlparal hit:lol-,
of French 
coI()liial arhi i"i - l . ,tatinh sll l 

[:raullCe. (" I11 inh thl thue c0iuiu;uill adLt ipot-colonlill peCu-iol Io1ilmde illlol'laill
 

1i, t()ti I il t 


btllute that reCsarch clcelopCl nidt iiailnld by 

ctiilil tuus IMIIIIaih u . mItlt l()ft othe[- tiropical Cro psICRtp, inI W ct
 
A lt;t (I ic Iier. I 4 ).'t he I )itClI j eIIu Iiuti iIS t( IfeC illipro\v'enc nIt
IIrtaIt COH 'ii 

ofl Iice. siucaucaule. uuuto
aRiiuIIICIiof olier Ioi[pieael ct)'s,ii llthiuiuiuiei ;antLStrimin. ()ne

0l the L!eae 'I tnuopClIical lII:ailustitut[I'l I " tUruig the c (ltoaui:lpcIiol ,\
, aIs it Y u lcaIIbi 
Inthc tn Iu[lcl-ialj 'tltti. InI ,pite o rallier 'hiu t CiC(u histor.\ ,(ic l\'it, zlu;ul 

initiatetd iilpoutmtilt is',,t_
l ici ,i ( :tll , loo" (ic'lr Faistt 

us, +UAtUlrom . ald fuirt1.U alll
.\l'aica (li\ l~uuu/;uiii ). 

The secouuntl Iratitili \ s ti1he, e'\peuieuc'e (o tie Iocketfcllc l tIld;itio l iI NiCxico illd
 
the FIol intl RoekCICt ClcI ouithtiul iii thie Plhliippinc ,, (SI ;ikCnliun Ct i.. 1()7). The
e 

irt tout" iiutitnte', III(hueYN\tez 
\C\ IcthIpr-ill ct of the 011i11lfttorts ()I the privately
 

clnttt)\\ (I tlt antI Rt
, ckctlcll(i F uin ltit is. Fhc ,\',,lll i l \,,uittlet Ibyt
 
coil.orlitlll ()th l;ul anth Jliuliltm i l ,,,i-,h
tiltc ntuic_iu ; t littc;1' liC, t/I]l-i loulldid tiojas.

indh opclatcu.s uiotlcr the' um ,,sichit (ithe ('tulttlti,. C( l i
it Inturntionuial 
\..c'iic l l(, ,ui.. tlt -e h (( ( l.\R ). 

A liillipmu tallt i ilti iilhit- I ll- t.clCIii the ( IA.\Rs i,thit (ul ISt It.ch 
ilStit ulc is I'M CIAI.t hr MIii[Ltuidjici[thnt I [ hit an i o fhof tildrctors Mid taperl.itc, it',a l 
antlllllltls instiltiol. IS, SItltuattre CoaluuincS dCtuClllllilCL dlCcision making (with 
lespect lot "Cllilic urlorill ) with CentaalilCLI M tithuIICIs (Wi lb respect to 
tlditng. proizranli directionl. and tom tesign and strategy). 

Relations with developed countries' rc'earchinstitutions 

The initial \ cll oItIhw 'ic\N interniaitll nilisttli e \vcc chai",acteriied by ittendency to 
keep relhtiou hii"at arill' lewghilul\ e.c+llthe aistitotcs ,andthe tcvclopcd Countries' 
uiiiVCi'SitiaS 111( s ilitsit his hias changed over time.a +cMCh ,,tiuuns ,elauaship As the 

instittes have iduCltlietl prolmscr, in which lack o1 kunoledge inlatres such Is 
physiolo0gy, p'tliolocyIiud,M c i 1oppoi-tinc areas olxcttundauuueaultah hasSicC 
c0uist'liuined their ability teexpand yield Iuontiers,. they have taken steps to 
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institutionalize their relationships with develped co untries' research organizations. 

Examples include the relationship between the Centr Int.rnilcional (e Mijoramiento
Maiz y Trigo ((IIMNTj and seveal ('anadlan intitutions Ini work on triticale. The 
International Potato (enter (CIP) has uecd contract linkaecs %\ithinstitutiom, o)f
devchlod countrics I'mowork (in lundanenlal prohlenis related to its mlission moire 
extensively than anv o& the other international centers. At the time ofltheI77 
quinquennial review missiQn. ("IP)identifled 12' such Cotlll'acts w\ith deelped
countries ilititions ind even with thosC of les',',-dee loped otris. In a nIIlIhuber of 
Cases. (I", contra-ct, induced ;Idditioinl efftrt atnd epeudituritre i'll I'-relatCdl )Ir()h l Cuml (I. \ L t oll "lt 1 1 ll tlut ito lh y t i le l ()', UCTO+] , Co qll 1g " O~ 

There are clear daieers iln the grmm inig rClliton"lip, nllnig thle ilitelnational centers 
ind the centers tof fliid t;tl 'esecjrch ill the de elop:d( Ist'~ktletl t+ttlt I the les+s

devehlpd contlt., are Ito CtIhllsl a \,ialelt base fort self-sustained scieltific effot
 
leading to prot'i \ eLero\\ th in agriculitIrC. it is imorttt that they establish a
 
capacity t lork m tih 
 tndtnental pletihls thlt are of particular significance in 

S '!'leml imtpall 

I vidence regardini the productivit oI( tihe ilcrilatioj al s,s itll isfi'+ginlilt lrv and 
ilotwinpletc. vet there is little do4ubt thattihe rate (f retLrnI to lhe iiivCsttnnt in the 
syste ll has eCIIhilh eve:it in +o' IIpaIrIsoi"(t ,jilh n olLrdcti\ e d C hC\pCdtle 1 pr'C 
coultry ()( ') tationtal svstenIs ( Rtttan, i 2: 2-12-2-13). A,,, e h , the mid-ll 7tS. 
t2%idunce developed(d h\ RohetI ;u11nanld collh.'etue, at the I. rikeritv of the1 

Philippine, and the_ lntlu atioiiAl Ric 
 RCC 1rhiIn.,t itntC (IlI) indicatd that the 
suplh f rice ii aull de\ chlping mm'nUitries ',,si t I"p it wouldprosiiih.,l, 1lanEhi)hmr 
ha\ been had lhle sa.t ItW l i rc, ur'C,, beci dcvtcd to the prnlUCtioli ofI rice UlMsing
orly the \;artius that \\ rc avaihlbl lbeore thc njd-l'hf()s ( II' Aenwet al.. 1978). More 
recent stUdiC, h\ Naty ( lS-4. I '85) stl et that thlc , 1(iito Pakistan :latlU lrolnell the 
wheat tes.arch couducted by ('INI NI'tI \M\iuld hase been lllt IhatotCtmihii 1toCover 
the 0 t )f tihe elntire ("IMNI"I wheat pirgtim f'oiji iinceptiom to lKIMf(.Slatled 
alltlh.r \way, fo1)r" the sal. m(o.V ti'ia,,,IIlcould ha\C lrifihahly intuvestedamu)llt o I 
in a wheat research prg-larim of it', os\ ii comiparale ill Ca1pacily and Ct', flut entiretiu 

In 1%S3. the ('( il, cotunnissOOuel aill itllutdcut studyv ittip to asses , tlhe 
pMtLIuctiVitv and diStrihntional impacls oft lhe tc hliihloev developed at the ('(
centers and at coillahatill'- national ceunters. lue studv \\as directed hv .hock R. 

IAR 

Alndersoir ( 18)5). a dist inguished Australian ecollmit. and thbe study grp staIft 
was dras rt InIrt severa! social science discipliteCs fron bo4h developeCd and developing 
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re'sults htlis stlut.Countrie.s. THICL , t I 'CSlIIIIIIri],..d ill IRulthl a.ndj Prayl\ ( 108',7: C"hapteur 
2). 

in[ItL itI 'u ',h+Ic I'll l . c " ui l+ I;III 

I', ,luti, I t I C 1,111iI IuCY[)t iM il i I ItH tI+.C 'n 


I i,, p,irtIict(Il; Irk itI)Ip,()'lI-I 1I '0 -C IIl ' tiLlIillHill lI IC 

Clc I ,\ 'd- I,l',. I 'x m i
 
(0)l c al ioll. C\ idcno,' l he
u a+unl \" .n lul'ym pi+.im ml I,."-,t",I I ill lId 

."..c )uIH~ I~ ,-'L IdT[I I ()I IItmIhuW hiI I Cl ,ItIId\ tu >t I. I ) : ('I'h'Iplclr,-1Il (Io5 

",' ll t.'rfu] u i u ctm it i, ,,, 1lh tmi l im itc~ tid lh lA ,,)th ~ m itt ( l;Iin ;iIC'C'S. 
10> t1,_,,+,+'C11, IC Ill I he. hil"C..l l l i .tH Il U , l,,' \,\\c'~ll it,, (I],. ilIIL(. [llit lllill 

:turiut Itu cm: d lcc',c , OA R-\l~( l tL 101 1111 1111I 

pIIktl ccu t+' u ; h., l, ill ", '+ t'I l .I e I. '\th ' IM ;I i H ' '+ it 


l"tu ,, .I hi' ifli 'u uIC'r , tio~ll ,,iIIII l.,,'tS 
' l t '. ( nI>+i: 

.l Il ' IIIC ,..ll]_.1M I , til t l ( (m pl~.I ltio n ()tm\ -IlI. ltti,.. (I l( A.\). 

A'\, 111L, ,']+ . i-,tIlwt c,,x dc\ ulti()Id .' IIit"(1 1)( " 1i10tlJu;I '.x.'I .h , -,.H
 
imnllu m c., Ilk.+I(.Ilt 1\ .'o )[1111) iH~ill"-1111h I 1 \ R,( ' , ,I,. 
 l I. lhic ll ; till oll' 

,c ;tI i 1c,, 
(d It I I],,'[it t,.ti.- iutIN \ \, m~ h .' Ii )LIIJIl h )I th,.+ Iuil Il C,+ lh iit',t ittLtI ', 

k.it()\\ Ich_'d 1l)l 1(t k',:ill (I(hLI linc . ( Inc p ),,,.,iihIc 1t+t I,m(,)I thi+. li- t+' ,, k'-t il h ,.s 
1 Alc~ld;l,"hip+I(dc,.. . 

;ild d+'-c ic'll itIic :1(1(l lilt()[IIiilll~ t Ill.i , .uI~tlk c+ 1( Ilh,.it I(dc. ;I,+li dIIu t-,,C ', t~ l ,(\\,i 

I,'m +\m t' . ;tfld. HC \\ W 1i)1()2\.- II [Ili,.\, ,itL.' (.;t, If[d + '.t',' t- I III~ . u tlll h h e_ir 

h.' dhL,,hIc 1( oi llill~t, Wr-p,,kl . rt tl i~~ txi: WN 't IC II U +l'l.,ci t~. h .\ 

I 1:i I ," l mcu,It . t iI . II I I II :i,I t0 )11', d I.A I I.it,t(+,I I (,h Iuur h; l II ,IiI l C, 

h \'....\ u~ h~l1 ,Ihu~u,-,. . \' i ,1;11 ilhkl' -'.10 IkltuI ll lt I I ",u", (I' ilkilllU2I~I ,, 
I .llP (IIN 'k k) . Il'. I l ,l1 'fx1)(1h(l h1t) (1112 11[It IC11\~ I l,.'J telll h d (,I>..ll I luk. o 

c I.II . I\lt' Ic l r.11,+li m ll I (Iit()I LA,. lt , I, . t , IIC.. nI t' .' ,, k I IhtC ill'., ittUIC lo
 
lI.l.I hI :, I]I() 11iml, Ihtw U; I ll tIlt .0".u CI lll 
 iilt. 1 tu . ld 1 11l A-CH.'Mil . ild -( Hin llilll 

,._halml 'c', III lt'- ill )1(h),p 1 1i t', ,, ld . II; 1 lHW. '-.\ l',l lI ()I '-t C III l t.hI i, 1 gt -i IIIt'A I IL-
It II IIl ; I Ch.I~dL. I t I .I t. C .lIC mI~ iu ', ICCh'It /C .ICI IIC I.tII.' C,I~ti III i ,, II 

c.I :II . Ihc ttt:I ;t Iu r I t,cc ,II.\II.' i : II IIII~ : I th I I' c I I I Ii 11 .
 
I,.C IiIII,.CIi.,II IIC I,n \ Aui~.' ( )II t it c. ( IA.( Itnd [le,_
 

t +rI tl. lu 
~ C u u(I hO I .\ kI',mu 


( ( iI.-\ R ill 'i ,+t "'
u I til 1( Ir hcFi Ill~ l~ I t'I U I ;IIItL p'+Ii fiill'+ J1f',C\ L'I I'*II l"l I IC I 

k:LI"tcl (1("+ Il l t+ l i\ I ,%I tll I l l t l c tl A ; i I; hII. ic L;p ll i d a c l c *,I 

A,.\:, ?.'' )I(l l,+I+'t Iill o.'mi],d 11; c. ;Ili Hmpl ) nt I)tit til)'t ol it I tt t . ili:llly., woul lhe 
lit.e i+l,.'( )Fl+i l+il io 11Ht I01It 1t'.1 )( ' IC .'W LIIII to[H i + l~l il the.' ClIM illeI : 01 1ltic s\'4cIll 
ilin il+itth t a ,, I "i l c,u, d t itldill . II'the\d l h ianim uu 
iInicril;il ona iwit tlife,, .iI'-L iihic. it) ,,It- u ol hell t licit capI : 6 itl linkII lile national :+ystcnlls 
t10 ;1CM Irtl' ,I Iv+r iutllit .,'Lill(: [il:thio lil ,, +Stt. . Ih11 \ \,,vill ;It+,',ur thILirl ' n1 .OWtillued 
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viabil it v II they become viewed as being competitive wit h national research systems, 
they could fadc away into rIjediocrity. 

A COl linlluiug needfior internatllionlho s pISn IIo7 

\VIlICn the t tt intcaItiziai ICC" ,ingl cenit er, bI' cstalishd by the lord aId 
RoClOc flld li-iindaiili, initCem.-carl', anti ihii-l')i is. lhce \oas a geMneral piCtCCltill 
that o\,Cri period of ,,\ tral dLtathe.,, lith' lidatii, s ultf \\ ithdlIa\\ and transf rilte 

i an agcie it_ i I m ul I, a I oftI the Psi IL."tII tiIt theI lIti CtLI)tiic,. llh t\vo I~mIId:Itions 

rcslpoiihilit , liii ot\l -isilt and ..,U ltIt h's te, n 'st .dI. is llolcd Caifier . l, th 
( '( iI.\R and its incntlbv, in,,tittliio ,,. Yettc ,tl hearl, ,ctunnlm nt,, 11-oll) hoth ",tall
 
lllClh(b-r of 11lu M ,(dt~lho s anld the 1.1) ' Il~tl~tollJI rL-,t.'ar-Ch s\.,lClll 
 that at ,,-() til lCoill 

tI I (ittIi eI ICItp,iilii. I~ti theI1rIII,,,toimt II be-.(trI, I tNtheICII )I s that the 
r~ l ill it". ol lh , s+\stcltn icU l i th c [ 11Clltcrn i l~ll10iard hl lllt ( c icCi 

lRcstuicCs) \,ill C\cnlti1allk tl pl ,tisd t . 

,I tiil uchtti t l+, ,itil ll]sCalkm;i !titIlt s i l tlltt he \ it-; \i+, d i', a jcilaii tt 
lttal o uthe tl.-si cullu li. li",' I 


lil t il ti le ',itl '-.\,,fO ls ht ld he rcI ',udid a . It i, n i
 

c llpol f h t;he i1 'll ,,st h IIt i t Mean that ..vCere, 

j t it,pcAll ti ttidiflicult to 
i ltl , stlcull sth tt i l .'tiuic+ll di-Ctll uiitlillls, of pro il eil'i tllc.'i toiti i ',(lin a 

lil;il iita,n uItv tiu o, ilf t 1ic ill i llaitrill;i ,tit ._lll iisc h ll i ee trl in,' leas
 
IpCIt\iHI.l. Ii C IiL dill L loti til .ot l l ob11 t 'l
on th t relrc m hallIJlt

Cto llilflittHl,++In t~l tile Illtol,,.h' C 'd 1.1tl: o ', lral Lk-\ c'1op+lCllt O~f the:d hCl j 0 t 111:.,iitiLl WItll 

'ntIl l,.'i C(IIItll ill the s iu iuuilctjto utii t hd i tcI' . Int ii l t It iilsit seems
 
l \'Ii riIs tl-ic trt ch as
tihe n latit nil thtidt o ai lt itoll-,tl -ccLmutntl ill crlaCo 


'hiula la/il m .n t11d t,- nitiCd S ti.',, ,\II iiithi - ehiiitt id tal tiatl,Or
P~ro\ to o.', als.,' sUl~l,,rt ,k,ta l p lotl lciI C\I)Cliilllkllt ",latt+,lls,. 

A+ I illcOl/lill l. I'lt'l 

T[ho:IIIC III 11si ste IlqIt- I ;IIII Ih , aC-I to(II-a iOn ai iei()h_'r l , ile()I Iph.ICC. I nc" d 

mnaa iII na doo k, I seeill- o t H I eI( 'IIIth:rnzhI OI iIIa hI,,I C I cters
uuLlH HI uIIturla I research] 
1hal hknugrlnupyutirk the ('(i,\I, ww~n chI).I a!, o ,ec tile need I'wr reater,AR (l 

urce lll 
t0 inhibit tile t ofuuhlt~lagIictilturu ill tropical Cm ir lcnit,,. I t ,o,,curesapparent that thec lack ofl bais ,Ch+iClh." kIW+\\ ,Cd!_C rc r c tait itl',Coillsqt",illl 10 
t]hc dc\Cl iln of \,iathlc anld sustainale Icchillhio;ic" ill llll ia l Clea - t41.1Ctro pics. 

capacity for reeac orn', tll opftit. difficult iiun.tr proitblems Inhel Contntue 

Theli Csl',hlis+hlicnt oI the Interntion~al l:CIrtili/Cr-l)C\(2hl0IUnlCnt ('uIIt,.I at NIusCIC 
Shoals,.,.lal+ana. hinI74 w"m an+initial step in the decclpnimt oflanlinternational 
c a p a c ity for r es e a r ch o nll C' OlltCLd e ',\ hCl ) II II a,n d l l lln a t.l,41 ..ICl l s T hedl r ceu e nl t 
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Table 1. Some International Agricultural Research Activities Outside the CGIAR 

Budct 
Yearof No. ofPrimary initial IiS$ seniorCenter focus Location oper. (mill.) Year staff Programs 

iWii11 Insect Nairobi. Kenva 1971 4.77 19182 46 Crop borers,physiology 
livestock ticks.and ecology 
tsetse fix, 
plant resistance. 
medical vectors. 
insect patholog. 
pest nanagement 

AVRD Tropical Shanhua. Taiwan, 1972 3.60 1983 32 Tomatoes. 
vegetables China ('hinese cabbage 

sweet potatoes. 
50' icans. 
ilting heans 

IC[,,\[s. Living Manila, Philippines 1973 1.70 1983 14 Aquaculture,aquatic 
traditional resources 
fisheries. 

resource 
development 
and management, 
information 
services 

in-so,' Soybeans Urbana, Illinois, 1973 0.95 1983 8 Soybeans 
USA 



It Fertilizer Muscle Shoals. 1974 6.71 1982 61 Nitrogen research, 
Alabama. USA nitrient interaction. 

phosphate research. 
sulfur re,,," h. 

potassitU 7. :,earch, 
economics research, 
national piograns. 
tcchnical assistance. 

training 

:CRAF Agroforestry Nairobi. Kenya 1978 2.20 1983 18 Agroforestiv 
SC fl; 

agroforestrv 
technology. 
information. 
trainingo. 
collaborative 

w research 
II.-II Irrigation Kandy. Sri Lanka 1984 5.00 (When 1M1-12 Collaborative 

management opera- in -10. research. 
tional) 3-4 per training. 

Unit information 
clisscmi nation 

IBSRAM Soils Not fixed 1985 4.54 (When "- 101 1ICadquartcrs. 
opera- soil management 
tional) net\works 

INIBAP Banana and Not fixed - 1985 1.75 'Ini- Small Headquarters 

plantain tiailv) regional 
improvement nctw\orks 

SOURCE: Pcrsoial communication from Consultative Group on International Agricultural Research. World Bank.
 
Washington. )C. 1985.
 
NOTE: Activities currently using CGIAR meetings or in some other way related to CGIA R activities in 1 84 (totaling about
 
$30 million).
 



CSt.'abliSh nltn , iI ( ( PIAR dollors of1anltIntr1itioil 11l'Irrialtion ,mnc-IInsrintc (IIII if Sri lnka and an intrnatjnaMri1 1 BoarjId"(. Ior Soils Rcscarch and
Mal\la*,Cit (I IISR,\NI) in ThailanI r+]cscnlls tIlioc recent ilnitiative.. Itli'

estab llis nhIt life
a t Ii tt ;itit (I m.,.\ tR-+ 41,, .I.
a Il sinc -,str\ (IC )inNaitrobi ICIl1.IlCs I I'MOin11 CO 1n.'ln IVilt I hC Ct(+ I ot +I sca tl_,II ctI it rtie Ilny cs
oI t' ,CIo I llla.'lli;lc l ll Itili/atioll t)l st- i 1iLL

dtiC III. Il. ai es tlSi still the 
,inl tI iltm l++ll"i+ Itol Iti(liid ot)h rC1 ' . 

A.- ihCuiIIliI u i ts lv,,'cLlllidte il idil.a1)ro itllttiti sUlti t t ille d ' t oe(t.hv l-ilmie 
tIe I +i'iit\ to wk ofl S time ofl Ii pwIlini \\Iher l(ack o b)asic kno I Lm,.vl( acts isa

l ioC tllit tll t)+chlltlo,' . .t)leeli tt. W ithin the (;I\,,\sRSStCI . tlic Intcrnational
I . r;it ol Im RS+;tm.'h on \It1Ill;1 I ) isC,CS(II I.\ I))hot lau.,m lorcedi totdirc(t nIuch 

.
 
,+i I I(I its ies ;ii'h it) si lI M -,ti . lh tte-tc tiotml (Ll ((+'
illidI +h+ (I( 'IN:I illititlk' cslat li,. IC(I l 

C ntre Imrlnsc t lPii jooi ,
+d .hI's !'rIil \ t)k~ l'( ,1
uL~lll+' 
 ilk all 


ill",Illilt(I x s.ibsta titl iCs,;ill'h C-'j)a it..
x,ilh 


IlL 1 'iiitetl N;timl', l i tilsi il;tl I)e. lpmpiei t ( )trg ii,iti i (tNilD) ) IMiS ls'tiirOit
C\p(lohtalt dile', leadic Ito lhiestablish t )nl lanltt.riiatimal (ntrte It) (+(+clictic
l. l.c+'i 11 .lHi t t itohox . It is, l iti l,m. t'xx . Ilit it \ ill d t ictde uateAItei otit it ) the \\x()ik iii mtii('uleeiili hilk,, that ,,i e.,lilt)st l x ant fIlo ailim l ilndpltit 14)11'tli+l m il,'~ litFi,]Ic\ ch )i _ ,.c..Ill fItMItI(I'-'[IIC I. IhIt_:'srin I,+tCIA'l\Is +t NllI1h)I 
lL. Iml I L''LChIt t M\ LI-iliIL Ile i k tflkiiu \t\, d h ultit Iu"i"lICIIis Oft'i Ili[.\

illiltl(+I C;iiMiidh2 +iLmmt
l .'ihliLCm it+ttdiu +.ilsitil. IiiliIiiir' lma. ts tfA Itc;ifiiis lack putsa

s"Liutmis L isti;i ilt h e ;1)li t\ t
t I ili Lt iisiC SI I1l -1 MihittI ils\stIlllS 1t i(+l) +.t t hit..

itilMl+L\Itlis,_I\Ce las.ii l- )luuli (s\s,(tIelilscut uttlit_ -iuui, ctiii ii\\
ii Ill 1se. 

linatlx thitc e',SCurit+' 
 i ilt-- kmtmCuli, LiCt +Ci(+'etn lth li'C tddti Iitl c(hIp
.t+'ilt0i1i ,lelaIxahI tLIll (h)i.',iC IM the tMitrl of the ii\ lsitit(+dis+ C',that illi ibit

the xI+cthmtt t lihurt ltL'lsixe s\ sts (dfllSi lt
trici fr,llil-ititictimn. IlliillytV Caises.
 
the i ui IitIIlshlip IiS(+;i i(+
L'tI\k CC(ii antLI dixciupl llIi tpip Iars sbhe t\It) 10)1()tlIiC.
 
1ilt+isIh'if Itiut i( I; I rIt e
o lejttifel lIiih I i ;it+'('si'IIic[-()I I[liit Ihr")a1rasitictiisciI+sc til.I I il(iisi i+c( iSis+ i 'tllC(+(i I itC I.V It 1I lItI)jCItI t PU it CtMi, i1tdC 
ilit(ilSi%C '.\stcliis ct Cliltix;Ioci ( l)cso. it,. IN- 3: \V;lsh andi a'rren. 1979). 

It is nutI toot di ilt t cLICit ;1" e mt l itl least i ucimpil,im ip lc the'iecd im r'eater
inter ti tlciisnplp im'tfl I iC +il.iChcit)lr)hIiiis Ol I+s dC\lt('.CC opinlCnt an11ti 
llilzii (Tiil +CIt._it. iUt tI is (toiild rIhIC skCp+lticis lil ii t)iiniLl ;iCetII'cs abotlt Iltneetd tr iilteiilti I (itt ll+tims irt hrf a it ba;sic rese ir(+li ilistilitts illthue tItics. The 

thiCIn
+llt is fitjtluiltl\ IImi;d t t bach'l+, '.i._.ircI ,(dhie(C ill D iCi tSittItI.til
'p)articuiirl\ , it,.ill cmitltrics siili I-ralcc. tiic I litcj KincIc rii. mild ti Netherlands,

that llitvaitr;idlilim (,;tro)icl lidM SenI Iliat 
,I)ltip Ittipists tot tle peihllice(o t(hlili t 

rchi auth;arcC_,CI Caipacitv clode as 
t dis;c rspmisi-ilitics anid to lhudtiet 



xigC ncies. Part of my answer is t lat the experience ofI tle present IAR('s indicates 
that iltelCctualii to the solution of CCn scientifiC plemI<OhlCrs is enhancedCoMitllmt1 
wlen the scientists workhin on a problem are located in the environment in whieh tle 
probIcni exists. Basic research capacity in the tropics, will als Iiacilitate mir Cffcttive 
dialoee \\ith tIC bISiC 'arCi Conlllh ithu devChpCd co untries. 

(oisidcrable l ill also) havc he ,cn ht the appropria governiance for the\olih 
eCMie xtem A, n;atural rcmlree.C and bashic ien'eeC IIICCilir l p'InCIllI rIeerch 
(I A;\R tiln is al rad, apprtachin ,.rc strains i it, fin;nial and IanateriaI 
Ceal)aeiIy. lhiere is Ii I\ ai\C \\ic\\ IMning dI ili0l, o tie ((e I ,\ R S\ sel thait it \wilI be 

xIrCIt Ilv di lli'lIt tI pusii lti ldiig fI c'1YoreOr base ieraZii, at the ( (I IAR C tercs 
muCh ehyonId $2(0million (in l,85 1 .0). tl sulais tf the sam ttnors have fInded 
Ihe n IV,cen'ter that have I\CcIered outside Ihe ( ( IA R S\Steiii1. 

It w(oulI he a i,"ot resurc basic scienIce. instituts weres mistake i iII(-'\1naturalIand 
to C tltillle 1t I ad h of the . sI ,,.ite ths of thell( ( iIA Ro I basis. ( )ii I r l 

svStcIii is it', plaiiimii , ail Sitpu r, iot\rv rdc in weldingI the set of' lttIlliillt1iuS institults 
into an iial riiti ,, i I lie IAR and scretariat infrastructurerPese1arcIth t,,i. '( .\ [At 
cMld Ip_'rlt l th 5I,t .)CI, iSOr linitCliO s for a icI lar er-,hS\stlIl tIaII at pIre.sentI with 
onlV a IidS11,expanlsionl in stfll. N'\ e.rtleC ss. donor fltidin2 CoInsideralionIs lllilv 
make: it desirale to on IdCr the ,tS slh .. 1 I ,ew Ibody. perhaps a,iCIIIo0 upl r,.i ,tr ,,so 
ellitillaliat yeetln iiltrall iresour-c toh. \ itlii lhe nl itiral-resoi-celpfo C , 
hascd insitilt ., .sirabhle _Sl;iblii a gL4%at._ ,SystemforIt Ina\ also be to 1o.riaiiee 
a yliV asic rearch ilitittt, a consutltativC gitnIp, for i'ih0 ic',liie\%system od 

science,, lr tro ;iiicltii AS iiitCrin',itioiially StlI d bsic.research unitsri:al \. e er 
are est lislicd ill the trogpics. lllitt attentioii shouhl be iziven 1t the traii-i rolC. 
particularly advance._d trainingi at the It h. I). and it stdotoriil IC,els. than ,wasthe case 
\wli ii the pl-.'itll internatioiiail oiiityiistiltits \\ClrC established. 

A global sv.mwn 

l-inaIlly. I voMld ttIgie that ai clIrt shotuld be made to eisure that tIlie international 
Svstei i bcCoIIcsi I truly Ilobal system. The ne'w intenalational syste tlitllhs hen l'le'ctiivc 
ill buildi, communications hetween I.I)(" nitimial ' Seuirch vstems. lie linkages of' 
the international Centers , i! I W)( research institttiois arc however, gencrally filtered 
thro00h the bilateral deveLh1lpment Iassistance agcicics. l)irect linkages with the 
national research Systems ofI tie developed countries reniaii uiidrde\vClpd. [he 
linkages I)csbt\%. cu tlieilmatioiial research sysIIems of, the Couvntpedries ate evelllit 
less developed. It is li' iumrlessio, Imr CxampI, that there has not yet eCtIrgCd any 
instilutiotnal Culacity to0rationalit. or coordinate agricultural re sarch bete\'en'/ 
Fluropeian l-eonomnic ('tumilLtlfitV (I L(') or Organization 'm leonlic Cooperation 
and Development (n)( 'I)) milher ciuntrics. Tere is tmodest prngram ol" 
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I I*() -tIltjOI I 42.'CII lgc e Iet CCei II( I lt ( )I :CD CO U t liCS, h Lt t IleSC aciVitieS feli
 
to1 he IIIorcsv IIIhIic than [Ibtnive I FA( ), 1984), :\In 'e 
 have harehIv heiouni to buIlId
 
efIectic IIinkaiics hetI\ ccil cit Ie enit: i1IIICI.IhI SVStenIIl1 01' th1 (~Ic 0ped
-IIIcC I I 
ecliiltrles ()I tOw i,11l iterr i 4li s st i ;liI;21JIIltlt;I tiseaceh S\steils of the 

National R~ese~archi Systems 

Bv\ tIL c' ie190i I li\m ccl IlLc hIitcIAill411.1 ikileraltc~i aid ;wceiiics \\C[* IeC1)1yIi/jli
 
SCe~icllis 5110FC0114111i1125 ill 1t1c [(esults (11 11hcii 
 elImlt I) oiippohtt theC &Le'.CNCIOj71ntlt Ofl
 
limittlndl ;11-'l uiviI IeC'1.ICheis s(ills. \hc0st 11MItclI1\'i II1 
 ill theC I425-LlI(4JI0e1.
 
eCOLiuIAiL". \\L'I' IIii12I'Iil4I h)cC11121I4\\ AIMcci1 iait!C ;iilclts 441,
Iiii£il . 11MiiAe ,l
 
an it(i Icssici t5'4 
 I4. 1Li. c12il~1i\ cmciciii li 111;iiCIlclit ;111(1
 

cuut~ecieieiisIi~ OW i .
tlit'Ii\\ 1\ 111WIi( c~i~~c liiluj\J \\i ltC~ii II1dCiIL\CL'I~c)LCi 
Mm1\u".\ us \kcl c pI~42ucd h. \ c~ciI 4dsvsc 41C\C(Il1I1 t44II44W4LIh \ 120451011
 
(41c;ip;w11v 'I"su, I~Iicl hIM4it~ WIN)MIi1CLI
P 1IR h4 CI1;ii'i.e illJ444itcI-c- 1c A~nlel'rdla et 

Ih111mit(IIt st'It l~l IIh)cjis Ill id 11 iLCIcA(s \\crc t)(Iltcum~ 1111C4 I IIcjiro\\ nIii\iic IiIim 

ui;tIllul ist Ili"itloiis. hI 1\ 1i1;41i24t1111 HICt lImIll atcutu;IIeicI
 
5,\Stc115 I It It 11c'd ilwdimlclii ( IclIliiiii, 111C4I !ilt.Ch stmics. mid4 IaiIn w1111(Aenk~i
 
dCC4KIC.,iI..11W\C;11,i~. hc4 41ChiMIC 
 111C2ICsCM-CI :111d1friliL, 4.p;icM12t iculcdii~ 1to iI1citc2
 
th ic k1144\\ Ic.d,12 mid h111441442\
\\ 1(1- I14.24.42t I44s"tilin ;i eiItiuLI~ihIa 4h1\C2144JICIIeI 

a111 iiic.'iiiticiiI id~ w1clicic'. \%;I,, ofclii S l _c j d i "uppi I Iccr ilittl 1t 11 1iijtL 
\~.dilliciult [A)slilIili ill lls Il Ii~~cl11 pj)\ro11 1C41iI1 hC4\ IstIiIi/,'cLI. Ill ;uulituiil t40 14
 

sciuseccilisiici\ 
 111 1il I" h44'Aiicmi~ticii 

L444l%1W\Itci 


( Ii"rall i;Ii44ill ese azlih s\s.iils. 111C214\\a"s i 
"Y1M4M! ()I4 l.,i\ il t1iC l11)ICH11 (dl Hl~tilc~l' Il1.11ui141114211t5I ill tile
 

J)444412441itlics. I lic iliftii silcccvs A41I RIsI" I I)Hi1'YIilI ;cIid ( ANININ, I"' whecat
 
I~icg;41124I11)Ieh)144cI[iC2 ;I 0244\ Ct 14411tlia tie i11t12111;itc1a a2iltI-c JCartth 

iIlStittitC. M4iildi ('1111l41 c1)cI14t4 iil)(111ChILCIItlv4 tO \I I12 041t114 kwcal plliticl 
CMt 1oI11121l 11 11(1 124111Id L.il'\\ 441i4 CII a ;1_'iCIiicItInII sc.ICIIC12 COHMiILu1itV 101- its Statt. 
t'Cj)14'CiItCd MI CHCC121i\ C2 lllst rlliI)121t IM II l Ntt L1;ilc2HICtIItI41 I MsiWiIsuc~s11(I'0cr 

v I L44~11 che-iI hIIic i-1,s ~)I t hccmII I C21l2in2h CM1IIItCa th )Ioclueti\I Iv (ofI1h42 

capily4t 14o~I I ticciimioh 5\steIll. indl tHit t1c ;11111ol ili~~t411C m ssenClinaticolt of the 
kiiO\%lcheeC mid(t1cchilohr4\ (_cellrateLld lit t11 iltiiiationah inistitutes \\el42 (hep'lenit oil 
the de~c\CjnneiiCt Ac efCtI ve niation~l 1tllsIt bCalIle \\i(h421' iccepteCh that thie
ailitv to sereell, h)441cc\ , and4. adapt seientifie knclwleCe_1 aldtei4hciveute
 

esseult illyNIItheIsaeCapaeitVias is IequItilCIetc u'0itI neCw thcchnvg (1:vetison. 1 7 
7a). 
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Capacity in the hasic and supporting hi iohgical scih'nc. in,at le'st as inotiltant as, 

capacity in apphi.d scie nce. But tile ( ItI .c'ac p()og rains of til itIllnatiolal institutCs, 
C\' I vhten \i)kiln thlimah llt.. s+such an the inIt'liailal whcal -,. lach 
net\\ irk, th intcr--,\sian+cerin; plr 'Ica . and 0ithtC"s. did 11t ha~c th capacity to iake 
011+til > l II " tlatit' lal ,'-,NtClll,.01 011 tI'Cii(_th l 

Ihe l aI aiiand multil;tc aI ,sist;incc• aL.Clucics had inu alirliati\ c. therefore. hut hto 
place the it lii(tional , t iclishIli'ii i l hei assistailce ;alCildas. 
141th K..\( ) AtIL the Riicke Ice r mndiitait p av,.l inlJtuil~aill eiiticcdi.;iei ial rules iI 
this dtl\ :l+IIICilit . .\ltr a ,elit iN() Ctll"Us alt ll \\ ith the le;ici, (Ii national rescarlhI 
NNitiu s.l liiii al l uhiini t'i eti c * l I a ,s c<li..lilt(.[n;tiit ictte ltrue l ) %, cli t ( IA I)ule i 
i ih niiti a i i lt l l hujli ltckCiCli ll' Iatu i;it I . 1( IeI ile s lst.i ll. .'I lL.,. ch 

um 5 i I I l)c . tilmunt Wk\t ,tru 
it sI plorlt t tilit illh .' tiit'rdiCitjui J)l i uaiil i,l kl.e l 
Iii'\( ) h i , u ; iitinh +h (i . u, NItl t it 	 n i, N Jalt'it\ 

ad 	 i 

Il11 +Il l~ li Cs, oil O WL lR (I,,kcil. -u I., U1 ltndali il andt FA.( ) u+lllt.. -d hI..t(',; I \l, 1() 
' ill 'l, If , 

tmi %I ltipirt . 1, JQ 7, IS (( T \ 1 .Itied tas-k Pace'l too ,c, l ,. 

Oflctlti el r..huu lie t l e il\l ,l t NI%i hitu i Ii js chali ciii iil 	 (Ii ti iitatultos 

,t;lali' h Ils )tI IIl(C'[ atitonucatl \lh I i liI tillIR I l.'hCtl I l NlteHi\ 'Ii C ,. ii 
(INll .\ I tilt , I h+riti h d li ' (Iluc t\ ctte e llisthat.il i itl ih iili, t NN Rtih 

;'stil.\ h , lUhi t il' I l\I)i Illuch a tsit ha ;diulilpm r _d I ieRI. s'It IeIii. t h 
Iitiltt.t e hu te (tI .hailId c ainths\ttaldcIthesr iliiit.~i liu At ici.; r IT Iitu ialll r' 

it 't I rli lpiktl (CI A. 
' 

ts, t17tilt s\ nis. ' ul' I iUlll iIII t uill. i ilela % tt ,,t u 	 te i ta. L 
id (I] ho)l I f C N()I,I C\\ ]I; It NClI silI . ;IIN )HI ;t h) I hl i I I '-' [c i\ ilI I(', Il I I t.t (I] ]" h I 	 I I I I' 

1 ,
II 	 ",N pc; I I 1 (1)11() CI'cI"i IA- R /*I A t " C ~, It If,. C IIt ail(I C%:11+' tl~tl~ I ( . S(t I IfL. 1 t11111 \"% IIN() 

;ct thai s-tallim-	 It'l'l\t'\s ",IIt\ Ucahm~il 1 l a t urnhalcll-,;t lINt'iFill.- l;t l~ i~ \ 

011 I Iur()I)CaI p~ l .,,id"Ni al c~la .'c t . I'..( ). mic ()I tile ('( ;1,\IR's,',lum"(1,r,. C ,,',d_c "N 

ar n 'ic thtfil lLn ne t\ icc \;i ll n.t'i li mllh the ti itladiti nal I.. A().clluc 	 it 
rF,po sihi lit~3
 

I,.I)S ( rcc,._unt] ntt.'-gt.'d in+ttI \\W inioc k lInlurinational) h;is+ no\\v atc uircd sui+,tantial 
cxl ctiUI''ici l ltma~ii ng pfl m ct'tdrt g", mn d to)s-,tr,,+I lCH naHtinal[ arul 	 tu lUd I.Cs,._'; ch 

s\ ',tc+lusai, dud h ag' l,i,.i" such as", I thu l w, Iiltrna~timlal I) l()h llclH I'll't Ima\'[t+ 
(U S,>If))and tile. \Vtorl Ban,k. ISN.,ARP h;t,, acquired cmis'idcriah_' tc'x CIulis, ill 
diagma+iug th,, ]lfiin~, , thwt hW e in hiwitd tihte cl~ccti\ cii,, ' , ()I naltionall] rc',airch 
s\'.,tunl,, and in assisti n atlllionl l CLiC.

' , 
ill ]+I)lHllinI ~ M' rt"CW '.V tll I I Hll',it andl'Ch N 1 

devcpult lla . It i, clear, h,+\ \o .that the s.t rengtheningu (df national] rcs.,ailch '+slum,,i 
is-, ll p'arit ially. a.ndt~ lp rhall+ , m+l], liil lll ll ,iluclia lo:lto tihe. Cf rt'.t(f the aIssis.la+lcc 
agoocl s~c". unthing.z ap ncics. haveu olh,.nl Whiited file (lc\ch+pmiicnt t(4 nationalI'ixwrmall 
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l resuti oSv\'te III ss td lack o~ Iscilit i,II\ i thileI,,' Iss itum+lc fo t tItMtll't d l icis face:d 
hv a+lmititon;.l I-C,,¢a ch s\Stc'il n i ll liC\ IIIL l)()Iiti]C ,l Alld CCI.'t I iC. ill .Ilddititln Ito
 
Scien~tifi li ldI lCCIh l t hilith
 

A S',tIlt'll t I , th li h iIt C iI :11(l 11uItI l I Ih.; I Hi s ,,l;I lI O ; LCllCiCS I( ll _n l h e [l
 
Iiltlhio llil w rrc'ulltmtil lc ,Cllr-d l ,,,,,t ullt '
t ,() x d u' Ciluulu,+;Ippi;. tti llet th [le 1970Is 
\\cie \,. it[u,,N Ili ag;I rcinmrk; h Ic cy aw imi,+h. Cr IIicltl ti',:Cs'l-h ,.'il;CIil i t iumben' r 
(d 1i111)(11 ;1111 (IC CI(h\ ,H~ i[II c,. ttt Iii ;iIII Ill-+i,,. I ,;7: ('~ l u • I.ltlfletI0 il I. I). 

V IIi_W, l'll I tCC\,IlllIIllc"., IthICe'tlIC1 ' I ()fI IC IhII( II\ IdtI I 'I10t lll I-\, IU M Ct\ C~l I I)CC( )III C. .'t.t,, 
Ihil; iiilw ' (d ll ii , ,--I(m I ll h i, lC'c t il i ni 'llI c 'l\k IC_\\ CO MMtlilICS. ',lic'h its Iti a/11 the 
P~litlipl~inL". Ilnlil~i. ( liill1i. ,Ind~ N ,,'CHri~ Ill HI J(.I IICI C+\,\ CltC (lk' SlhIlvk 1101-C 

; ,'l ti r't il iC -,t. ii 'li N,. i l li i ill 11I1. i , i -;," l y ' :1[lii , I + . . i'i i:-1 II IL i l t ilCrt. 
LAL'' Ill hII ' IN l <ilt'A ' ,11C. ,W il Ac d 0litl 111;111'I ll ill h ' ]'iM~iKic<c Ilili lilll

I)I~C'l 1'cl,1 -\,-IL Ill I \ L'ii Iill 11WL' O tlmil ic Hill
tl hItcc l ,idc' mtl"lililllim l proll_ ,,,s, It1 

C l 

CIIHltl ii, )III Otll ikc', 011l.V 


1~lt tl i-, c yci l li llikc, Ill IhIC \,iiW ill I MIUt Hll. n reill;Jill,,Iti\M ;illt it I-Cillllli 
hM\ c. Iitli~~l lld) 'l ll tllIUli I lli'ili\ k \ Ilhe pi~llf Cl 

I )lill ti' I i ,Xl ,'C\ L'i -11\ C,11 ". I ILI\ L' h _-C'nll lM )k 't Ill 11 ,c'l ic" t~ il tI ICSi ' 'l 'lllII [-IIi 
'CI<c icH h "+\ ,1c'111, ill \,,ill ( k ,tli m~l. I '1 "(+lM~'lC It I.. i' ),S()I. IhIt ClC)) 'l'iC1 i,1 l)M!tl thet. 
ic'\c'()lt l iwic'!l (d liI' ill 'll I -i~lk+'tl ltll1 i itc't illch "I, lll, Ilhill h1i\c' c:III ,-, it._toll Ill\V 

t c, w'l 11 C\tlltCtk- , \(c' I'C'lIt' il lc~l~l~ 1~ IC'illI01k Cd't \ thl( ,ClIr.u ill \ Cr\ u,,C'lti t<.,\ iONS 
O t I(tICLc't. I h\ IthIe' \\ .,it dI Ii;inil. ({ ') I",I 1I)( IT ,+). ;ili d I 'N I)I > ' ,-\"A ( It,-

A\IIIIi, t di li t ' IilC' ;1110 L ,t(11l h1C"i)CIt I' il l lt.CC(dl ili~ l i 
 dtt;11i l tIIll Yil lt 'C,h S', Slt.c!ls Is 
illic'h IllmLl.. J lkc-ll~i l 1I l lulil .\iiiC'ilW it l .. 'III t I ClhV' l l,isc',_\Il rUS,,L't_ ill-this,
 
,cc'li,t ill lljIIIII-C'\1 1i l I i l i i h~cc tik.. .\A I WA iCli IU
ll Ill~ill ; i'iltr Ai,,I C"C ii 'hl s,\ '+,11I.
 

(I I'hC'i, 1l • 
I ipt()I, I~IJS.I I1 (. lilc t' imnll,illi/' tlllC' (Il Ilkl",C0M I'tll',k
 

h"+1-cess,. , I'ei c iliC t'. I' \ c-.,l\ c IOI lllcilll Ill I C", IIil' I I;IC'IlI IIICS I,ilII Ct'+ 10 LIC\.CIOh Iln int 
t~ ,'i ili iu Il,111111 theCit. Iclk' I IH1111\ICiulillk,, + i l l\ IlI tll l (it!.railis. M lll lhe' 

' t~l'll~ttic t~<'lil tc.\ck c~hllill, 1,i c e dlItcCI I~ 1c'>111 h1 1 1 llill'a1tit lllbhil urall 
;l',ki,,I~~~lll(1111i~ ~~~li. h i 1111dc,iti c';i ,lw r Ih) i L -SI l hi,cilit\ d ~chlpitlic ll thalll ill 

htl11illi C'ilil~w il tl:' c'l)pllIk'lll 4~ ) ,lll ,,ti l~ l. I)i-C n ;ittll-c li,,clil\ ilm licllC tl 
I(It -1",+'l';I btiM l'i l I",12dii d i tll lilhC'r Ilh ilil i "Ollicll ity ' .' til- lhI1 t'+ tltrotic 

I:..tc+" ,l'l'tdnliiillrlli<n..\Nt.'\c ' l\c i htilt+liCI,, 1hIili,iFAili\ c theirl ', illc,,[b tlh I- ltlillC+ 
IMI~i", ' i mis~l';111(1 rc<c'ilc'h CII IC licl l ',Il.,h l) :1 Militilr C'liIIilC 1'Il~' l i+llV [liolit lli 

t)h Cl\lCt i 1',,1 \ilidid ill rc,'i c'h ci,, l,,"ich reill<,il nit Icsuirlc'h managersC'l,. andtl Ihe 
'+(wcial oblj,.' tisk,, ill thie i-+,sc~iCIh ss\ l'C'J) hel,t.l'li. Ill+ litili,\ It lc ill'.li\ iuill S+CICiItist ca+ll 
il~lpi, riatlyl he sC'\ C~d i ;I-,illi ind CldcU+,_iIl C"Iltraclor l l makesiIll,h s o~r her sci',,iccS 
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available in return for professional anld COIlOrlic in.cntiv.. lIureaucratic efforts to 
achieve consistency bet,wcen the olctives of he individual and the objectives of the 
s\steIII (or simply fiscal respousibility) arc often carried to the point where they 
bcconIc an CSsi% burden 0m IrCeCilCh pIodutCi%it-\. 

Ioorlocaion. lie failurc tf location dc'isiiii for mjili r researchlfacilii,, ofltell 
madl \\ ith eIad\ ice of ilssi,,t;incc a nry CoM'ItlltitS. to( riv,'C uIltiate , ighit to tile 

,facoturs thal crIt niritlc to a prhcti i\CrCsaelich focatiriii. 'he', falctors include: 

khc',llimu+ III it Lctuntlltlillit thailudCILI' rulatCLI CduLC;1all inilcim, 

iI fat net nIC: 

Slh iltl il ina a 'oIelhirii icn\ itnIlllCnt that I incs.CItalt;tivc tI an irllptortailt part of 
the Itca Il \%lich the pirlticulr ctrllnditV I" WO\iI1 m that is reprcsriati\ e ol'a 
lli(ijti" I , rniCc (,ill. \\ aC I pl ICln iarla: 

* sclcctio l if , site v,\itli aplpr()ria lesIlrccs (soil \\atcr) and infras,,tructure 
(cl'ctricitv. ltrln,.port1. ce ities). 

Ifl/'rcntial he'in't'cn in,orlarce o]'ludgetand coitlmlditv. There is: (Oftcn a lack of 
Corrcr11elee bet\, ceCi eseic1r,+ buil_,,arid the cCtOnonic inlpotit;llc of lliaior 
cOMrniridit ic,, o connnbndit\ Ioupiu1,.1,If rt'v, knowvlctiuc ati \%teel' lo!y \v\,e'C 
Cally Ca, (oi tlticilt (ti c) ni [IV ill each coiiiiiodit\' arca, a ''()0d rulc of thumlnb 

I iilId bC t(I a locatei "'res 'elh restllee, rouglylv ir propotlllioli tl lie \aluc (or vale 
added) (lofenirol\ ouzt urlor ret Chree input. It i, easy t) think ofl-otl lCasons for 
dclailurc lroml sticl ;i rIul. Ill ;I sIall research ssteni. criticl ma,,s, (i.e. s'alc 
Ceoilltnlliest irriplies, tIhe niCiillilitv otl ftieu'irin Itsitic-s iil cntiriiri(dities thaMii iet.'LIOt 
fthu a lrrge hiiil otpm t Iuch is wlhcuit rrr IIrtlrecIll Inrdia) (io o a tniirrrnllit\ where 
\or\'c fiii, i:rg c'rr lc rhi: i im a slitiri litrle (,ucLi as hit\\ ard irrigale d rice ill the 19((s). 
BluI cx1ircnI Lick ()It ciunliete.e tilt.Uli.uuc,,- that little Carful thought 'as bhci i given 
lt the ;illncuitm (l reserclh 'cimircc , ior that pairtictilar inlcrest C.ouups ln~i\C biased 
IrcsirclI idlhlc:tinM t0 theuir n,, i beliit. 

Research nithou .scientisi.v. The a;ll-ar.iit picsuniiptionr in smrln natiounal systems that 
it is psil',It toI Id'oresChIrrill :1,rieuiltural scicncc without .cienlists in toio IalliV 
national rCsarch 3 ns, colllllditviIpOglill ICalC's oIflCII Iha C neitherlithe tining 
ilo the cap.ilcity to dircct either sciclnlil lCesearch or tchilnnrv (ev\eiic llrlint. siary 
strtiCures idil niicCOnnnnuiic inrcernti\ c arfe fieeIl thy slllattraclic, relative toIolhcl 
national and intcuniliuloil allcrr ntivcs. Ihit ponitnlial Icalcrship is crodc.l, reseCiuch 
plgraIIS beeMiIel rotile, alild retinitiS o CsCarch iillvCtlrlrit are low. 

CYclical natlre 1 naflional res'earch sy.tin. Tlie cvcles Of dc'CvlopIlClt ald en'OSiOll 
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of' capaCit I t liav:1c chllliltci/cti IatIllulIbc l t Hato ; i ItnIia L 'l I rcsca1cli Msytem"S 
-pL'rIJ (1 o1 I'rl Id( dIcClojlpl[Ilt]IIhvct oflI el bt II lotIIl0'Atl h\ Lt t iosll (11 ll~i Ils of' 

areCsCeachI CIII cIt t\t I I-I;IlI stipult I c.II[It't. le I'riuo.It l C ,\ Ia lI'cd NIai -[i II ltIiro, 1:(1(1itrdo 
an~d thiri LckacIIt' li'c docu'ien Iciic til pattcltl [lit ),l tlito)Ittgilk III aiit lIbl' of 
I atili .'\l1C'it'dtll t'ultltIC', s11I nlitilli. Itemu1, ti atid ( (flmllill (:\liila et ill., 1981 

E~viaI)IiIin, re''%tar('IIpriorilie%. IRcscaich pil litics Il;t\ he' cstliihildit't x iii little 
11hiitonititi andlI iscIi ,(lI\I li lliili tinthsscsll l v stiicleII 00escai wUC11Ith tile 
pIIohlCII (f ai Icse'archtli as heoilleic~csn ohv ois thalt;hitc;itin2L IcsttuIcL.s I*)[ ti, 

sciillist' tilt) iti't\ll ;llttllliIt'N, clliiici auth phlllcis IbihiP icllatsc any\ 

* \il it ;lit. tII p' rt 1ihi lit IL", tdttl\ a wit 2kmmietirw or CChIo12y)_, it coulc arc 
I10Ilocal tot pu titiiti co)ll!lIti\ tIttiOCIII M1 isIciine'IC SUChI (ItIietiolls, call 01ll1V 

hc lIIIt\\cd %~I,1 ;111\ dt't12cc of tlliouat h\ sciclllist\ lwarc (III tIle Icaillincul12c ot 

iic 'lc1t\ CL, lt pl thuic ll [lIrt'sst't I hL.1)0111l~I t'ttillic \ t' c audu'iicilurl i ls l i 
111(1 lc lcs.IIrc) 5ot ilec~cuis'. dpllicls oh he 12ldcIialt:t scl yicIL Don s 

%lo\ItI idtc\Iil I) hasc ,(cdel titic tht %lic. lltcd Statc tlie *I'jior i''lIbaI0Ird 
ajtjtiiaclt ol tm ltttii I-'11'I IRtltu1ilt iit ' clcltist' 11P, 'IV t,lcs~l d i icsilcd oh ll 
I )epartntcnt;ilmttlc 2III)ttlt 1i)IL I )\II IccII Iaitlti oltlu )icti l imcl are5 and 
11177ttiildlll ILtates l IIIptjlts'tti lt'lllcl t ,I 1tttli ttc1(.CllL;1).'\eiic iltr 

ftt'ieidill 'lcutlit I S'\CIatt ctIltti'lid 11 Iltd~ VStllMI\\11CI t'l0li III tCIoItl sRtts liuis982 

lIlt' mWt'lttl lf l IIItli~' 'lll tcIlSD )h sth'IL ilt.lilit\c l~lcinh ci15 n 
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Snall Country Agricultural Research Systems 

We are confronted with a remarkable paucity of data and ainalysis on the relationship 
between scale (or size) and productivity in agricultural re"arch. And what evidence 
there is. \eii in tlhe wa tof casual o servation, often lacks pre'cision a,to vhether 0,: 
Si/e-otlpltlt reltionship being elerrCd to Iswith reCSpect to the si/c Of the inldividual 
resear.'ch alit (tcaiii. llbortatoly, delai-,m eitM t idiIl tee,,ach h,,titI. iltidi\ i !ion 

(center. 	hlftittit, ftculty), or the inatioial or iiitelriationil icscarch svstcii. lhe views 
" that "siilill i,better o 'Ihit h'ig isbcltcr" hla o.often been mdviiced v,ith conisiderable 

heat. hit \vith relatiuclv littlC precision Illii eoiF,or definition nl with Cven less 
Cnipiricil C, I.iicC. lhc is,ues',disliss.d in this section reprsnt i ilpoitaitll 

bring bcttci tlo nethod, land dataOppmrtiuiiit' ftI rsC.iielitoht me\' to bill'illorder to 
ad\'.,milce+ Ul1 ",I It+I .()tIll .It 


Size ad producti ity in research 

What little kio\ ldige \..do hai\: slge.sts thill the optimumal scale of the reseatch is 
ifllfccld b\ l;ictors hti (\terii;il iid Internal to the research process. The opt imllull1 

,level of l.em ilic ,, ca 	 ro1a)1' isSI \ otd to ito illllditv Ilescl' inLl ositively rIated 1t thie 
aai lanted to Icolinlm di ii ;piriitieulr grocliiuatic region ( Biisiing r. 1978). 
'Ilierefo . (letctIkIlii n t'tillltllli iiC"Cal.h unitni the scile of 1lprolrailtl ill\(olvs 
balanicing the in'rei i rttrns,as ciatcd \.itli the area dc\ ot,. I' the .o.iriloditV (or 
prtblerni )tn\\ hici the r,,c',criih is bcii, Coinduictd it the posile,interncl 
disccoolilicssIIcct of the resea',irch p c,.s orsteii1 

The dlta that ,...do lia, stilc 1i1;11 r Ias tl iduil eeJrch ,llid deU elopiiieiil 
iFdtlct . it',,, Icriiis of Ipaeltls per eieilicciiilt t mrkei. isIlCir cd ill or scientific 
lowe.r il the large laboratories of thelaIrget lIIis tliali ill the smaller I'rmls in the same 
industryI((StItookler.le i: Kamnicn aiid Sch, trt/. 1975). There is siniiliievideince for 
agricultur; researchlPound( nd \Tger, I)72). Thire alo are inmber of case 
stidist-' tIMislg Ih h rates o rctin tW ili, idtil p blic, [h)ilinthtIp'1ic, and-st \(:I*\ Ul 

pltiite.	 I \ r thI (1)s1cIiitific or techii al staff ineIuirs, resCarch units. 0fiiI\with ii 

per unit I Scligal, 1977 ). I Ifo,\ '\ er. itinvot lhcc small 'frc -standing"(,.%isoui.11771 e 
anrtcniui~tl resecarch units aic unai in aIdatlation,Isd lCriiirily itchnolouv skcieci.inne. 
tild transflr activities that depend oiulv iniiiimall\ on uhousllell),ipacit\ il such 
slpporting iill c'lr ,,ithu lh.v, client id;C\eell Illodern-1l giletics.pls s,.,h1', 	 r.i 

Ivewton (1 77b) alJso fiotd thatt(drii the Cal sta sciinle dk\ clopietil Iof itlitol 
research systcm,eipuert hdely diftfuscd, to utilite primarilycrilent stlltons tend to be v, 
techInical and en[I,liceri it! he clariteried by atstroin, coinilotlitygskills, and to 

s'iese oorientatiot. Inthe ( s tein. f l examlc, dCCCitrilliitio include._'s not only a 

provincial re.search 	system bu:t lso ittlhnuoli los plrcfectulll and county research 
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ihstitutionis tiat arc financed and governed at the local icvel. lFvclnsoll also pointed to a 
tr[nd toward hicralichicaiCl or4.IIizatI ion 111consolidatio I O er -oto a smaIllr nunIlI 

larici alits at later staiags inl th develtopmeIICnt of agritnfttiral research sv'stnIs. These
 
celltI "li/iin- trends iic apparently motivate 
 in pat to take ad\ antaie ofeconomllics
 
resulting 1toiii resear'ch acti\ iiCs in 
 tie basica snpid rtiing sCi(lices IIdit ns the 
lIaforatory field. Com munuiititns int logistical facilities ctit icallr. 

conslidaltioall 

exalet+. (II 


The urt foIr. eIisSi\' be or,,'tloiie, hiove\,r. Ilnthe United States. l'or 
hrt+is no\\ rat her sItong evidceInI ccsnlpporI-tine the valit(I fdntaliI i/atioll,


e~CNC taitesL's.m If
\witlll iiii\iaI or i\c level ofI expCiiditIr.' it sy'tlum that
 
includes ;astmiig n t\,ork ol iinich Littions e,ts lli)It I"its resea ch dollar than1 a
 
stte S\stCIlI tha1t is llitormCct',l
mit.' tives nlp illlow Icostsll l.\\'lat dcImttraliziation 

seems to be more lhii com penlsatd forl f the rle\ aic of tIle research midtIle molre
 
rapid diflusioii ofI csilts. Ilmeic 
 l.t ofcolise limits to thlicaim mnt
 
(fecct Itlali/ mim. I )isagiet' C I (lie
iiFtC ttiit te relative gains fI i lceitrali,'atiim iinl

dlcent r;iliz;Itiomi. ;iiid aiot t1me i\muL llphasis that slmild be
I c ivi to hasic' sciclticc.
 
appllie sciceu aditld I nCuoh\ dvlpnmeit has len thebasis forllch Iof time
 
reccnt ;mgtir l iUntlioil 1t' L';lii/mitimln ltl I .Sfcdcrll-statc
te Itid I ligto 

Orticnltrtal resech *vsthnl (NationIal 
 Rcsearch ( 'oticil. 1972: Workshop oin Critical
 
Issues in Anmriuit .\liiiltuMI lCeMCimeh. 1t)7t)).
 

.A+IMillilllII1 l ,temII
atonls~ 

( )ImItl ilt. mst ilficult i,,u,, lhitct+dto s.u and piodttu ivty ill agri+ uliral resealth 
is th.' plitb lt.'ttcd h li smaller co'mutis inhtle developme t l their agricultural

t+s.,iclhv.
sstmil, Nl o tme snfferll nrics those in tilepopnlatiitU manle toi- Il 
imillioi d lt1; 11he resources. i hae\ access todtols,mesourtes. that m~tuld petiit
lhcill 1to eo." oe Mh-or 2f-v ear peritd., an iritCnra rs lchantl Initmitu 
cafuueuf\ e.:'i ftfim g timec 4tlh mitioi", puhlic- a it i\ ate-settur atricuultural 
ieseiecl. d.dnctitn pll.,u1iu i. \ ioc' illsta smi tittiitns. 

The Aimor so simiulle,, -iletinmim contricse lo titst. hi\wvt. thiInk of research s\stems 
that ssill otii bel)(little huir than a -,ltighii clh station illa conntrn snuch as the 
Netlicrlittd fs ti"t I )inmiirk. orit a sitatle stch as ltxIs oI NlinInesota.-

Btllhllow c the miniterimtiii (oI iulfl ctnntriv decide tmi tileppropliaute size and 
(ilaniatliiti l its luiota l ;ugrictilturil Iesecarch s\stm? For coittries like Sierra 

e,
leo i oI"Nepal. c t the litlticial amd prolessiint illIgi'iCnltil'il 'CC 'th tctllCST of' 
it ,iall Americanlstr talmI apamlcs e Ur,l e pitahllv atleast a itCllcrtolioIl 


.

imallet litiommal svstills iist rialistically be calculated ill tertns of 


the it lhe l tune reLfUirI to achiev iableC rCsCirch systems 1'u witym\ t'ImC 
otre athalln 
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geiration rather than the 5-or I()-vear pro jcct cycles uscd wbmost development
 
assistance agcencies.
 

One major focus of the tscarch clfort ill thse smiitlIer rCsearch s\ystCms must he the 
direct slppor-t Ot'ricnll ural Iprotliclii a l r uralcvelopilcnt p itlrals. This ncans 
a Priiar (lcus rch and1tcol aPIlied res llitl lo v d\ clopicill fields such asit~l'lt) lM , pl]ant1 hicedhlw. alllilill prlodltu'l c'tion. p ionl s\'slem aridlCr rodthc [a ill11. , 

aiul11tl-rl Iflill"lill!. itld po~licv. 'lt~ 
 and Pi'Iliro (I98-1) have estimate'd Id1lt :1 
ililitiil IesCirClh iiiodutlC10r 0i1 IcrltitClrequires itIcillll offour reIseilllcl trained
 

at tile NISC :illd Pill) l\ 
 ls,. c tiplttinm t.,d Ib,\ eight spccialists \, itlh .radtlat'-lh\t.l 
irailltilw. p wllr; Cittlli te )iijupp tti rlle ;tl ost 'Aestil. esiililt;tc hIt thle tl 

ic',. tit's. thi i,, lits a ,t it hhi (4t ( lS.S 5-, iilliont . \\'let) ilti,,ClItlt isCotIIlIll'ull~lIlCtl b.\ lilt, likt I oiC'llllllt ili\'-l'ttl.t nt ,tcilltch ill +itlcil siich -Is sodi andlt \attl' 

pest iti~titce it 'lil. ci piti s tt,,tclis. illd t t t(iticllic apc'cts of ilriculttill
plitttit uiti, i d p Ilic\. the imitplicalitits Iti lilti tlie I.liic ()I IIS"' 12-15
 
m illitoin. 

Tile \iibilit\ ti eC\il it t,1:ill Ititit atlricltiiu il piFLtuc'lioll ailso iCltircs capacpity for 
iliiui c Iticit l Inti lc\ cf. h,tosl)p;rf nalet inall
 

pil itsil t tll lit(h4vt y i riitll r, rurill dIc'CIt 
 d rC llltor

acti\ tics. \\'lie[ lics,, e tii i c,, arc at_-1,Cl , 


ih l'i ;11(1cr\ icC 
elCt i i i l titl icull it() rii\ C ltiA 1iti1iiilii
 

level of proll,,isloll ctpalacil\ . 11iih
iratiiitie i c (tllhe N Sc ild Ph l ) Icv cl. ltt Ialitllt t 50andc \%ith btil ,.,cli ,, ppi -1 i c-I](.. lCulu t l rali , uc ()lI ."'$21 )-)Illlliu iou C\ ell tile
 
silI;III Ir( hutl[lilt Ihl 
 ,i l lc', c't inltl ,,s II lh t' \ Clr ',l111 , C t 1111 ,,,1 ell Ills'
 
Ill\ estlic'lll 1,, ilwl lCI,,iblc' iill 
 lilt. h )Ic~cablc' Ititirtc'. [.\I-\"Cltimil uitj~ nto,\Lmp tile 

l)it blell (fl l rchuilatlicultiul s il] tccltiti li,\ d \ hClolitlietit ill tle silliallest cotillricsilItist lacC tll) 1it ihh ilitue1 I hc", i tiiia \ i;tl sstil tlI)Clll (I "lc iet illlilll rd rIseicih
Ctoll~lial loll (\VW l, I l l I.H8 

InlterdepenidenI .W'sIn. 

Ill i la of rtdLtc'iii0 01i Celi lliii lt tChIIIIl ,icail deeiicIliCl.v i-llcl.llt-, s1ri l 
CeitiII iin Il ppc:il. ) c 'ltI. iI cer ColtilIt rieS W l;'i Iitl IICeiI(I ii ultlIral thtcII[itIr
sstIeniI -. tile [ IniCd States. the StI ic t I Juitofut, J. ilmtit, In (1dia. ,iItl rail. for exiiInple 
itr ilot sClf-sTfficicui ill aciicltltilIil sc'ilc, aillth ICCllllt oiti . \in Cffectivc lialij nal 
c',iicuftur:il niuIe'Cchi ysleCti iluitIhlte the ctieiicit\thitbiiI' bth kiitwle'tlecc and 

nliierials fro tihlte entirc \\otrld, [he pritblcin of lio\\ io linl1,cIfCctivel\y with all 
increasinitc\ iilttetrt iit idinte eitcl l airicultuiral rCseirChi s\stell is 
dilTicult for the Slate Mitl ipttviinciil research tillith ii iCrth t lic natioial systclms. It is 
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Table 2. Estimated Cost ofta Minimum Research Module for One Product 
(in Thousands of Current UJS$) 

I)irc ,,tccach1(I - (0)', o to tal udgct 306 
Pcrsorrircl 245 
1iitir chief rcscarccrs,. NISc oir PIl) three l~trsunr, , year in plant breeding, 
al0'l+oInt il\ ,Md ill',CCi C',t ;IILtliscac control and tonc.+ pcrson-yearcequivalent ill 
soCiOcCOI rIncsI irnd m iali/atios, Iccording hl reqnirnC ts (soills,IIthcr C 
ph\siolo \,, .. OrII C C " [icr +'carI I 'SS 3U1 "lot.al c).tt)pIr . ,i)(IlH 12(1 

il-ight ',lCt'iJlisls. lli CI 'tti\ iItl tt,. l'-'Il Os CI Ti pci i, , I IS $12,5101t p lm ' 1(1(1 

11citlatc ic itirainin (': I1 L tn II , I at t it II tcIItioII: ttal oItation ,,ICvCrv I 
,car: c0',t oIl I5S Il00.0I IIt p]i 'll I NISC iWU, ). lotal tlinal cost tor apelrrilalnCllt 
t;tI i tIll cc 'hlI )s Atd lt'c ,ISc (;tl)pro\i ii tCl\) 25 

St\ tt' UId r;IItt ilII; ,.lctniitIc L :P, 12.5",, t l cct cotsI,t 

I~tltnillrrrtrit diltiilitttl ias75''. iil tiirct cr',ts 

llirilittioii (-ll o( ttl 

(1,UlC1u rIIation. lahoratorics, Iibrary',
 

( iCrrtJ1( 1',.t,Alld .\ '' lot hItlgct) 204 
1CInLtc s i ct,'titn . 1'r t1 a11d \ iCC', (; idrniini 

c1rrnrr1nr)irtCatnorr. tidl. tic.) 
I'cIr rn_'I 122 
caltiiIdtcrL J, 0'. ol 'Crlcralal ;Idunitlitrativc costs 
Sct'ic', MRntlrniutti kill, 51 

I5 td'ct'rrt'l 1 Intl ;ulri ristrIti\C costs 

"1l ut olcl 510} 

Ptrcenrt ,,uurrrurur\ IMIlurraL[ butlgctary itCtns (approxinlI:te): 

I't'rs .'l 72.5% 
St'r\ ict,, tltl I tll' 17.5(/'/,i ilIs 

SOUR( I : Ill~S(It 'lt( t I 11m u ntll I'uIrttuilt ( I]N*). 

N( ) I-: li- L',tiir c, ,ttir n the lttlgetry rt tttlrc iit' iisinrr.iln tle irnlcrntuiuinal agrictllliral lt."trrclh 
ct'it_'l ;isa~iug 'lt hru"uttit iiiin lrthlc tl-t nAt 'ic ! ICICtr ut0I h C'ptltliultrc itclil. 

\IS 15 t tilt t tid. t 1r' 30.00)( II thd ;.11 i 11Ccit t l diltrcit cotuintrit,, tl the rtgior. Thc suir inclundcs 
,'ilurl it l lti A\. t.000111 Iut' \\ a\cragc tigur,. imirplies incrcasttuneitr rat;itioll rtl ( SA ijmt\ C .i ilii , an or 

dcitc a b.2,,n1 ol udrtct.rutLIS il l th 
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evenI mo1tre difficult fbr tilec nationalI aglricultujral researchi s\'stcIiis inl Lho simaller 

One apprnachl to tis pin(hieml has hecil lot attemipt to etlihcooperatie regional
r-esear1ch pl')c"raills - lot eillllple. tilec Wcst Atrical Rice cclimn Associationl
 
(WA RI )A ) andtie ituli onahl clip rc.-carchcirk tihat dc linkctd t(o [lic
lici 

inltcrnittiiniiI ;1-il.lcltiiii i-csciirch instillic'. ( )ticr 
cu.-iiiiai intstitutionls hut ulireclvN 

tice ll1\cstiuaciunl I llsCllll/a ( ''A I W) tile ( arilhic~ll A\iictiluril !(lerc ldnt
 
IDewhiiplncl Inst Alw Ic WA R-\I). 
 intl the %in utitit Asianllcrc I )c~cltypi c lt 
'cuter (SlI:\II)I( ). Ntl\\ilwIC iha t'ullik tile icceit lihclic ill isslstalie 

tI,,I I ct. 1I rgt, I u liI t i icsI hI )Ii *II(I11,1 \cmII, l(Ii i Iiti i() c' , IhIII illi-te eIossvL 

pllihictscil ilISuk theli Il c siclvc. .h) tillicIlticc ilc Iitt llitS-1 

A r11illil ulctillla 01.!Wllastricl~lcIlcii tol str\eilcu Caitci sttill( tile cpacity of 
(II lllicl" 111c hlll a Icil t ll iCC1e lllil Steli1)l li sp 4)ite CIIiCcuie i\ I.uc l (Ml\ 
ciolil~i us llll slili cimtllics ll h a hcllllhdi tiSnd ci;1 It hell l-~ licina 

I iHiiltia ll icChichnsm" Cllrt -. pou~ iltheplci. anti tratic
iltH. h Iii% liiiH t611ilW e th i l I 11;1l' 11;tltj id~ 

;111n1Cede cRIIil)agetc lll~oilltill k)c ml~pC.ICcimiS uIlA in Creting 
antim !iticlliiitt *([ pi (,hliSS pvulthl oH itiicllildlitll M i OeLlllW 5liil prLHhccci l h ei 

have at HIlitsI pIllSitici hlci 11eet eicli l tleiti (ah -alkotitl,(Is lendotoiss 
i fisolesi p i illc ifulhaS c 'ci l iii tie tl i lllisciS F11cso * 11;i11litllli) tiit1VC 

[iee Iiic i aios. St ic ihrhlllltl lt lici c iiltclii Itll IS i lte l i th)i icai tlci 
sCslls.1raid cuil' lilil ufIivrallcc A sltlCllId cas'Mll le iiitlM ldtCi lte0li ijllo llf- ti(1 

byuIhc 1tiieni.lic ietlltillsttltiiu authinacicocm1lit ilmtice l jiiid rcarc 

hdleMvelICiit ant()iLlteellhihvisenl lilation midildC ev)plc hii outies.ll(Il Css 

ICCH %\ llill3h3 1;Ild C I-1" l C 0 '11)) A O 110 lt 
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The plrspctcves outlIled in th is sect ion tr Iiith lv te u~tIv. A] t hough t hey' atI drawn 
froml Considerable cxtperie nce they shtoul Ile tr,.ated a's hvit thesCs to Ibetested Ib 
Ifurther research rather than as concllsions. Institutions uch as IAl)S. ISNA ,and 
II(\ should de\,Ote a reasonable monlll(lllt attelllplS tO unRdCStandOlaal\'ial _llOrt to 
the Olt of develingtd sustaining ellective agricultural research in the smaller 
natitonal rIesarch stelits. 

.Somie gc'ner-alizatioiix 

Il "pite 0f tihe limited ;tvailthle kiit, led tfarge..,thlere are ,'ew ralizations about 
.,h.llr agrienlhtural research sstenis that call hardlv he avoled. One is that the 
research ill. sttn-t I acre Or per hecttre \\ ill have to Ibehigher in a small ssten.i than) 
ill a lare sv,,tCn to atchie\c alnequal level Of' elfftiiless. lhis is because tIle cost Of 
Levehl,oin.,g . ,._\ailplc. tn,, mile.t ,Irict\ thtt \\,ill IbegrO n amillion acres is 
not likely to be s greater tha , 1 hIfalla million acres..ultaniahll than t \\ill be gt in 

A seonfd g e!-,,'r.r;tli/,titi.1Iat the cstI 0fdc\ cti\.larlnill ,.Stlls raol loping pdul l 
sma ll cmtilt ,,,\ .lic tliti l ,illilh greatal,.o,cli ', be greatr thn fo)r a small counftr\ 
that im l hmounects tI cnpl,., thle c'st per ICeCtare Oi'dC.,lOpillg an 
ef'l'ti\C agr'lciltllral re carch "'l tcm r .Sri I-anka, i,likely to+be much larger than 
do,\ elino.- ne oCr gaI [lhe issue of gltts \Crsus hutter inl fltional budgets is also 
li!\l', to cutt mtore shalyl\ inl a small (tlllr than in a large country. 

Finally, thre ,no)\% thaft a siiall Conitttr\v Can avoid behiin-(Iependent OilOthers --On 
the intCrnitiolial igricn luiral re,,earch O the research sy'stems of large1\stem.o 

cotlies ini the "alme ohgtit, oin tultinationatl firn, lortmuch of it,agricultnral 
teclnOlOg' .Fitthirmore. alsmall nation \kl,ith a strong research lr, ram 1bu a limited 
gric_'ultrIIal or iiidl,,t rial bas Cl1n11o1 'alture as high a prolpor1-tioll of the lenlefits frol 

its in1Cimetitl hasic reserrch as cal a lare nation \ithl a diversiied ecolllic base. 
Much ofI the blneit \'ill spill o'e to other countris. If it hs tweak agriculturai 
research s,\'tu it " ill Lik the knowledge teei(! t0 apture the hnelits fresearch 
it Other ctries or to cmise a t thiuologi."l_ i 'patith Consisteit With its, owl rsotllurce 
alld.culltural HoC I le to1g agriultural research svste,mimts. a cannot assIlre 

toVonmv. But Wall on,_tries do0 ti)de\lop smtlliiCie.Ilice Capacity itn the 
agricultural sciences to citable lhem to d1aw s.lCCtillv otii nliutrdepeII(I[ut global 
ag icultura-l esearch s'te. le 0 chotose \what is useful to(borrowThe, ted to0 tt 
from titler ational s, stlls ah romiltile interniational svstlli. 

loward a Relorimn o Agrictltural Research Support 

Whatl cal Ie dit to rueiace the (lelceienceis that characterize assis'ance for the 
support of ;aricullurt-. reseir.'h, CXtlsion,. and rural developrut t programs in poorn 

34) 

http:smtlliiCie.Il


countries? A so!lution to the problems of "'aidetfctiveness" in support of research is 
particularly important at this time. I anticipate that the next decade will experience a
decline ill the real flow., of, aid resources and inCraSie,, Coilipetition ailiti the several 
claimants oil aid resources. 

The basic thrust of the ncdcd reforllls is to 'C i\wa Iroll 1piimary reliance oil
 
narrow project approaches. !n supportinge agriculttural research, the plroject systeul

should be largely rellaced by a "'lrttila-tndil'" tir -rv u-
 '"appirach
(Ruttan, l)84). 'lhere haC beenuiiaiv Criticisims of th lroject approach followed by
the major bilateral and multilateral d',\lopieiii assistance: a u'cics. Tlhe criticui
 
most frequently heard is that the assistance 
 gcellcics exert undue influcite (in the
 
content of the lation.al ,.vlplilt priirams (FaalaiLd. 190t: Salmon. 193). This
 
criticism is justified. 1alItis not too) difficult to 
 icltil' caseS in which Close
 
patrmo-clicit bonds havc bcn cstablislhcd blewccnl pariticular officers ini the aid
.- cencics and the lcadclship of' 'at 
 ortcd national plgrant+agcucics. Such rehlionshils 
have olten appeal l to i c particular national pl rgaIlls a degree of stlbilitv and 
continuiltyv that w\ould be diffictlt to aclc\ C iI the tstable political cttvirmilnlnts that 
chartactcti/c nialy dcvclopill, co lllris. 

In Illy judgicilt,t ()Ic\ of de\_el(Iphlmmcl il'l candeosion are inhcrCit ill tile tridiliOnal
 
project appioach. lhc rcason ltis itliret
tm Cllntrdictio is that Cxtcrillil assistatce 
plovidcs an altcri atlie to the dcvclopment ol itierial poliical suppoIrt. Nationalresearch systemtl directors havc lrelUCnt!, f'lmtmd diat the gtteratiol ofcxternal
 
SUpplort requiresI+-,less iltecilsic ciltreprcnlctritl effort than tIhe ctultitii 
ofm'doicstic
political supplotrt. I) ustie bludgt support required by dtnilors is of tel achieved by

cre'tive maaipulation If budl etCatelgolics ritlc. thanl by inlrnilts in real prtlgr'iul

SUl)otFl Pitrt iCularly \vl.n (h)[10r represciltiti.s arc undlr pr ssure froi 
 assistance 
igeilcy llal gtlltlll ll h tlly l ', tsllc"." Niost exislin project systiclls tItus have 
built-in incCtelives for natllitial tescarlch systcll lea dltshlp to direc11t etfrepi-eiurial
efforts tolward tite don> colluilitiy lathter talltk tlad the domsutic political systetl. 

Anv efl'ective alt rtativt, should altemlt 1(treverse tile pIr)rcms imicettives thal 
charaetcric existiitg dc eloptent assistlce ilstruillitst,. Th steill st 01,hould Ibe 
refflrmlcd to provide icCitti,,es for tatioial rese.,arch systemfdir ctors to redirect their 
eiltrCprCileU ril eflfotsl , tlwrd bhiildiig doillt_,lic political and cl)()Illiic stpporl for 
agricult Ural devemllcilt. 

I alin creasingly Itviiced that tle hOml-teili Vallility 0f ,terictltural research 
systet.rs depeinds i tle llertlCM (4fotm,rIli/c( pr+ldlicir grt)ups that aire eflectiv in
bringing their iterests to bear on lciiscg tive and exccutiv' lldgetary pl'rcessCs. [he
suppolrt ('I' finance and planningl ministi i s lor agricultural research is ulndependahle.
Their tenure in olfic is Often short. And tIlir stippo(rt ltetds th I'luctuate with the 
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perceived Severityi of, food crisis and f )r-Cign e.\chlnge demands. 

A tornuia-iiiiding mnodel 

W\hat allcrn;ialkCs lo he \ il sistcml do I sUlggcst . I do not wanlt to be interpreted as 

COMInpIIAck IIci-Nti\C \ itlhI'trICpCt to tradl~itional dc\'clopmleitt assistance inlstrumeints. 
IPIojcct aIid i', (41tli quiite appriateiIi 11)1phyisical ill frast rucLLuic deveI~loent projects. 
Prm&)ralll ;1id cmIi he mli tO0 rVidIc ulaIcroCCOoIn0Iic a1,sIStnCC I'M'eclti\UV1a 
strtictiiii idiItistilicit ou r ect( dcchopillct Ili sibst'litial capacli(lc\ ill a country- wt 

toot ilici-ct,0ii0iiiiCPoO1iC\ aIlilk 1ik iid fiH iIIIaCIIIliiiii~~~Oit ill Iti ICitIC'r tile 
1 1ra(Ili 01 ll )0wi-Ifllli of10()1 I.)IOCt i~t riil iits iiO CllfCtiVl ill Coui~ties thtt 

flii\c lile tiiiall mfp1 ,'iIoioi Cipitcit\ I'm pridO)\'uL Sljpport fot loill'-teri1 
insttuitooi-f climt Iffort miitlof itk01 prog~ramN"'.',\\ ocotbfli the flesibilito' (f 

on CCk il nut sustained finail ippo Io1n)1lotte-termIloffcti otoli Midtitc 1(1 
dC~\ oo~l(lioIttI~ Cft ol lt IIHOhC 0(iltt1tI 

()liie itt1;tioo tt ttHu i ht'tied'( i', 1lot (IlO101tO o tocff1CCti'ocI\ theo. 111 11ilutttint mlove' 

(tmm\arld n aj);Iocl Ill s Iich the aon t omi xlerinal suppoort I,, liinked to U1t0'Atll 
douttestic SLujppOI. All CvaIiplt- ()f lo\\ ,ucli a s\ steim mtight %,oikis,prcsentcol inl "ahic 

lii (tolt Ill \\I. imptijohi (e\cl(o)IItil (d a "fortmuli" approach ii dIIC sizC of (hutor 
0.0)1! irMi Iiiott \\miold he l. 1-1Ono 1Iio d ntuIcstie spoTh le toorunuilah S1101.111.o licdt Ie 

ituclude a tactot 11C uIM!1oooloottuestie snppoit to lake int~odial itljuithe atioo oof(et 
aICOlIIIt (littuiC jut fiscal Cap;acity. ( ijlet he political Conlsidera~tions thatuees illouui 

Tablte 3. Thiree Fmiigi. Models of' P~rogrami SInfport and1(Assistanrce L evel f'or 

AgiedidiuriReeac S$ lllonodi 

IkcaiI Nm~oioouul iu tDootoo Mi4tionail DlluoilI)(oono >N~tionuaI 

C; )1Ci \ 1i1ooout ;I'ii,UIuIcC soojopooI asstlice 'IIppol~ t ssimice 

aosist~ouuce( 201 4 501 10 100 

a.ossis a lice) 20 2 5(1 5 l10) 10, 
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impinge on the allocation of hilateral donor resou rces, implementation of the 
form ula-funriding model is probably unrealistic in the imuidiatc future. 

Coiui r-level research support group 

A second alternative might take its lead from tie experience now accumulated with the 
C( I AR niodl and the various domor consortia that hac bCCn organired to(coordinate 
assistance to some of t Ie larger aid rcCi'iCnt,. his could involvC coll trv-ICvel 
,'escarch supplort groups, chaired by the Chnairman o tihe national agricultural resCarch 
countcil or the dircCtr of'atgrieiCllural research. The Suprlt eroup1 will need to ravC 
avaihhle itio reltively t lgrall plans for the dveCloIrClrI and opelratioll o1'the national aericultIurl r-,aerch svtc O IIt UCC and ,pdattietMlk, this 

PrgTM. te nattinal r.,circlh svstrr llay reluirC cxt.rnal ;rssiJstaic. hit inl genral 
the pi0ogrrnl shiuli bedthee pIt)tlici of tIrenational arrictrltural atnd geneal'-scince 

, 
Mrlgrrr 

change. vWllld be orr lonIg-terr igriciulural rus.riCh needs and go|ls' and onI the 
ircmcnrtal stel reIIired implerrenitation 

poliicsvtmnr. Its, focut I hellp otit tIe lrn tIe vaar,+' 0 f~tplitical 

o(Ir 


It is Cxpcted that hmg-rclIr prgranrl doClopIICit rid iOrit seiting v,ttlId be done 
through an intcractive v itl Stirprt goMp. ()iicC tIe Irs bCe.nlprwc,, , th' Mrrrrr 
iICre)tedh.dolo irierbtrs of thre ,,uFori go1tpl,, it is hoped. \,utld c llctivcl\ agree 
\\ill) the Irost coulnt ho iI,ep pYMx idC the cOrIpIIIlCrtS essential to the .",cutioi of the 

wl li 
nrovirngits iational research prograli along the agrced-upor dCu llcnt path. Initial 
CorllrrlitIrllt right bel lhreCC toarlii 

Jrogrtrr as a+;h rost chtrhelxt. irrturrr, would is"tllli tie responsib+ility flor 

l fo to 'i,Ceasl,, SIljctt ri ew and the cohIrse 
eturrCetiOnll, '.ugge'Cd lw the alvsis and fccdback frorn actual expcricncc. 

UsC ill iiitiitolil such as-a supprt gro p hIs tie potcntial of helping the country 
involved avMid r:1ry f rhepitfalls of the prjCCt llodc while retainring scvcral of its 
desirCd attribtes l)oTior identity cold be retriried Iw rhlating grant, to cnipllrents 
oflthe atiCed-upolr mverall pirogrini. Ihis, coild etCrrbe called ~rjC.+'t it. for 
adinriristrativc purposs, it weCrC so)dCired. lhe support gnpl like the ( A R, 
would he likel\ to inmkohc hilatcral grai, tS developCd in the francwtork pro, idcd ,, the 
lforUllm of iniltip,. dooCrs ar d the hos1,t ctry. t,per.oial pt< c',., conttibting1 lI 
to ia oillrirolr lurid is riot cri, isiored. I however. thi', would riolltt prelude inceritivC 
flunding" of a forunla typeit An tie salire tirtle. the danger that a ,ingle dnior would 
domiinate the piritty-stlig procc,, or1 that Cssential prgraill CtmlriHtlinI, wnuld he 
ignoreld wolhl be iilirii/ed. 

The researchlsupport group hrs several other pmtitinal advantages: 

1. It cruld colltribute to building a natiolral ,:onrstitticrlc\ by Iocusi rig from t lie onset on 
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this essential Ingredient I'Or vi bilitV. Tile dolIOr's, for exalplC. light agrCC to 
increase their t-OtributiolS 1)'SOmeC fraction oIfthe rise thMt occurred in the real 
support provided 1w the Inltion iII lO cd. ( )IIer IilititllL piox isiis might be 
agreed lpIonI to prmvide.C inIclntivCs IMr ntulring inlculltivating nlatimial 
C lilislicics.itue 

2. 	 It Cotuld prlvidC rca-, al , citith it,,inIl pp rt. ('O lllitnetstl.ht uld h_,fa1irly 
lon1 terim and sutbict to+ rev icxx ;jIld l Of termination datesCxtelionl xClll ,dvanle 
t) vloid tilel' o1 tihe ece',sive poam l'ral'lfile-kitilt that is lrequcntly 
associatCd ,.l.ith i \rih projecteulld iiildiUne. 

3. 	It coulud rce the t idn lltltaInCaICill Ioad Onf tele host countrv 
throiugh the phtnilIiMc dillCx proces hle RS(i \would llow. 

4. 	 It could plauCe doInor, illalpositioll 01u liy cle'ic metiln g aid supplementing 
One allother ;lid [he nlilal ,ir thiatco ltlrathlr llming Itr "good illVCstlllcllt 
(iPl'iort u ti LS," 

Thit such N,lptnItll~ttdC i,, dhilctscd bit little used is c% dccc thatOtit,,l 

itltl Ltilittita i il k ttlt a ,illipIc. trnt bC-frce ta,,k. [ie methiod fias.l howevel+ been
 
ulSCd succeCf,Ulk' illlMaigladesh ;ttlih. , Ittmextt irle ifil-iriall, in several tither
 
ct lltltri.,..\ii ititp) lttllichIeCni t it its ',ucC._,, Il BIngldCsh was 
that the suppOrt 
groUlp nlctiuII,, xxerc Cliited h\ tile dictC1o01r tf the BahuLhidI Agriculturail ResearC h 

li
C'Otluicil raihr thal h\ dolloU reprctrltatieL. 

A dialoLttluc Oii don. a iInce t nlilnial igriuilul CsCauch progl-ams,, wS initiatCd 
1wvthe W,orld B;ink illl9J8 I. [lie tliaIlguC ltisA bCCn c0iitinneld 1w ISNA R in a scri of, 
iecetin.s x\thu dirc'Ctor, Of ll.itioutanl igriculitural research s"sIcls. It iSimperative that 
tllCC dialtuC, le cotilnle. [hC iS,tic of' I'CI*riti Of awrictiltlural assistan, Should ie 

,recoglied;1 aOne of tilei illiru n oCiile aeiuLa.t its tile 

Notes 

1.This ipC is AlsO publshed ill Rut tan anid Pray (I)7). A more complete version 
was publi.shed in Rcsearch Pol icy (Rtltti I980). 
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Conclusions, Lessons Learned, 
and Agenda for Action 

Alexander von der Osten 
Director Gcneral
 

International Service for National Agricultural Research
 
The I-laguC, The Netherlands
 

We had a series of fine reprits this morning. They brought back to us the full scope of 
otir deliberations this week, and reiniuded us of the complexity of oUr subject. They 
facilitate niv task this morning. 

This Meeting - Our Workshop 

My assessment ol the meeting is positive. I enjoyed the meeting, found it productive 
and stimulating, and felt that it was time well spent. This was a workshop in the true 
sense of tlie word. We all worked. 

(}bjec;ives. I lave we met or obiect'ives? I lave our expect.at ions been filfilled? I feel 
tle answer isclearly vc.s. 

We examnined a broad range of issues facirig NA RS -issues 

demands for lechnology and hence the future orientation of rsearch programs.
 

W 	 tat delelrmine tie fiture 

WWe examined the practical implications ofglobal trends and developments for 
NARS, for their future action agenda. and for tlicir organization and management. 

* 	We developed a range of policy guidelines. 

* 	We developed a set of reImontlenda tions fr action by NA RS and for those ofl us who 
work with NA,RS in puirsuit of their objectives. 

We set all igenda for action. This is tile central oLICoIlc. 

Agenda. ()ur agenda \its hroad anid ambitious, vet it was viable and Iiieaningful. It 
obliged us to look at agricultiural research (aiind the challenges aelad) in a[broad 
CoIItext. We spent two (lays looking at the socioeconomic enviroiment suroindiilg 
agricultural research and identified a number of dynamic trends. TIhese are challenges 
for agricultural research systems, n particular NA RS. We spent one day looking at the 
ecological environinenlt surroundiig agricultural research. We identified sustainability 
ts aIIOtLc llliijior ehrlillenlge and issue. Two days were spent looking at both the 
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institutional envronment surrounding NARS (equally dynamic), and implications for 
NARS of all these trends and dicvloprlts. 

In brief, the agenda allowed us: 

* to look at tirenis and issues whih arc of concern to both developing Countries and the 
industrialized world, 

• to undlCrstaId the many and complex linkages that exist between the agricultural
 
sectors of the two groups:
 

* to stbdy the linkages between the agricultural sector indeveloping coIntries and 
otilcr sectors of" thiCI"r CCOIIOIIics: 

* to look, at fiturc techrnology requirements facing NARS - the challenges aliad; 

* to look at the response capacity of NARS to face those challenges; 

* to see what is ncaded to build tip tlat response capacity, i.e., tile capacity of NARS 
to dea1 CflCctivCl\ with future tasks - this allowcd us to identify' policy guidelinCS and 
action 'Crquirients to continue the build-up of NARS capacities; 

* to develop an action agIenda. 

Mlix ofparticipants. I felt we had a good mix of participants. It was diverse in terms
of: 

* regional backgrouId (fotur dcvcopi ig and idustrialized con try regions); 

* tasks and lunctions (N ARS leaders, policyniakcrs, universities, donors, IARCs, 
development assistance agencies): 

* disciplinary mix (perhaps too m11aly cconolists?); 

* representatives of NA RS of different sizes and in diffcrent stiges of irlStittlional 
development. 

Our discussion.s were fruit ll arid clearly flicusCd Oilconmon issues. Despite this
diversity, common issues pre'vailed ovCr differenrices. One of lC lessons lea'ncd is 
that dCspitc regional and institutional differences. NA RS 'accsimilar problcins. The 
solutions are similar and the principles are the same. The fiie-t uling of solutions is 
country and situation specific. 
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Program.The plenary and working group mix was fine. T[he dynamics of interaction 
worked well and produced results. 

Iisualizationtechnique. I applatd DSI for imposing tis tchniliquC upon us. It 
served as a uselul tool to I'octs on key issues. My compliments to )r. Klentcrt and his 
five collcagtcus lorthe quality of' process marlagement. 

('onclusions and recomntenthigons. I thin k we succeeded in dealing with a complex 
task. We svsten atically analvied the challcliges alhead and reached conclusions on how 
to approach thein: 

W\c looked at 1global tHrel, that will influccc fluturC tCchnology rClirCmCnts in 
delcpCh+inLe cutriCs -- the demand side ot NARS. 

Wc h kcl at the respoinse capacity 

IiCCd to change and1( C \p ith challsctgC.
 
W o if NARS - tile Suppl'l side. We focused on their 

L turll 

* We looked at ',pcific action -CquirLenicnts tolstrengthen NARS - to upgrade capacity 
and raic prioduhctivity. 

* We( dcuidcl \wC iieud to plan. NA RS nccd to determine both the what (their l'ututrC 
research stratcgies) Ml the how%(the further (lcvClopmct of the capacity to
 
imipleinit thlose ac ie
 

Conclusions, LeAssons Learned, and Agenda for Action 

The1 central lpu1rp( of thi,,workshop ,wa,,to look at the future evolution of' NARS in 
the light otf claigiig cilcu'iLst,"iic,. InI doinlg this, we agrecd oil three biroad trends: 

" NARS must aild will coIntiluC to Ce( lvC in rCSponsC to changing circumstances. They 
have dolC so in the pat aiid hae coi tiibuted to teclnological progress. The graphs 
prCsCtCtl b Phil Pardcv aiiipiccVidciicC of prIogrcsS ie.11\C 1'escarch pioductivity. 

" Thev iced to tIIItlcrstiId the dlVnamics of changc and actively managc their future 
gromith and atahttioii of capacities inl line with changing (lCiMLi lsfr tcChnological
solutioins. ( )nly active iMIJiCtl1Cill l to(tdeveloCp those(if chantlc will Cnble the 

capacities that arL IiCC(lCtl to cope with ltlure tasks.
 

" Inustittit onat issues aCLuirC considerable iluportance in th1e evolLt io if N ARS. 
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IT'hatare the fiture tasks and challenges? 

Demandsith ofNARS. I.o,k ing at fut UrC techiiology reqtIlirctments, there arc a 
numhr of globalI trends that are rclevantI to atll NARS: 

TIechnology requirement, rise as,population tnd inconme grow and technology 
intensilv increases. This is a worldwide trend. 

" Techl logy requirements hCCloiiiC more ompICx as the goals of prodluctivity and
 
sistaiilihilitv ;ire conhinted.
 

SThlie casy solutiois ha1ve gone. Agricultural production is increasingly moving into 
more dIifficutIt cnvironinlets. We nccd a ( reeII Revoltlion fbr drvlamd lgricltlurC, 
Yet Yield increases under thoste conditions arc difficult. 

SB'roiadening of Ihc research agenda. I 1rahaji/tioi, the extension of' the 1'Td chain, 
amid the need [or post-hiarest IcCIIIlhgy rCprCsCntadditional chalnges. Sinilarly, 
CIIIl)10 eirClt ind ClUity CoMidcrit ions tend to comprlicate tile research a.genda ccin 

,Se'arch 

collaolratio i. we sinlilar!v idCnlieiC a ntiibCr of trends:
 

Supply sitdeq .. R . Looking a/t capacitiC, and sources f' knowledge and 

Slre emerging global research svstcin has an increasing nunnher of actors, pairticularly 
in Ihe private sector r NA RS this mcns more oplrtmunities Oir wlthmaltion and 
tli\'ision of, labor. A key I Cqnirtnllit is leadership and lrmnagcnlrntl to makc good 
Use 01Hol ooInitiCs.hoe 

SSlicer grwil If N.ARS. NA RS have Ween griwrig, as the figures lrmsented showed 
us. and their capacit\ h's CCn expanding steadily. 

TThe changing role: of NA RS. In the glo al techrholgy-gencration process. NA'S arc 
increasingly assiining atleadership role. Within tle global research systcm there is 
recoignitioi that NARS must lead the process l' tcchnology gencration il progrcss is 
to be Matle. This, of c trsC, placcs additional demands ol NARS leadership and 
management. 

()ulr commonl11011 ohjcCtivC Underlying this analysis of demand and supply ptentials for 
uttire ctchnology is: 

to facilitate tle CVolItin o NARS capmcitics in the direction needed; 
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* to increase NARS capacities to deal with IfutuIore technology requircnients; 

* 10 be'tte'r utilC tihe poten'till offered by the evolving glohal reseairch systemlll: 

* i nhIIiI' Ih IthCIrotLiUctivitV of NA RS ts .ns of teclino gical change in their 
r',pectiv contries. 

Thec otlo)ok. I Ir;cx c concluded froln this tmcctirng that oh1 the wvhole tie outlook is., 
optlhtlimtic. Both the fiurs peit,, CldIrtom oir(altbahis rid thie coIintS hy 
V'Crnlir RIttallir s.,uhtiIttintiIt, this optilimll. I oIg-terii trends clarl\ shw all 
incrcac in 1Irtitl1 NA I. s riind NARS productix itv. With tire cs cpti ('II of Africa, 
all develotir region, shox, nl,,tcrlltirl tecliifllogicil progress ( 11urirrcd ill land and 
lahbo prodcitlutivit. lakcn toctir., thc,,c patst trndls, llid V ron Ruttirr's 

recirch s\collili t", cicoit tel dxvrrrrics of tihe gh(lel -Jill tri . gix t ai opl ii,ti c 

-\,ti\irlrll .eirlcit ( eir cxNA IRS i, csscn 1i0 tirnu, 

r I t ar 


cf -c Itoci this Sit+,,ixic tIrenl ill 
res, r i',rIt' t..tuti\ IfIN.NA\RS ini ,t cntiri tic to ;I(ct I cIIgilng iceds and 
t.ii Ltrcicsr '.,es: itil ever thx xVill 'Icrc Ihi, irrpliCs Lnird stCI'c tIhair rICd I0 II ;rg_'. ridirle 

c th 'cgei dr respinii c t',oMndtl ,/I .l.li_, crx iltillllrlti dcx.ch cprrg ii t real irceds. and 
,thritirre, tIIir cxi cf c tIrI) c\iciir IIC .I IC I( \1 tip " t , irw 

A clion requirements lojacilitate the evohtti i (JNA RNS 

\Vhat is nce.de'd (to hlcilitt tihe cxlolitio of N.\ R.S in the direction mentioned? What 
iC lire ilill I t rrerdtoi r. 

Tlic f isrre, thiit Ner, + tlisuT iriirlrc issusd \ a, high. ( )ur wrcrkiirg grocups were highly 

l Ire ll it0i'r, irraIdC wxis Ceualil irighirrc i () rcct .nIllrrnir - too iil Vto rilnilti(rn herIe. 

SAll 'cc filrlrrca tiions arc. rclcviit: their slccific veights xliv [hy ccuntry aird
 
ci re n is a%
lrce.' 

Iach NA .S 
rcicCIIII!rdliticcir ilr rclatir tIc it,,situatior. Often wh:t is needed is to rcinlorcc 
certain dcxclcIrIrts: \ cry little is really ncwv. 

F w\ill hive ti decide on impleI entig ocr merely reinforcing specific 

Similarly. other achirs asCrirbled Irere (universities. dorll.rs, dex'elopment agencies, 
IAR('s) will wish to consider thoise reccimenlations that arc appropriate for them 
and in line with their comparative atdvantage. One example: cost-henefit analyses and 

355
 

http:dorll.rs


rate-of'-return studies to document NAIRS productivity should be taken on Ly
universitieS ilboth inldtst rializCd and dcvelping countries. Universities are well 
(alilified to do0 this. While NARS gradually build up their capacity in this area, theyshould rcly on universitics. The important tlingi.' is that such studies a-c done. not b 
whoII, but that they are done. 

Lct mc now incltitoi a Cw,hrod arcaIs that stand otut. ('onclptuallV they atll tall into 
thrcc hroad areas of essential functioins that amuNA RS must perform ilit wants to be a 
productivc and sstaiialc institutioin. 

Research policy. ULndCrstanding and iniilagiliu the policy cnvironument of 'atgictlturNal
'sceach, in atiCtkular pol()icv fornilatioiinld lanning, is a central task for any system. 

Structure a(dorganizatio. l)cvcloping an oia;imi/atitonAl structurc that is
 
coimneisurate , ith the tasks oflresea"rch sytcems isimportani . li practice this IICanIs 
adjustingi,tructure and prtwcdure, to0flloV the Ieeds ol agricultural research. 
l'ublic+tor burauca.cracic ,oteil provide an orgaiatn nl 
setting that prevents
 
rather tha flcilitates high proMductivity.
 

.ll~ang,'eto/'agricultural rese'arch. ,,\liimportant tlsk is linkimn the management of 
the rescarch l(', to poduce results,+ and uobiliuing. developing, and managing the 
restources re'uired toCl(hlclnt.researlh.
 

All tto( otlcnlpeoplIc arc overly concerncd \\ith ipUts aLd resour.cs. MOre iplllltt
 
tliaii inluts per-,c is the productivity of tI-: rcscarch s\'stetu - the process of llvcrt i1ig

inlllts (sieiCiifiC 
 capaity il(l finds) into rsCCch olutplt (new knowledge and 
Icchnlot!\y).
 

ThepolicY area 

A clear coiclusion of the workshop isthat NA RS lCCd to huild up their capacity for 
strategic planning. Thlie rato ialc is that to iMiiagC the fiture evolution of' their 
research in a sustainahle %\i.NARS need the capacitv to plan. This implies: 

" the capacity It UnidCitaSUlM Md Mnalv/i glohal, regional, and national trends and 
developments in their ecollomijc, social, pollitical, technological. and institutional
 
C"I1VJi'rmIlllt
lIen',.
 

h
the Capacity ito plan, te iStitutionlevlutionor the long tfritI - ISlponding to
 
needs, opportunities, challenges, and threats:
 

" the capacity to deli ne, rcalisticallv, the scope of research systens (An example is that 
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technology generation vcrsus technology borrowing isan option for small NARS. 
They need to define their mission in line with their expected resources. Intelligeent 
and systematic borrowing may indeed be a mlore realistic choice or sonmc of tlhe 
smaller systems than attenpting to build a IuL! fledgCd capacity for technology 
generation f'r which tie available resources are insufficient ): 

* 	the capacity to fornlulatel clear research technology policies inline with tile needs of 
both (ihe Cotliiltiv rid its pl',,dUccrs, 

Stie capacity to rclate to both policy-secto, and other scientific institutions 
particularly potential collaborators in the research process - and the capacity to
 
manage such institutional relations froll aiposition of relative strenmgth;
 

• the capacity 1t)determille tile orientation of research programs, to set priorities, and 
to allocate 1 resour'ces in a riatilil \\,;I.'Cc 


6h, ,hih 
social sciCeirCiL-,. I evc N A RS lacC p le)hhIns I)CaI Se tlheil social scirence CoIllponient is 
olteri kcak. This can be inprm cd i t\\,) 

ihis i,it s,,k ,'equitres first-class, scientitic capacity Ilboth the natural and 

way's: 

II se social scielce capacilies thai arc availahle elsewlhcrc in the SN'Sytem. The larger 
NA RS mav be able to tap tivcisity trlcnmt. 

((ratralIllk inlcreasC social scieie cail'cit\' Within rCscIrrcl institutions. 

The second major task Ilthe policy area that was etimphasized is to mobilize national 
C0mrtritlnleMt to s agrictllttl research. The po(int was Olten Mnlde thim' bothl irn lur 
funding level aid Suplr stihility have ilipmrtanit implicatiors for NARS productivity.
Gencratinlg coilitincirt is Ifcasihle -. as many NA RS hlave shown us. After all, the 
long-term growth figures of NA RS staffing and expenditures are impressive. 

'Ite key requirement is an active dialogue \with tie policy sector. To iariage this 
dialogue in aInieaniigful wtay. NARS need to huild up their capacity to generate 
informatin that dLoclnlents the prodCltivity and the relevance of1their output, and 
lopetl'uIly high rates of return. 

Structureand organizationoj agriculturalresearch 

Our discussions concluded that NARS need Iliorganizatiomal setting: 

- that allows them to perform their tasks and deliver the products and services 
expected of thenil: 
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" that facilitazIes the kind of management required for effective research programs, 

" that enables them to lttract. retain, lotilvatc, and productivcly utilize hiillv
 
qualified scientific staff.
 

We discussed prohlcms snch as tihe fact tht the cnviromentlll (1' large public-sector 
hurcancraciCs is nI t normaly e0oducivC to productivcresearch. \Ve discussed action 
requirineiits: there arc too Illan' t list hcre and [htev depend ott specific circtmlstainces. 

We tgrced on the main thrust ofvcotution rallher than revowlution eraIdtal change. We 
enliphisized 1lhC nced I'r stililii\ of sic ,lYItctures., C\cn ill tihles f lgrldual
C\oltitictl. (Chlancesofl 'mcccss rllC(od. isi,,inami NARS 11;1\ Csho\ i1 us. lhCv llC 
cvx)i cl it.,i/atioil itcchiiiisus tillt i\ c.lilic sonic o4 the ilicretit rigidities and 
1;t\hC Hlls CIcild t IIIOlC fa'MoIhlC sc1titI. \V'c sloil sItIdv atld doctictIt the succss 

shoiC. ind ttAikc Ilic inidel, aaildC I'l rcplicitiot ;1id ldaptatliom clseh crc. 
Ailtetr i riprlantlcolcern uitideri Ii ii /atiotnIittd hic (itn relates to 

liinkiigcs. All Ihmihttitl the e\Ck\\c \suireircmildcd of thcir iIIIimlance. We clitc to 
lie lfolMIx iieCMi ItiiisIMins 

SN;\RS Iteed 1t)bo ncd oityii :id hUl.o.ikg, atld r'a toh co)opera'itI h olhcl
 
istiluitiotis that oiler p)tcitiilh. It the fltlirc, given the trend[ 
 s\'c sit\\ they will need 
lt he C\ cIt IItle mutl ild miClIttC(. 

SN,.\ RS cannott ;iittd 1h)\\ k in isi(dhtion. This is paitichrhill true fm smaller 
'esc, Itch s\sltis. 'Ihy ;itc htt il ,l.tp ttehnIdt (M t'.'ltth \ linIp)tsl ,ii d lecd to 
tltgigtC ict\ l\Cin tee luthiii , nboring. So far. largt N.\ RS arc more successful ill 

nillhpmtii tecl hiWvi ,(otipotltits. 

()ur discussikm (ui iiikit,,c hitscd lmIt ta grups (oI instlittilns thOlaNARS 

tlthit cli nts IaitI ts ;Nitld I.chlttd1i!\ -tmansfCr ittechiiIsms (\tettsioit): 

Stranig tt,sti tit IM s (Luti\c'sitics): 

the scienitiitcCitImttnitvaIt higC. both i tiotnal and interna:oilk; 

* ptlhic'ntiakers. 

Wc conicluded ltiat effectiC linkagesvithilhthlos t'(ur groups of iistitutions are 
essential. And we recognized tha thas linkages need tohe organizCd a.ld mnaige(. 
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Client relalions- linkage."withiiartner-aaid erLzvtision. The iniportance ol1this issue 
was reiterated IrequLCtlytV. TO he ieSlonsivC to client icc.s. NA RS ned 
to Jnlprove
 
theirhdownstream link:ices. 

Linkgev ith training inxfilutions,. The reasions f'orstrong i nkaigcs betwecin resarch
 
andlltraillr .are llln'V. The iced oirileltritOll is gleat and i-,
rcilVaiiltl l0 both large
 
'ind siiall NA RS.The effects oftliccessil inlcrlation[ tianill Increase in) the critical
e 

mlass of scinltific staff flor eaIc"Cilch as hetcr an ti-ch
c'lforts, as,, c'll e illt trainhini.
 
We COnltltIdCd that sli tiorisre oiintrlllll
rv spcCilic and small NARS sollulid apprlch this
 
issue On aite tiLa asis.
 

Linkag.ie 'ith the u'icnhl/ic 'onnuii'v(national and inlrnational). l he rationale is 
IlLiiibelr o 1 inI 

o[ tltlrlilitiCs) Jcliltitin, Building tile ;pit; l\ 1t cooperai1tc cllcctJi\ cl\ 

thtil tile glhV - cto, thC 1ldbI r;,,'irlC'h s tel 0tlrIImanlV 
lo r c e ,
hlo\,tL.%crl i,,dillic'ulli rcclltt C1 ltilldt1r" liiil
 

W \ I \ \ l iiitl ik I ssel ;Ii1tlili11.l(d 1 illi CI: 

I hlriliilal Colllilboia;IMI (N'. \(.S N \RS). (;i\en th rIo\IMll in N\RS capacities, 
is iSiL C;i titiC. Ihe' liti iiti iil ia cclh;illisilis isc'd inCILIdC iclw',rks,joint,is ' I 
\cillllc".,l'c',lilll [ l ilimlill m (-.It../i.2 Im c'c'h l"l'll",. 


<,;il\ C'i;i~ ih h1cJn
o llilbo limm \ iih I. I ( , ( 1d1l;ibl W'lC ill All,\ lrnatiolnal 

Ceit.l s liC iNt,'ilil\ c nlI\ iii '.lC\tllitiO M I".ILcre Isc r'l-rl1l1\(ilissntl (ifNARS 
takil, \ cr rci h tiiiictions. 

* i artlc-,ccl i I .\o1I ll;ipiiCill. I hi, i', llin'_ lit le(. ltliilorc inllsollic Ici lls.btt 
thCrC iCe ub l;inlial di ilc s h'eticn iciLois. Inllillid\i , l C tih 
opportnities. cfhileine,. Lhe
and tliriss. HiC key\ to this, so ltoillo is cap';acit\ to 
tlic.lstalld potelnlial. itiiii/C ieslrces, CflctCii clh. ritinalice di isioll of labol.,
 

0tr0tili/c j0itnl \Cntnc, ( .
 he'rl' CnileC . illd dC\clol i pjr lte ii'hInJechiiisims hllat 
lilCtlllllrv lieds lli c'irnCIstal ;iilcs. We ;ar'et- ion the loll \inl poilts:
 

T[here is \ ;k to he done to in a b llcri he opportunitics
 
zv'liiiiilc.
 

SWe need lo kccpl this suhjcct tildl'rreVic\. 

agai ih
• itwill he on tinlagit ii:ia inteill tntre.
 

)onior collabotlation. ()1rlJ
discussionicsed oilNARS capacity to integrate,
 
coordina,,te aid itill
iil the assistanec of,donors. The hasic pin.el, is tlhe ilced to
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illtcirarc donor0 as .istmcc irito Milal pr1ogranis anid plans. T11w requl red tools 
inlludeRI the ft-~i pla ns.C-Il, MNItIiiii\ rm I i i.';ave US aln example
01 SLIL'CCSSItl (IIM-I() C()()idiitiof arioundl a hilt ioial plalli 

Linkages withi tin'ptilicy %ecto. Fhi,is c,,sciltiA~to) gcn cratc suppIOt aMid mob~liliZe
 
iC50111CC5. 
 I i di~ot!L. \%1111pJ)O II!\.isi I lic Capacity' lo de'nionslrate the hlletits 
(it ilgictIltluml eeiil Is IC(II2III. WC~ IlCtl i1IMIbiltionl ml1the CollII[ilt Iion (11 

t aCo~liitiI\ 

to In\ estllilit ill Ic\cmd).l Ill,,\ iphieN a need for Soc(iail sciclice capacity Ii NA RS.
 

tI'ie~h 10 the eCOMIi(iz 01)\J (lantII tUtI,'IeillIn tiOnlOil hereI'tLrlIS 

ManaIl~gemel nt ofa(g riculiura / researchi 

I lic kt\ issue11 CIilltIib~~H2ela he11Ll I)rILICti m o)I N:RS %%Itli lone-terni 

* lisaeNI(SL~ltlci\ ~ll~e~lf)ilIlld IlIip~lIcIieit510 aiid rel-evan I progranls with 

H~umn r('%uurcc',. \\ t., w-ileelI lt(:kc-\ I115k i, lot \% rk Wnd\il %o effortoth NA\ RS Iii an 
II)rase11(1 iid(e\(-lup. IIIAIIlilli. ;1iol cffctclv~I. tijIII/ critical Illass ol,LI~~i\ 

',I L.II I II~If Ic~ C I h M' ( Illi Ll ;1 It.\ ;11i1 (11M lIIItI, l i-C inIp lllantI 

iI WJIll'L Illli Il' C0Sc (.II po k lt h 

~ \ lic\\e~ ~ leliiIiaR, Nr lliuii)utuil kIf seiiiiificlfl lel\ k1l,[Icpciel oftoitjncs 

(k~.'i.l* I'I llSC'iN i~C f ire. 0ciiiiiclisa;IltI sciieiuics. Cneli'1, pl-mlitiolt poss'ibillties.
opclinii. Imit I,,. cic. \\ c. %,tskmI I I ; I *\ ) t Iiii c ;lii. ofIC notif Iii I lI() 1tell[n dsi Iable 
Ill puibiic-sCcioi biMInciCI ieAS. M) tII.C 'iis, a need.( to Irciiifouiccol1: 011 efts-, towsaids 
CluIdIl-Midailadjuillent'Il I hl,, 'eoliiii tile need in) iiistittIMiLIlic Iinkiwces between 
Ii'llcl mlidI 11111112: Iilil(IIs ia llalofmccl.'ssf ii liiikacs firoim a iiuiiibei oflicS it 

Financialrc.-vources. ( )I I ta,sk is t Iimipni c NA\RS capacilf Iltomobili/e and effectiv'ely
iluIIC Iiiiaiicaal icsn()llices anid eIsure' a stabhle I'IMv Of fdI'ML111 (willh anl upward ienld ).
lj Is setIm fN mIII the piiucitisy and stistainahilitv oft N\ RS. T'here IN 

proncss. huillotili)111Il. We uieed toiifieorcbrst ibl~ oliltetat 
Olie natioinal lev~el. The ba"ss brsuccess is thlecaplacity to dciuonst rate to policynmakcrs: 
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" the potential of agricuhiural research to contribute to ccononi ic and social 
developmcnt 

" tl letcch nology needs of countrics and their protdice rs 

" product ivitN and present output o) rescarch s\'stcnis - rs arch needs to earn 'credit" 
through reluvant products and Contributions to agricultural dcvClopment. 

Work is required: 

to enhance NARS capacity to mohilizc funds:
 

to -tudy evelop)altCrnativC mechanicsms
an 
 for Ilundlig: 

to ctnhaicc tile capacity to ItilizC cxcrrll (dIono0r) [Itnding, particularly in Africal 
NARS. 

The resourct'e milx. ThlI,balance between.,c IrIui and Iil',incial resuces is impiortatli.

Xe found that in the iltrice of pttdt() it\
ti anc. siitinialililv wC iccd carCfullk
 
hIliliced .i() f l)(ntlh ItS.W C ,SIa\, that c\C',i\ eC
ttinll Coililne tIh 

Iei, e )l pClatlili! dtit SI \MStaff 


t.'Y \ ill Staling 111.1\ 
n lliidS. ()tlr ill Ihis ictl the gnttlall , Ih ill
 

fui.dilni. The oc'l icii.cs i e all tliiitli\;tcti Stall Il;i 11ia\ iJ ate and sc\'crclv

rcducC thiniproductiity olfrCesealch systcmils. \c lced cl contlliue to rcinlorce cforts to
 
Irelllmc Ihis imbalance andtu
pIonlotc hilaice'ti OimV1ii. 

Co ndIlSoll 

On balalncc, we have what looks, like a Shopping list. Yl, I amn conviiiced of the 
follohwing: 

* The list is mnaliageable and well orgalied. 11is hroad and Specific. 

llinaV 01'11oA tion iS llridewa it issICs.here ispr1-(ercsS. 

* Reinforcecnlt of action is nceded oi Soi c of the issues and a shift in enmphasis oi 
otllhcs. 

WVe know that tile following is a so true: 

•The broad ralinge o issues idcntlicfid and recommendations made are constraints to 
highlr IprodlctivitV and ti ofl',laiMnabili NARS. 
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" They fit into aiconccpttal frainework that we at ISNAR ar using to work on these
 
issues ill 0 Sste2[Matc anlld raltiona.l IMaliInCr.
 

" Thcy lend thelimselvs to actiol. Inprovciclits arc gradual. 

Acion - When andh v whoh. lhicsc o I I]incll It tiolls alc addressed to all of lus at this 
nict IguC. not olI\ NARS althI it NA R; ;tic tIic kex aclos. SoInc recommniditions 
cal and should bc actc(d upon tt tlic natollnll lcvcl. ()tlhcrs cld thenselvcs to rcgi.onal 
mid globil collaboratlot.h..\u c\aillc. htl inm\olc icutt a11tlircc lcvcls (national, 
icgioml. and 101ha iNtl dala bmc on ,NA 1\,S tlic dc\clopilcllit otI indicalors. This 
prlicL'i rquirc,, cItiol alld 'collabotloithl at all Ic\ cls. It nccd, one glohtal catlyst to 
IIitl]tc.,Id coo litI;ttc tetion b\ hic Ottc",. 

Thc tpurlo , , Io h 1h:1xc iI .l Il1 11itll 1);I,'t: .ill compl' ()tl N .,\IS.TJheCH ,'l i Mt~ limlhlc (.ImIt 

kitlds olf rd,,tick, dC\ lopeCd h\ t1',pj.*cct will It NA ,S in both analvzing thcir 

ICLkiil t;tctit . ;tcI ,'t Itl)tO isa Col' ,Iltalhii ol ill acto s iiitmlkcd ttttiogrec on ai 
CtHI11 lH lh . M_',t , :1 t H M IA (11\ 1',1011 ll. ;IIIti il I i ll. i.11tll d It ;I' 01 lk t~, .1M ll 1 WVC, 

ISN AR. shil t;tk' tic'C ii thi,. 

A\ithicr c\ItItplC t act iMt ;grccs.Cl upotl is regional collaboration among \flrical 
N..\ I+,n 1 14I111"~ut.l ,. 1h "L111 ~VI'r. Sch 1.u'Ig Would pick('ti u ,,c in" 1prpO,,cd 

tip1the. rcetiiiitcittiit, clibriteI here iII F-ldtlill. and tralslltc thcttt intot spccil'ic 
aclhiol pisw t.ic utl h.\e.it the ~ 

TI. it.,,we orlISN.\ ,i, this: otmr lpiigrti is cs,,cntItillk otl Irack. Wc linv !o kccp 
going.\csl ll stcp up ottrcttol in hIc plic 'ant liihkacgc arcats. \Wc shallcontiitUc to 
focu, ol the hoMg_'-liii )Iodicti\ i\ of NAS, looking ol both idc,, t lic cqation: 
ilpul and rcstllil", aild oullt andlipllact IWttcit1 \c shall contilltuc cfforts 
ito itIobili/c atioallll coittmiililtlctito Ctilllli sa Ctlpoint ',tlcNscd soI lel 
clotucittlv h\ I)r. A.-iir MllIantcd. 

A Word ofUITnks 

Thc ticic has coclll. toiV ;I \\ ttuIloItlik, Ito all tltoc,,. \\ Io iadc this ne.ting a success. 
Tl'urliii first totour hosts: our cordial thmks to l)r. Krucskcn iand l)r. Klenlcrt of 
)S".. Your ccntcr is great: it 1u\idCd aii cxcc'llcnt cn. itillllcllt Ifor t productive 
tItctinig, full f stitiulaitii licls,,,its. Iic rctling Iacilitics %cici tiCst clfccti\,c and 

\'(itr lnspitalitv most gencrows. \\c cttc.vcd bciig vour. gtlt'"s. 

().ur appreciation to [)r. Narrain ol (TA lor supportitng this workshop as a cosponsor. 
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Mv Ihanks go to the autlhors o* o ur 14 paper.. Your papers vere most stimulIat ing, as 
t11r discussionls have shown. (ordial thanks to all ol 'ou. the participals in the 
workshop. Your participation in discuSSionS and \'our readiness to voLunteer fr 1many 
tasks isgrcatlv appreciated. 

NI ,coi ouplimunt- ito live mtderitor": Nantred I Lihio, I Jwc Krappitz, Adelliid 
Ktickclha;u,. Nliattlia, I.aiI/Cendorlei. and Iltoils SChweCderski. Your process 

,uanacinmelt. WsiMt;ince hM 1LuIv Iacilitald the<.discusion,. )'ll ia sIIharehIldlrs in 
the ',uc'cs',4l thi, C\ enI. 

.\ \\orlod t lhiks to Ms. \V\r/inick and MS. Nilsclc ,ho looked alter us so we.ll all 
throughou the \week. 

la.t hut CcIlai il\ not Icast, m.y corpliluIncts to the or.",nizit leant: l)r. I..lavier, l)r. 
K. KIciuiertand lrol. Renhore. They enlincei'd the program and merit our 
appla use. 
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An Introduction to the Participatory Approach 
as Practiced (luring the Workshop 

COIcrinaii FLu dat iOn for IIIItCrIuti ion a!1ICV10lopm1Cnlt
 
A Mdfii, W oocul Repubiic of (icrmany
 

I)SI Participa~tory'Ap~proachI: Origin aind Characteristics 

In tile ctimlt~(A the tIIH lailwe ()t ISI aci\ is, aI icolrilltation (it wolkiL and 
m plI tItCiccs ho.c;IlII e atId(l Itt the hee6 

It980ts. I11Ilhiejell eollllllllatloll \\ as al tile enle ohifthe dijflicutlie" ill tlailljng Couirses, 

Co Y IIIiitni tI I ' V1 wI(. neeesavII.\ IiI Ig. of 1ilC 

\\tlkslopse ClhIlelleL~s. alit Ilts1t fleo1ijlli ut)serveistifft llcin~s 

anit;sp:aper plesiliatittns Iie feilrcrlees andh \\(ttikshlops: 

l illiiite I)Ossih~iilieis hIM ilidi\ idlals t (\pless tlilllseiks ill a g-illop 5%ilil leads to: 

*()lli1illatjofl tI thle COMll llial itoll ploee:ss h \' Opiltiotll lcadcrs: 

* liSLItsSittll fir itl'ities \\ iCh MVrnot set hy\tOe i21np pioA~hbi misiriect the diSenISSiOii. 

*git p nlettitel dint ;mhiii much 11(1111itis emitlilltntieatitll process. and lave little 
MlL~Iietalluil1_1 0It \\liat has I)eell satid ill tlte eoIiltt iici etahlv atpprolving and~
 
apply'ingl it:
 

*time andi(human lesoullees arc wasted cuause the commtfunlicationl process is not 

In Iecolielltill tilecomll1nnicattioll process. heCtci lllohihj/atiiof liulian resmonres was 
eiphtasiied. wlicltill it \rjls ill a st ttf lliee ill,. a Ilaillilu, CotlllSC. orI all ilnterna~tionai'l 
coInfeieiieeC. llllttvMilIg irluliiiul p~artieipatittll ill alli these tiselits heeaitte ()fle ol 'tle 
illillii chlhengies. The Ittlicipatttl apptro~ti w\as (1C(l5htttel att )SI." ill particular its 
Foodh andli Aic~ulture D evelopllent( ( h. is app)a ll iillot he sceli as a( "IA. 
Illetilmdi \\ilh a hi\C set oft rlles. bu~t ralther as aIset ofuehliotw Ieeelts whlichl 
IluISt he adaptei t0 the Cha~rateristies(4a speccilie cournllunjeiationl goal. The flexibility 
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inh,erenlt in this approach isolnc oft he preconditions necessary to iIIprove part icipation 
illComun,icnation processes. 

(;ioup work, plenary presentations, plMary discu.ssiOnS. role playing, panel 
discussiOIIs, information markets, and visualjiatoii are the main Components o1 this 
set of mCthodological elemntI,. lahmahi element consists of sultclicnts -llC'hrarC
 
differCnt fOrinS of1group.\\,ork. ,ifferent \ isLWli/aliil techniques,, etc. InI Practice, this 
pallicipatorv aproach calls fOr mo0deratol,. 'l'isu trained pe]oleImust support tile 
communication process in a grt tFouph\ ilt oducillg appropriateI COu IIlliIcatlion tools at 
tile right iomnt in ordcr to inkc the \olork ore efficietll. 

lo splain the possible coimliimations o'fdiffe'rcnt elcecents u,,ed ill thin lj)u'ticilatOrIV 
applo;l'h on an abstract lc\el doe not make much sense. but this \\orksllop c .n he 
used to e\plaim and illustratc this plrticipator\ apprlach. lTo bgin. file paiticilpatory 
approach ,as intro1duced to the \wrk,,hop parlicipants by means of a visual 
C\uladiatt i , , ,li\\ 1 in1 Fic r I. 

Figure I.Visualized ex)lanation of'the participatory approach 

I. Q4 , U) T 

I ..... + ,+.. , 
WI huntior -4 
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Working Steps 

The kind of participatory approach used in the worksnop will be illustratcd by ain 
example of*one presentation and one working group on Session 1, Food SurplsS and 
Their Research Policy Implications. 

Visualizationa. papers 

For every paper preCnunted during the wolrkshol), the main issICs and the key words 
wr'Ce S:..uitnari/d onil ol or tor ilbords. This visualization supported the s)cakcr's 
prcsCllatiol. and alio\,.d tle listeicrs to reter to it at anllmoment dlturinlg the 
p'rCsCntation and the liscUssion, hoth advat,taigs which even the Ilse of tratlsparclcics 
cannot otflcr. In addition to this cxtCrnil tn'mmory functioi, the visnalization f'acilitatcd 
tile docu~ienititin. AlI pilboards were pholtogriplled so that ill workshop 
IpMrticipnt , had p1hoto, oI all p'iInotdrIS - and LthuS all prCseiltitions - at the end of the 
workshop (,ee lFiguic 2). 

Workiug groups 

live \\orkillg gronps wee esltablisled so that the senslo' top)ic aIl piapers could be 
discusseld in notl dept hI.[lach \orking group lmad a lairly Irollleqtiul tetilCnCtati 
the different groups at th \.ork,,hopI (NARS representatives 'rotit theldiflcrent 

egions, dtlottor replesentatives,. resource iprsons, spouslrs/-rimni-r). iah working 
grtip1 (lcidCd time main issueito be discussed! .1time COtXtxt mif the respective session. 

Therrclore, the group work ,larted hv listing key words, and then clustered and 
lpritriti.d Ilh s,,ekey.\ , ords. 

KeI'word coilectionin the working groups 

The kevword collectiot is a kind olbrainstorning mcthod with the help of visualizatioi 
techniques. It starts \with a guiding question. usually 'orilulatcd y the cveit's steering 
committee. In the case of Session I the question wa's: 

According toy ti'rowI opinion and CXp)Cericoc ... difleritllg, agreeing or ill addition to 
what has CCn thought up ill tile plelmary... .what are the most threatening and 
challenging intermittotal treiids With itlipact on11agriculture in developitig countrics? 

lach participant illithe working groups wrote annswers to this questiot on cards with a 
markcr. using only kevwords and writing onl alsingle idei o (one card. 

369
 



N ot;w st ir i frno 

I,~lk' tr 

&f 

i )V k.- "-" 

tL_ r-3 

a)O~mdA, 

lP Pfi- P*D ', ' + 

~

,+..+t ++ ).+ 

r__!_ 

-+ 

PAW.' 

(it. .Atoim 

hgureO: ,_p-.... uipS 
-,

_ 

Agicltra Research:'+ Imlctos bNo+Prof.W.T, .+,f+dt+ 

Aigrt. r .alzearc I eations bof . ips 



After everyone had finished writing, the cards wcrc collected by the moderator', 
shuffled, and then shown and read to the group. For each card, the group decided 
where to put it on the lilhoarls. so thal cards dealing with the same problem anea were 
clustered tot)thCr. AfltIr all tHe c'rds v\'eron the I)Mtrds, Clusters ofl'difCrcnt 
international Ircnds cnicnurizd. Ilic,,c clusters werc giell lic'adings hy the group, and 
(_al vIith in a 1tiOit dcidCd h the roup mmLClbCrs. 

A typical result may be\sCe from Iigure 3. The working group listed thlisC main 
aspects relatine to international trends: 

* demand fto agricultulrall products: 

* distorting agricultural policy': 

Figure 3. Keyword collection (relating to Questioo 1) 
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" strengthening of the NARS: 

" rural infrasrt rcre; 

" poliCy dud NARS. 

The idea behind the keyword collection is to give participantsa better chance to 
express their individual idcas and to achieve resuilts as a group whichire acceptable to 
every participant. 

The simultMCos individual reflection brings outt more idlas than a verbaIl discuIssion 
Cver coulL, and opCns up opporttnitics foI participation, evenl for those who normally
I'orm part of the silent majority. This ik particularly advaintageous for intcrlational 
meetings where p rticipi ints have diferent knowle'dgc and capacity Ior the laguagc
used in the mcclilg. Tlie visualization also givCs more reliability to the individual 
stalcllells b.y fixing cvery card on tlhe pinboard for refercc. And if'0onc pe'rson I'Cls 
that hisor her idea was negleced durintg [he discussion, it is casy to point out that there 
is still a card left which has not becn corr;idcrcd b. the grotp. In the end, there isa fairly 
precise picture 1fIhe priori ties which the gronlp wants t( se! I'o a palrtictlar topic. B1 
using this procedure to consider comrplcx issues, groups can avoid getting sidetracked
 
illtO discussions not ger'I9Hrr to the tolic.
 

Working with the collected kevwords 

The ultimatc task of the working grouptl)s for Session I was to MisWCr the lueStion "What 
kind o(f dcvclopm nt and research plolicy actions arc rcquiircd on the national and 
ilfcrlafolinal level?'" 

'lhe topics to which the policy actions were Sulpposcd to relate had been elaborated by 
each working group through the ke'word collect on. The differcnt grotmups then 
decided how to continue working Using the results of the initial kcyword collection. 
l)ifferntl options could bC nolicdtl. Somc groupLs used simtaneouls visualization 
(lur1ing mo0re in-lCpth discuAssions o) aspects of' the problems inl orler to capture their 
thoughts. (ther gr(outps used a matrix which they filled in card by card with their 
proposals for policy actions ard research priorities. Arid sonic groups usedLseconlId or 
cven third kevword collections on policy actions and rescarch priorities for the topics of' 
the dif'fcrclit scssions. Figure 4 shows the results ot' tle kcy\vord collection (f lthe salic 
working group and topic as iii Figure 3. but this ttie relatinig to OuCstion 2. 
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Figure 4. Keyword collection (relating to Question 2) 

7-

Visualized presenlalion of /it working group's re'sult 
The visualizat ion of the workijug grouIp restlls must he seen as a .ajor"tol to ensure 

that the plenary belefilslas1m1c1h is p)ssihlC frm1 each gr"oulpsI,work. It also sli ilnlatcs 
the groups to really Concentrate oil the ainii issie for Iheir p1e.csltalion. FigUrcs 5a and 
.5 slOwt liet vis.ualiZCd ICsults 0 he1w)rkinig ro ip whose kevword collect ions were 
)reCtSnedt in l:icurers 3 and 4. 

The results shown inl the figure" were achicvCd il Iwo sessions o ()le andta half hours 
each in the afternoon with the whole workiig gi1oltp, llnd one more evening sessiol of 
the group chairper son, rapport eulr. al(l moderator. Figure ( illustrates iaplrCsentatioll 
of 'isualizCd working groupl'uLlltS nv arlticipallts.OlCf the' 
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"lh simultaneous isiiiiziatioii technique \'.is used during the discussions finaizing 

Cildl SCSioll, nI lso (lirIg the discLsion follov,ing Some of' the plers. This also 
IMILlC it possibIe. 1t LIOCuentiI participailt, cottrihilionshduring 1hc,": pIcnary 
discussions. Fiigure 7 shows the 4 ot the fiml p~claryrCult,,(1siniutaeotis ''isualitaltioii 
discussion of,Session I. 

Figure 7. VisuaIizatio of'lhe final discussion of'Session I 
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The art ,j 'visilization 

Pariticipatm. \ p-i pnI%\ork;III (I p recmtion o)tpair Ih.IC' ISma h 

k inI (Ii' III IL'~ (Iidl'I111i fiia~ii fltIII(' 1 tiiiiiciiM~ jiMI 

-\v~I I giigroI p -CS [Is IV 

O f JL ] tlJC' IM hC pj)C'LI1LL~ 

ligure 8. Vistidli/e(I present~ation off lie re%sii of'n isW~orkiitig group on Sessioni 11, 
"L inking Groiwth in Agriculture i itii (rovi tl in (Othfer Sectors of the l'xoioms' 

WI , 

377
 



Figure 9. Visualized presentatiou o1paler by Prolessor N1. Gorgoni, presented by
Professor U. Renborg, on "Linking (;ro t'h ill Otiler Sectors ol the iconomv iii a 
Developed Country': The Italian Experience" 
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