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ANALYZIN( A(GRICUI TURAL TECHNOLG()(Y SYSTEMS:
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Buitonm l. .i'tflion* The AnSaivltilo Iii,;rk 
Re.;'earch /)irec'th From the OULtse of the Cooperative Agreement, the 

INTERPAKS Research Tearn, fhe Project AdvisoryInllroduc oil Colmittee (PAO'md the USAID Project Management

This report has been prepared to describe [he analytical Tearm 
 agreed the project could better be served by soniethingframev heiig developed by INI ERPAKS to cxarni'ork e arid less thalr (or diftere lit 'lornl) tile preerlion of a sharplyreult i lasseSs agc v Illtechrl(iy ,Sytslis. This lranilework is specilied, q nanlititoatie systemns iodel, which could not bethe direct result o' vork uLindrtal,en thloui1 a Co,)ilativc Made .,.ufficienly reliable thin thilecurrent state ofAgreenent between the i.S. Agency for ltclnaliolial knowledge. lhe decision vIas made Ito develop a differentDevelopnent (LSAID) and the Inicriiationml Plvram for type of systellns imodel. an illductive model, that \muld allowAgriculItural Knowldec SySrenics (INTRIAKK;' at the 
 the user to discover knowledge for himself or hierself , and oneUniversity ()IfIllilois ill]rbaIa-.'haliplieii. 'This report that unfols increluernaliy wilh progressive refinenienl basedserves to stnlalii/ e oles tfille llid topit to ,sugget poissile on expelCrcce. For purposes of clarity and nderslanding, tihetext stleps to rmve ill tile &VeltIIien0t ot tile aila!lticaI ['AC recomlmended that INTMAKS refer to this model istranlie\Vork rll tlie rescllcl and levelopnent R&1)) stage i analytical franework, rather tian is a fCrmal "syst1ls.. 

to wkidespreadI applicalioii, nilodel. 
The resuhtine INT'FRPAKS ilnstrulnenllt should le'I1lic (C'ip(oralikV \git'ltcilni regarded as aldescrillive and analytical fraiework which has

hi Fiebray. Ii, . SAII) and IN'T'RP,KS sincd :I five- two tarts. The first is l inelhodology, consisills o'f a set of ,ear C{OOJ elliC A reCiliit entitled' TIchnol,,v indicat)rS. which is a descrl'itiV device llat servTes 1o~evehopuient. Tranifer and Feedback Systemns inl organi/ e dala collection and to order data for cenparison,\gricultcr'C". The originiI objectives 1tihe ('ItIprilive between countries. By its very natire is an inducltive
Agreeieint were threel'tld: I1to develuli 
a llUe-to-life irinel tillehodology, it requires arid aliws f(or adaptations to theof techniology dcx\elopilt trainsfeir, and utiliatiun: (2) to realities otcountry contexIs. The indicators, then, arebase its c'realion aidt proogrsive lefiellcirll on a1"eries of' inethodological tools that aid the analsi in nakilrg a generalColmfparativye national technholtgycase studies of existing ! appraisal of the syslent andits ftlliCtOlia Components.
systeis: and (3) finally. to cxtract fio the process a set' lhe 
 coild part of' the istrUimentl is tlre descriptive/concepts and tools o01pr iclicia te ill diauinostically explalnatory represclitalion of a coiltry's funcitiolninassessing syott:iti, or parts of systeils wi hit view i,', :ird lechloloyy devcopllljent ant idraltsfer s.ystern., which takes theimproved alricollural developmlent firll of" , Ilow y:.,ern fOr each country. The flow systelCornside .hle prourcs has beeii riade Itoard a'il three lodel is all asltraclion which rt fccls the aclual operation of

o(iectixes 
 i[ttile process is Oln-tillg iequiirillQ ftltlher a coiItry's aericiultral teclrrolog-v syveteri, rather than tilerlucrertiilat fnine-Ilnii of the cvoivin fiainie\oik aild tools. 'ial, u)l'ncalli/ational sltleSttre re presclted by g ivernmruenl orCritical inplts into thils evolution have Ieen e .,clsi\xc privale sector :Orgirnigrans. This mlodlel irir.'ay's file realitiessearches ' tle iilg ilerluC, ill e ic it'cOnslt.1alils, each coulntryv alld in so doilIg hiiglifighs the sirellihsald
aiild tie ilsigls alld execi-icilce (f the orieiin;l rIseali tcai weaklesses of iidividturl sVsteimlS.
 
and suibseqienlt ulnidisciplilnary eallis assellli!ei 
1,0l irhe Botliquantilative and qualitative datai are collected and case stludies. each successive slp ot' le plrojec t ias iern cioiipated viih tfiastha re ie-,ii deveIlped by therevie wed and Criiqued bi :ill exeirnlalIrPtjet AdIvisory INT1RPAKS research lican iand v Oilhers, SLIlCh ias theCOilliittCe arnd ic I ISAIl) pr, nitariitgeunt teai.itect Frorn International Service for' National Agricultur'al Researfhall off these iriluti". a 'lnlies s is ericrlq fo0r (Ite (ISNAR . These rnris are Cicil developed ly exarinirngapplication of the an;il\ t.c'a friieiwork to assess existiil tihe clnalacleristics of "Sinccessl ,' havesysterns; systeirts thal
national or pitviricial leciholaoi ytei s. inicludin.,s Iheir I)Siiti'ely ilrip;iciedC producliviic i,, thiririndividual f'tnclilimgllrls and rciatiuiships. Itistlls est'pti'e coutr;ies. hi cirryimng ol[ this coilparativeCrilergirg s\'itlhe,,i thal is reporlediMn here. analysis, these etiidedineS tOi lilIrS are belilg developed to 

: this , pi-I wis tII'id Uilici tie Cl1TCJi1lto'p 1 I)cvcllli ill aid I ral't r S.\'A-liS ill AIAicriInllut 0ie CI, which is fiiiidcd inpalhy S.,\!I) tlld r ('ooicr;tiv\.e ,\,iccmiicl Nt. Alt) I),\N-1ld 40- . 

lica! fnilll,\\ trk pipCThe anima] dccrihc'd ill this ii e prtduct of it tti t'lrit , initially specified iy th tinliirtii l INTIRPAKS
Midreseatrchl anlStlhiCqiiVt lh 'ti.ase leanmis arid 

rec,'ived In y I]ii LtilietIS ;111(,tlrgcsiitlis frti011iilcilhers oil Iicti N''I '\A KS rescir-lh teamri. 

I indins oflh ',tudy otlhers. Ii writing Ihtis reporl. tlhe rlilhorhelpiful 
jicluiiig J. II. ('lriar, 1 NI.

['Iegel, L.I . Joliltll, W. FK.1cleislli, .,\,. 1.Sofnrlik. F. R. S\ sllsoll, . ttds.and 1. o\V 



atllow ftr diagnosis arld fihe iden tilication of pitential 
constraints that limit the efftective perfontance of nationml 
techIi n loey systems. This analysis, ii turn, sugests where 
iti ervcI ti is should be made on be uia I of imitprovement. 
°fhylh it comparatIive, in-delpth analysis; of the four case 
studies alreadV carried onl, as well as thirough other 
experience', both guidelincs and lessons elinerge 1t Sri eT;l 

ptssible opttiins that othlier Countries carn ion.;der ii making 


!its SpcCifiC prOhIcus oritte rv t to SiOiVc rtIricconlstr+.ihnts. 

Indicafors 
One central dimeneitn of lie aralytical Ir'ramnc xork is a series 
of key indicators that are associated with the primiiary 
Iniictions of a techI i y s.',tent . I user aiid IPitlemhaite 

poitl t o t 111t
a inidiCltor is ait objicctivc reasurc 

''estirliig the level of a sinhgle cliarcterislitof,ai 

popuiatio " ald that it pIotssses general ity, i.e., that it c.at 

sum'iaize "i ilarge al 
 ill ofidata in a s ccinict way st as to 
l'orni a general. overall tcmueit" (fpp. 2433 -2434. Within 
tile conlext of tle Coope rativc Agrecnct tlie INTERIPAK S 
research tcai11 dined an toildicatlo:" as ailinslftrmenl 
Summarize both quantilative and qualitative datitaabouit the
 
IVc l 0,ofre sonuiceS OF il- 1 es ialli/:t loll +iin1tdiitIs, tl tf 
activities. and the oiitpit. that inc ass(ciatCd with key 
I'tlilCtiOiS (i1' t cCituihmv+, systciii. 

hi the allatlical f-itirc 'rk, tth! key intticatir it,
evalhlaliii Ir tle(crall perfonaice( tie atioial I .ehnology 
systCn wVtiltd be ii, imipact otliigricultiral prodaclivity. The 
crilterion Used hy IN ITRI,,\KS, in . idghl g n ilitial 

agricultira] 'rI il "ak
"\fsllt uitL'ingL'Srccessfl'",' was at least a thrce 
lto ftr prcelit .il ciasi c in aitilr.-ill n]t sl tc 
prtiCt (A(DP il CI 11111'liSLiver ait(-year period. where
ticere li 'd hec ii n apjireclable c'h algC ill c uhivaied area. The 

asstlIlIptiOni is Ilir tihe lili/iti ii 1 ew I.cli iov y xxas it 
imiportait f+actLor I'M this inrcrease, althoutli tither 
srliC1 is chartlles 1i1_ciitLt iiic inrcertives, also iliy play an 
importanttrile iillncreasiiig the use ol Kniwi techllogy. 
Txvo nalit all casc titlies were setected I)cCil tislthey' mCI this 
i iiinitmiii critefri on and i!st because thcy reprCsenited vaslly

difererit lypes t chololg', systeillis, \\ith respect lo 

ge ig ihic' l)c'altLii St i-c'i, lliral settin.
iitl ian A third 
c'otiitr'y vas sclecteit that iade imirl)ressivc progress intl the 

riid-sixties, xxhien increases ill AGI t
I becamite iticli small[er. 

A fnIOuri 
case study was selctedi S tie agric'ultiral 

techlology sysciti has had little imtipact o.\(]IiM, in recent 

years. 1lie J'puosc tolthese last two cases, wa, to dclerilliie 

the L .sCfllilrisS
of'fhe ainaliticil I'rallC l'rkilidltilfiteg antd 
priiri ng a rrge ut cL lstlia iiiIS init ie Icc-lihnii iligy systell, 

Fuiolinal ind IStructural hlikags 
Ie c 'i il 

aillysi' of ic ilstitutiorial ticLirs tha,1t 

The othiet key Llimeinsion o, [it ann:! trailickkork isan 
aff'ecl the 


P,'11l0,n1:.Inci of a ialitin 5'st.iti, wi piril'ic r etimI-ah'ciii ph asis 
beirig grvein toIc tltwo-way fiix' of inlf'rli aliii and 
materials through [lie funtiitnal inikages. Initially, tihe 
foIm,'l structur of tli syslcnt is niapped to iterntify the 

aid 
linkages. Second, 
stlirCIui'al arrangeiieit of ihesy wCi,, ie cnabling 

+ind ios t cii:i al ti idenlifyhrig 
instituitiornal constiniits to the lechin-logy systei, is a 

tracking analysis or flow chart that maps th, reality of the
 
l'unctional linkages that itegratle the system. 
 The "flow" 
antlysi:' clearly shows how technological Components such
 
ts new genetic and chemical materials, ais well a.s cItunral
 
praclices, enite[- or are devyeloped by tile nationmal system and
 
I w t histMiloogy flows tihrotgll,, the system,inlu.dirg
 
ttle lags, key decision points arid Feedback loops, to
 
eveltil intilial ion or rejection by fantiers.
 

(CaI'.t Sintd\ A.lpproach 

As indicated ahoive, the CfIT'(rt to refine and test this analytical

framnew rk has been c'arried out thrngh a series of' national
 
case sIudies. A case study is a forinml analysis ofl a national 
technology systcill tusing pertinent descriptive iiiformatLtit,
 
indic'alor data and ar analysis ut 
eiabl ilig and f'unctional
 
linkages. hit tile fi il section of tli repiort, there is 
 t brief' 
discussion of how "ex pert system" s(,ofl .twarccould trmiis 1forml 
tie anialytical fralewoit k antO indicators into a more
 
streamlited diligllsMic lot 
 V)allow nalio0,l laImiiing Units,
 
donor agenices and otiers to use tile tool for more 
rapid
 
analysis and ieptitting of tie frinigs, ats 
 well as fIr longer
 
terl iollilforilg of" i nationial system.
 

T'E A(RI(I( I ll 1IN( )L( ) VYTTi AI. 

SY NTrl'
 

The analytical fraliiework developed by th !NeI'ERPAKS 
research teai is bIsed uIpti prinmary functions alid tasks as 
well ias fuinct ioil Iinkiages. This priliary empllas upon a1 
functionial rither than a .structural analysis is (ime so that tile 
iranie x k carthe used ti a iat) icnhlly , sysitmss ilt illy 
type of' political ecltlliy. li-iglre I preselts Iwo tyles of'
flunclitis: Itsc inlIcrn-it IL tie tech iilLiy syStCll 1d those 
cntl -lna!filtors that imittpact the tecthnloi._igy syslti . The Ir i r 
mators.ntajor fuinctional comil)(llneits Lif tiheanaiytical franework, is 
tdefinetl by tile INTERIPAKS franevi irk, arc as frilh ws: 

(I) Policy, which ilntles those exterlal flictiOS that 
direlly illlact tile techthiliy' systClll, inlidiig the 
illizaion of techinology by tarmill'is: 

(2) techiology dLevl1pnreni . xn'Iiic-h ic-itls that part of 
tlie agric ultuiral rcseari'ch sysIlin thai is devted Io applied and 
adaipti'c research; 

(3 tec'hnoloy rai sfer, whicli is brtken down linto the 
sub-friliciioLs Of kinwl'ICttc traisfer antM1SI int)ult IralsICr, ari1d, 

(4) Iclinoloy ilili/ltitn by aillmecrs. emphasiswitlh all 
oilsmaltliholders. 

The main iitfCrntl ft'ric'tliosand tasks of the teCllnolLgy 
sysleiii aripresel edt Ci1ureh inl 2. Kiowyledge Iransf rand 
ilptit tr'aiisfe' Cal be hainttlhd separately', as is tlie Case in many couitiecs, Lr the' can be inle rated ars isfhe case of' 
cititiritodiy protdictioll systems. IllegrutedtrL'sepalrite., itis 
IssIIIICtl thal both sni-furLciithmis arc essenial to a teclirolhigy 
systci lii tie sri .bsequienitt sectieiis, eail iajor systeli 
comiiponen will be broken dowl intiitscoistittreit
 
fuctItons and lasks, with key itcdicators identified arid 
described briefly. 



FI(;URIE I. pININCTIONAIL MO EL.)I)iIOF NATIONAL A(RI('tlITiiRAIL T'IINO()OI()(YSY'STIM SHOW ING INTIEiRNAI. (,X)II')NiN 	,I'SAN) iA]TRNAI IACT()RS 

PolioyD~evelo!pmentNalional 

Agricultural [)evelopnent PoliV
 
U vichoolsa. r
of intlnt 

S~lOurceO '$1-CLllr 

Krro\ lcdee, ~~~~~~~K N()\'11.:X +I!TIR,\N FFIE"
 

ILI\)XN )L \'L U17A1 )NN AgriclitNraI 
MarketsSotlrce" 	 P1Oof, ,I
 

v ,  
#­A'l~cc 	 LSttrrarces of cc ,inial 

lechni
cal nrput L Credit 

1'(01 Wf ' INICA 'I'O)SIt 

'o~iic and stailble \, l-tnelilt policy toVVid the arictulnilral 
sctor, n cneal. and toward tile teCAIitnory systeri Ill 
pi"ttIe ir il ' critical ;IIljOiaince if a coLI t ry is Ii ichieve 

i,-lriiilihl 
 iiducti%its'~ la collililig h.isis.KCluiicil s1h,1\c sClccd tod haCs Cibe cifry mcenliell l 

pfdicv ind it,illipac't
OnfCilhCr the lchTnOloi,\ 'S still itself 
or oilthe ihlit' of kIIrillers to t1;!i/,cnew techinol1>Y'. Fich 
p)Olicv indlicttor k diWcribd htieflv. 

PI. (Goli;t' n,#las timancial (C'omimitinl ihl,,ricillun,
This itldictlorlIncilre,, life pioportiOi of rcnrnt 

t i.pcelldlilltlgtovernmrent dsotICs toItetgicuiltir :1id 
,aricirt,,, jve.'llilietI An examitination of resources 

ilh)lCe to a ienl-J'utnre, isCottnared to other arals 0t' 
 national 
Collncrlri. Silch ;asCtliati )t1.hCAtlh. tflell.,celicr+,. .t.., 
enahle alit r1 obs cr to dIleeinic how aerictlultlre is viewe' 

\ithiln th 
 cflontext of natioil coals and priorities. 

i'urleillotirc,. tlie propoit 
on of iLurcsC alloItCt kt,toperson 
icriCtlttlrC ove'r tiitle is ireaonable itidicator O"CUrTe 

ietrtnS ihllbl reClaIt;vC itilort)an-iCC Of al'griCtltille al 	 its 
developmrent in lhe overall dccloniicstrategy of the 

coiillIrv. 


P2. , iin'llul I/c.'. arl h i tCltflutil 

t\IiCillral siCelt'ChtinnlSt lhe viewe'd ;is;Iloti'- rlffilittrial 


investment 
 thai will diretCIlillipact agricItural productivity. 
This iritic'rtor IlC;.lraC'Sbth piuhlic ari1d privraC Ie cUtlrit 
Cxt)elrtiilres Oil 1-ictilIralon reSarc h uVer tunite ari1d relates 
this intnlvestetlt directll to agricuIlltiral grioss detinestic 
prodte t AG DP). A rse iul rule of Ith11.iih is tht ilt 1aii nOll 
should invest about 1., of'\GI)' in a1ricUlturaI rcRClCi 

anollllly: silraller nations will probaibly riced to invest 
sotlietwhal Ililc, lt li'riatlits,.Sutie\vlal less.ln For exapilie,
in Africa as iwhole, it i5estililaed thal only ahoutl 0. I­
0.2(. of AGiIP is iINesCd illaliiCtliluril rsCearc!, of aihotI 
one-hil'hh of the stgc.,ted ;lnotill. .lllc countries actually 

e 
research, which sigests insuffic enli Capacity eve it to borr tw 

eXIaed cly about (.03-0.(i05'/ of A( I)1 in agricultural 

and adapt appropriate tecinoloy 1t incleaSe lricltut1li-aF 
productivity. 

P3. Atro 'hdgr inhii.tl In r'.slnu'nl 
Puhlic sctor invesiTen,it i aericulitui-il Cx tCnsion is irt 
inportait IlleasnIre of'ove ommitmeint to knowledgec toien iitn 

transfer. \S ik Ilre
ca,,with igricotiuril resCearch, 1t0 
Comnpute thtis indic;ior recOrrenit extetision expenditures are
 
related to AGi )) . li the Case of 
 iittegraled coiniodity or1 full­
scale titnraeld ariciilturu l or rural development programs, it 
is difficult to scparalc oul YoVertlliil intestlleirt itt 
kntowledge tratnifer. Itithese cases, the fraclion of lotal 

yeats allocaled to ki owledge ransfCer is estimated artd 
tite recurrenteXpetrllittire pro-rtiled accordingly. Lvettsoll 
(I1986) estimates that indiiirially developed couttliies slpettd
about 0.6-(i.8,( of A(iI)i oin xlcensioit, and thtese 
irvCStt1ile 1SaIre li'ltly prlO tLCi,'C. I lowevcr., tite fillill 
poplilatioli in tltcsc indusirial coIttlnri.- iiiav averace only
abroLt ai5 ,/of ttial fotitlatlitl,s Contristed wilh 75-8517, itt 
Stillie very, poor cotilfrics. The'rcfore, widespread knowledge 
transfir itt devclopilwi cotiies will lik'ly require ihigher 
level of invesinieil 

i addition tlineIhc'a t int'esltnent itl agriCt1Urall 
resea rch atnd cxtension shtiuld be conpared. For ex amtiple,
Eve soti ( t)86) FOUiid II Miindlistrializud citnLiit ies spend
itre tl i twice as riich Oil research as it extension. 
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I.rrMmlu.. re e fan r e I.a i i / / 

Aael. ile
sizeof t" errrem in i rAi plict ectrlrnMriclhng Irr grirltur sdrieS.Threinre, lse
 
Will i slllisrdeetiti
cI 
 I rp taita i tlirr tai rit+ ire:] roii. rria cdI ilt.10I I fao I-Inirt1Olll rltist I)Olr fetil IIer. 

tiC,,rsIrlog t1,tleri. ehof1 r i,ifhpesiec fliWeu tfl e hIir', irch .rol rti ifsr prot euinand t ie i.oreXte.znSitm d, (4 h, 2r'OlttUrI WC..l', is, 1nd tile CR ma cash/exlort cropC ,L,MdCrud al i b c iOMIl Mtl,./01,rM1(on >~ y sIMall h)older's), With ei,.Ihh,._' ' 


iSic h t ' iri ie(uciuidiy peuc t r rrrirdrlh,lvIs tMoh matrkei ttci to detrmin ilepriices( oer e esloiente" aflric
leyeilI.off" pirce hl..rrlliffiin 1ertlh.eril tdi iet1pes u ilfrlto assume 

aswlsrrirlireretreiirte rdJrrri~ fTIr hethrewiCiirisk to <htuid ,illscrc r d rt assoc adotih a itec.hnol thy.foiriitireiimiajrr trltire prrticipatorl ilc tire Tinseld. ielI(ppited 'a g,,r h chnolrgr I lir. iis l'// ci,,,, m r i f ti 

dirers tirm lve
wellin ,, ctI'ri ll,roIll l'lllriltpolicy iitniogiCl 'airru i dn ISre ,tr''arid tue h[le farnredsri n or 

prorrnuhtinceo nsaridered inrrpo rtant, ho l il i l.ininve
r rai tir1 of leclit)o ts. a Cuu Nl irtl e.source:+ to,thile ',."v'.lll (l'vcn.'.on, l980), u efpt rchas'd irtp I,' e iinlicat'l 'riliZsr.in-ricuilltlra.l chemlicals am, ;lhc,+ra.gri,..ultural inputs, it muIIst 

atll t pririti i . o'(lifan ,er a ito i nll policy,t o d e he \,,illingto olilllar e nthci se-/r0tl ll i e to th e 
llned1 0 ",)'% l'h.lC l tl 

(col. iodity sp cilic of-


I ' o1 ',rll preli/altoIoliclive of ifrersing wricultural producti ity Laret er 
V, ni/atihntliSCral lar11r censsinili,.tthe m y drciride ll dCV,'ch)pnIunt fundS t0 

level of'participation f (trlie t .ri ttiher fficie., and o'inputInelm -shir.'th,_l+.lod,,t Ii'r"nln h11ling rleiss build Irtili/.; "Ch.CCLI
h,, v hk.h lue,.h.',. , Inanlufacltlrinig ,+capacil Irm +'rla to i,.n.el demnld for these;,. 

(appoil d hy girtiniel teirCihIth ad rIvtar 
 P7
ito S.Ti s iudi,'" Sr)C+il I mn 0,1 rliliz,,.r
utInl+r.hil and orgoioi/eti\. rr 'liehr (iwrle district, irrertwortnhsidis le Carrni rers.ri il thol nte d tl,,d b, fiverr 
trov i n m ;ti rers.in ovter fil Illosaiiar id/or litioal s art,all p onI tirCclnt fen y ar f',aillr partiipation ill tplic. 0.li lt lllion. Iha.,d oil kihlog ams iod.e indicatorit sel isu,,cd/h,lTt,,IC 01' Ctdli\'atud htnld. The 

prrc.tau o f r, tcluall fe'ig ertilizer is i atirt .lcifio
d
 
P.s. Iri a'mmoditYe,
Ph.trrin 
 r.Nov rt_'tlil.
,,.ier
Go v ernm e ntp ric e p ou S.C'm p ortI;,,ignals r.,lic y II Im ll to l".1n n ul 
whi,..h dlirectly inlluu'c,.cthe'ir ahililv anld motlivation to 117. CropI Pric'e-Fti"ir-r Ratiii'
 
tiflize nu,.v tCChII Hillikely to adopt lli.W
2n. FlalH l,; dIIU 
 M]I 0lt P VIx,'ll>Ul ,ustidI(ie,,. l~riCC COM MIS loh.'r IlIeIUlit 
t~ChnIOh(' tICS th.' e iC,11'i inte.rvention, Into lh1.,luC Mr r ' IvC ,suchI if. inICr,..,Sud rnarkellI,,. call he vie.wed as signals,.
proI'htahilhly. If'a policy to Iurmgovernment iursuic, it "chicaip Ikwt.I senit I'rs thal. illturn, affect 1thCutilization of 
to maintain (liepolitical suppourt of*tImn- h iI'.,ul,_r. it is teClI:IAOg ,.ThuL inldicator Used to determinez it is r.ehatively
unlikely that farmer.'. can all'Ord to adopt new, technili~wN, +at to Il.seibrllili/elr is [lie relative. c..tlFrolitaleh- 1[01f-Illl,.r . of' 

tClrllp'CllUtihasCd rlhighly sulhsidized.illuts (toverr:rret I(l)kgsof nitrogcn (N)over lt earngatc price of' l(Itkgs of'mnarketit g hoard+, for expourt crops are somletim totrISCsd crops. Ilitet-contry CorllrnIparisriis are being riade to 
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deternine whether specific guidelines emerge out of these 
cost-price relationships and tile increased utilization of 
fertilizer. 

P/. I vailabilit , ad 'se of', ' ricullurn ('redit 
The availability and use of productiol credit is particularly 
important ill poor nationis if I'ariMers are to htve access to 
improved technology il tlie ft 'ii of p rc tIased inipuit s 
(implrved seeds. fertilizer, chemicals and other illptLS). 
Medium ternn credit may aliso be inportant for tarnlers to 
gain Iccess to improved Iivestock. f'ni machinery and/or for 
land develohpment. For this indicator. primary atltction is 

oivell to tile percenlace of ,ariners using pioductiw, credit and
lie averace size of liin perIfanrier. I'ese data arL compared 

over tile inmost recint ten -year period to deteriine trends ini 
availabilit' and use. 

P9. Availahiliv and i//'i 'iec.' 1Im a l rku11s 
lanners ,,''Will inc'rease their proittIti'vitv if' there are incentives 
to Lo sO aid if there is t reliable iiarket whcrc they'v can sell 
their Sulpls ablove hOListIld coIrstIIIIpiiii. Far11m 
iiiarketiig miglit be conducted by' private traders Or by a 
governiileii i parastatal. bit [lie external factor iieatsurcd by 
this indicator is the disancce l'armers have to take their 
p)iducc and tile lenglh of time iiiil paymiient. Farmers 


iiiglht be expected to transpiort their surpluis at least 5 miles 

or 8 kilometers, but beyond this distance, they miigtit tend 

inicrya sinly1t ' , ieIV li n i iddIennic which ill ti rn coUld 

ihcrease markctile costs anit reduce net income. Thref're, 

thle first part of this indicatmr is percentage of farmers woi 

live within 5 miles or Skill mma market ftir primary taril 

ItMiOiliCIs. 

The seconid diiiiension of this indicator is tile efficiency if' 
f'arni markets. Efficiency is meastured bv ttie mlo litie 

retuii red fr thea to) be paid l'or his or lier crop.
iarmer For 

example, goveriniicit buing stations suinltiies are 

coMnicinit IOcaItCI. but inay !akc 6i monlihs Oir toigcr hel'rc 

Iarilrs atr paid f (r lieii priduce. Therefore. under this 
iildicaior. a market is coisidered very Clfticient if the kilmier is 
paid immediatcly or v. ithin uie week. efTicient it' paid hel'Ore 

tile bcgmininig l the i ex growing se&-o;in (so the C'niier has
 
cash available to puiciase iiv inpt1u ts ). and inefTicieit if 

longer period is typical. 


TF,( 'I NI )( EV ( )PM l, 

Agrictiltural eseatIiC re icp%senits a CL vil i froi basic 
stnif it c resCarich amd file fritiers of iie kniwledge oin oie 
Civl. thrLQtigl disciplinary research concerned with knowledge 
generation iin tle agiciC111ttiral sciences, to iiore applied 
researcl'h piigI'alS thit foCLis Sl)ait'ific';ily on the direct 
application of' knmwledge and metlhods to solve partictilar 
pioLiLictiioi titlCIIIs. The 1inal step ill tile agriCultumal
research ctminut is a(ptive research. where liew 
tecnlitogy is tailored to Specific agrti-ecohigical conditions 
and where stocio-ctivnimic criteria are soLeimes applied ill 

'Orniulatingrecoumimendatitms ftOr 'aners. 
The analNtical fraiiiewoirk is primarily concerned with tie 

applied-adaptive researchIfunctions, or those research eftorts 

that are directed specifically at tile process of de 'veloping, 
assessing and adapting technology to the needs of Iainlers. 
The following indicators, Ihereftore, measure specific factors 
thtl affect the performance ofI the agricuIltire r'isearch sub­
systeln concerned with technology developmlent. 

Resources 
I''he research systemii has to'o" i aill types if' ri.sources: (I) fi­
naincial, (2) hliuman, (3) land, facilities a1d eqj Iulne nl a:d (4) 
scienu il C and teclinohgical KnJOWledge and miater ils. As 
indicated earlier, it is generally agreed thia tile icurrent
 
(iaiinniuLal) f n11iciaI re souices Comnitted to agric LltLijr 
 rc!:rch 
should" be in the range of 11/ of A(GiD. Siince this
 

indicator P2) was measured earlier, it is merely taken 
as an 
iin put il lilis section, I lere, primary atteintion is givenIto tile 
number, quality and type ol' human resoi'urces available to 
agricultural research. BeftOre coiisiderii g this inudicat or, 
however, tile oitlier two resources will be considered hrielly.
The availabilily of adtcquate experiiniital atnd, Iicilitiies and 
ecqli piiciit is olbviOIs importance iin condLictinig
 
agricultural icsearch. The adequacy of' these lacklities,
 
however, depends oi mIniily factors. stich as tie type of
 
research heing conducted and the qlal ity of scientific and
 
sLipport personnel. Given the coiiplexity of assessing
 
research l'acilities and equipment, and the macro-level analysis
beinIg IuIrsued here, it was decided that it was uiirealistic and 
unnecessary to prtopose inl indicator ftor this inpit. 

The other primiryi iiput into tile research system is its 
access to scientific knlowledge and technological materials and 
inl'Oniiatiom. Access to scientific knowledge is also I 
difficuIll ilpul to assess, betaIise scientific inl'onnation Ilows 
through foirmal systems and invial networks. lin fict
 
technological inil'ornlation and material priiiarily tlows
 
throigh iniival networks, 1ahfthiougl tie IARC's have
 
fonili/ed some of' these networks ini 
 recent years. Il
 
assessiig this resource, pm'riiiairv attemlltio is giveii to
 
technological llfriatitv antIimaterials that flow through tlie
i 

internatimal sysieii, parlictilarly those organized by tie
 
IARCs. This ilput is discussed belhow under "T'")5 - Access
 

to Exernal Technology. 

'ii .i. Ituman Isoh c1,s 
The iihiii iaii resourcecs available to agricultural research are 

assessed froii three difTerent subsets of iifioniation. First,
 
the toital miumber of' research olficers (B.Sc. degree or above,
 
oireqlivalent) available is itgood general measure of resemch 
investmen, and it tooti can he related to AGDP. AlthoIigh
tie relative cost/scientisl/year varies somiewhat between 
cimitries and parts (it tie woild, iveiall research investment 
cani be cimvitild by knowing the iitLiinher of scicnti sts 
available. Therefore, indicator TD la is the iiuimber of' 
scientists/U.-$ umillion of' \GDI'. For example, in Africa 
0.4 scieiitists/US$ imillion of AGDP ettuals about N%of 
AGDP invested iii agricultural research. 

The qualitf'at the research staff is another important 
f' clor af'ectiig tile paemt'ormanc of' tile research system. 
Since tlie M.Sc. degree aIId tle Ingenieui' Agruonle are the 
f'irst qualifications including f'ormal reseaich training, this 
educalional level is ctisidelred the iiiinirin uml qualIifictioci for 
I rtsearci scieiitisL. FuIthermore, advamiced research training 

5 



to the doctorll level is "Clicrally Considered es Cti hrIh1i(se
scientil'ie staff prov(idC re..'search proerau leadership. l'cre-
fbre, the proporliori of rsearch staff with N.Sc. or Plii).
degree or equi'.'alcnt t iini s aIiiillportalit llieasire Of'file 
quality of' scicntific stlf and is icluded as intdical"or T) lb.The tcCIniCian-sCientiSt ratio i)a tlhrer1c0I M imlp)rtani1t 
1*ItOrhit h1influceItLhe 
Tecliiiciaiis are defiled t,those supportl 'fw.ithI or 2 
years o"tlf-'e, d.coridars.nicill IIIlSomi cI 
tila \ hae_ o teclrinicilI. ,irs 01' Itillv. bitl orl\ filnithrfuli 
tlre SCcnrilar\ 'Ahool ICCl. The nilC Of 1lh1un1hb oenieral\ used 
for plannin l)iir'),.cs si 2:1 teclnniCiar-,,cientit level. ifnIIXilIrrIIIt I)pOI'ii iV6il,is in ble lcalli.,d Irii le1C"cientilic 
staff: ]to\.ever, this ratio ill r's\MA ,,fild re\,rch. 

'11)2. 'wo ailui'ch ()'i0,'n ii:-u'io f),i'ilion
Ag,.cullural esurelI can b,eOrc!!iurrd ill diLf 'ciil a's,. 
irliI il! h\,'dicipliar uhepaninricii,. ciiniril iisfor' 
plobhill iorientedf) resarch teiI, (orsomie otlier lori. It isgnerallk agred litatde'vlopii, iatiou. ithlimited.-

retse;arch reSUrices. should coi)n.'Ceiai thes'>.'resuces Oil 
applied/iadiptive .ecsearch. This assurllptipir implies 

Olfarlli/illl Ie.u'cll ill'U.oud
nhidiscipliarv conrIrlodii' or 
iiilerrIurrO'ierLd researchi teams. \,ilhidh.tle adaptike
rLs, ll'h CiulliCi, 1 rodil' i' In ctiu ro rri li forculI ,ierdtiu rrsll' 
each mIaj i . grii,-ecUt hi..cl /mile. 

SiMrNufCr" ciUrtr'ies [)it d.:cilde iCill' ltiilr10 01iun 

r,.surch plr-iorallrs t(oiiiCi scree
, iir/tesir exterally
devCeoped te'Clruhliolon f innl-ilaillitai tine network and fhr 
ulaptir ii hiolocal cnditions. Laiter, thUI'Iav exctndh 
vorkiif'ofonlillditv Ir",Cach leallis "'pstremil" to acluall. 

des l',0h
lesnIcliIol,-ic;l compoi clis 1e.g. lle\,varieei),

vhile c uiiiniu t0 ,ess 
 aid ildapl te\In.ially\ dc\cloped 


chluIrIoli., hi thr eI',s
le (f'thei fliiifs.'This qualititive

indficih', s,
hnich specilics rescin' urali/,titni andrIliriertull-

tiuri. colnsihler, Ihc appioptiiicics of these I'actor's, 
 oill tlie
suiil coitllrs ri.d ava ilabilit\ Of s'arc scientific ISOuICS. 

'1).3. Rle'.srne 'l' li/i,.'lo,.in to Sedaii',u/Ici 'i, rmn 
A cot ili rolehN M iCn,, lisilillire iril research Sy;SnCllS
is ill) irrballricC beslcCII ree,.tI(At, usaik~hlc Io salarics anid 
Itlruse availahle f'Or pRi'ii i'is. This pi)ollci canl arise in 
several \,tss. ior .,anirple. tire i'seairch sic',ihe r he 
'tlluiFic to hire a ,crtin IIUMriber')1'uivrsityVS' lailcs as a

imatter' if go pi l ics,:crillilrill or salaries lllas rIOil'eincrea.se 
rapidly thlltIre overall rc",uicli btudgtI. The iret result isn 
have scietllils, ,ilh 1t I'\sr'0IIi'C.', asailaln,,., coIucLItC I 
pridutclive rescarlh pl- ri. A rule of' thllhlb folr thisirrdiicat'uir is thatl thCr sinltdl Ilc abirurtl Cinneul lilice 
beseell lC snuic, fi salaries ard Ilos. ltr prirgtnis. It 
,apea's that1sslien tIe rVoa.i liulctl 

research invcsment maty have changed very lilIc. Broad-
Iased agricultural (levclopricrt implies h111 tie produictivity
of, sulsistncle ltnners aiid the fod crops they grow must 
ilcr'ase Substantiallyv. In dinlg so, they cartrl be expected to 
first produce iasurplus abovC ioiii cOrIStIrr piOI for to(sale
urba tn cons,,rriers and(, sirbSqCnriCtl s the0 will likely' be in tolduCi\iti 0of the s'11 trf,.luidi thre prodiiciiori ofl hioh valie ftcod crops.
Cash crop anlldlivestock. Io allos tIis process 10 occur, 
lde,.qtlate
tS'1tstlt be investeti HIlhnd Crops research toincrease their piinci it. 'his inlicatonr Cxamines the 

prrpIirtOIi ml I'solI.esr'erch (ithrCI finnil'i n, or­
both) hilvestd ii each corinnlt1lodits reseVar 1*hpriigrarn (i.e.especially tlheiliillall ,od Croips) illrelatioln to the 
economic Currltribtiiuii of'cllh C0uinnurlitv to the A(I)F'. A 
I:IinvestmInit rilliois lot lcces-arily assumrred Iobe
optimal: h ive r. Miiajir diveir1vice fromilhis raltio would 
suggest a possihh. misallocation Wo'reources ard the lnced to 
r'tiiuirli/c it. 

'I'5. I'cc'\ to Iu'.',en11 /i'l''e/'/ ui'.chnoor,.v 
A prina } riptul into the rlsarch s,'senr is exl.e'rnall,, 
dvCIipcd scirili'ic kIros. lede ald technholo y. lhre tIre 
pr'rirmary orCne rr is assessigll access to the intlernation.l 
network of technical ralerial,, fespecially ilriloved genetic

iaicriIl), iil'lrllitioll arnd inaillillg.I i0rthe rirajuir ('tod
Crops, lhis CrOIrIaCtI Will bIe rilrnis' Ws'ill the IARCs and 
their netorks, but ither reislorks ftu somrne cish/eslnurt 
crops siOil also bhecinsiduerd. Tle priilary ofbjective of'
rnaintluinti re,,glar ;acces 10 llisirternatinial sy'i.ill is lto 
scr.en new technoogV arid. whcrC it is SUperiurr ;o locally
ins'ailale teclillogy, to aaptIiloi lucal coin.ditions and theill 
relcase it io farlllrers. Ilis coill)nipsiuc iudiiCai',1 iirvilCves lree
t'acltis (F2tdlul receipt of' genCtic illirial,,,ci idinsCt0llioir 
training) across tInthree pinIary e-'1m1110iliCs (Irraii fI'til 
staple, prolill and Cash crop) griownr b\ sm;ll fIrillers. 

'1)6. IRe'a'r'e ()ltput 

The tptits " ir agricultral research s'Siri ',111 !fOIIi
, lgo
scierrtific papers puIblisIcd in icfrced .jour:ui Is, o tile iout put
of teclhrical materiuls (.g.ie\%varieties) 11d recollnnra1dr­
tions Ilt re found illtechnical hooklels/circula rs 'orexntl­
sinn workers anrd/or fOr i"riiers. In addition, rescarchcrs rmay
teach illInairiing courses and worksn r conduct 

i i ex"tesiion pelsonlel arnd IHili'ls. 
These research outputs are stilliriild I.vIll lijr ctllegoNy for 
alII research s.orkcrs assiined 

)s field days 

o lie Ihrce prinury cu illrllrlit 
resalch prorgramrs arid IhtiIVlIod uletrIrrir htilre
IVrNIge
 
oulpit/sciesitorili',l f tire itn1irs rceCCIyear. This indicatuir
giVes aI iridicalitm 0l hili tlie iagilritrle aid types of 
research outtls comrirg fIi11r I'p'eseitai.\'e prograrmrs illtIe
 

fatlls IbIN 4( of' re1C 'escrchsysenm.
o'e'all r'ecu'rent 'esa:clh bittI.,.,re"eachers svi I\become
 
irTrcasirIIV constrined aiteir 
.ilpridictivity redliced. I')7. .e',ss it(0"l'l'dbhr'a 

If' rCse'arc'h pCrsonCl areM1)4. lRe'sel'' 'e .// ti h odjii Inbl 
in sta' IOctsd Ouiltipoirtarll I,fiilerWinIl (All'atoIn r'W '/1 prblms.,they nreed othavIraec regular IbcdhackColonial gils'erfiitCl tsually rnaintaiel]C eftCLive rcsCarch 

f'ron hi, riier's 
regarding ew!,' rcleascd tc'llolirgy' Ihlerelore, ihey roustsystemrs to incre;e',C p'ilI)dliviVy MRulpo tidUlici o l'xp)i't have regllar' ColLict ssitlh 
 literM's arid otlihr' itltr'rreCdia-iCs
crops. Seldioni did tihe\, invest itiuch illfool crops research, who perfori threh eclihurohgy t r'utclior.patliclarl,' fm it bsiste lce Crops. 'hisSillr" conlit'is g ,ired VoIIIrsilC indiCialnr .rvidesinlplendelertce twi or' threie dlecadles ago, brlt Ime patterni of' 

air :2gl'gIte Imasure Of tie 
level o),firimal andlliil'Ormal colriiaL belwec ellsealch team1s, 
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for the three priiary commoditics inclded in each case 

study, and 'tanners, extension personnel and other itralsfer 

personnel (iinput suppliers. credit supervisors, etc.). 


'IIN()I .(Y (AI'1I1( I,.NSIH'.IR 


"l'ciloeytransfer can hlebiokeii down into two 
subsysteni: kiriwlefdec and input transf'er Ilnsome national 
,'slerliS comiiodities. these two technologyor for cerlil 

tralislr functiuis are iileglite'n. hi otiler cases, these 

lfurtions are separatc. Ili tile analytical fiarnework, 

indicators are tliset to licasur the key knowledge transfer
 
fIllc'tiolls. flow an+lalvsis !i\'vCsilL1' altletiolln to
wlile tih' 

assessine tin' ii'Il"t ranrr,." function. 


kir'iol\lhrfit I'rairh 
As was tile cast' \\ iti1rescach. adequill CStlrces lust be 
availahl i'cli,iical knowledgc irtI ianageirneit skills 
associatetl with new arc tcoblillohoTnirmlparted it fallrllers.,tobe 

lhrefoic. kiihr\, ledee tratish'r is \iewtias anlcsselltial 

hitiiali capital ii' estricilt that ilitSI be if
illadit'idcsprieati 

ttlIrr'hnrs. irrnlf'cr is 1t ()ne l.'lCvit is the
itlCC'r. r rt'asirrC
ailtal allocation ofl ic illces fr tie kj\ioledefinancial 

lllc'r fnilictlioll. "Ilis rW113 discIsseLi earlier
intlicatoh was 


ari is , Shair ,ill,with hliiai re"OrtilCL, Ifi
Il ai 


klros\ td traCI nrllcl he consiICrel IC\t. 

lI. IM 'w(IilL 1I6,ouiriS /or ATn%/ei-
qtilily of' 


pcrsonrnel arill iprilr factors iillt'nc'iie tie effctlivelcess 


Thlire nrui1Cl. Ipc ,Illid 'iricIltriral CeXICtesiorr 
i 


o,tie C'\Icrnsiulsterni fo t'xairl)le,, eledefnsily of' field 

It\ cWi ieiFSOiiicl ill large, par tilt' C\tent
estnirln tclerirnines 

nt larlii'r ias asithe trallner slal'ey pultlcd.
iContact well 
The ;r'.lilihilily of stubccl-inliauer specialists"afc'tIS tite 
Iirikae htc'ceri field etitsi-lland Sirces of'tecinolony. 

This1ildicilhsr las tihree tlilLsiu.irsl.. Firsi is tile' ilir oflfield 

emt'cisioin workcrs tor fairi liriisclrlds. 'fhis rrliur giv'cS
 
snlllie Ire exteint of*cculgC. For t'xamrpl' tIe
inicatiirn (f 
\Vorild itilk rcuCirriiit'itIs arr i\'rle rif I field 'tl'ttto (0 

finnIrnult its 'T&V Systemil il t' ltlsiioi.
huselids nilUder 

ScCirI is Il' rilative fuOIur'ilrtif1' tetIlh slport staff
icil l 
(si 1lt' T-lil tt.enp-sp-ialists) tno adhliilristralis-e/srtpervi.snry stll'l 
alrid field level p'e'rsoili.'. World-wide. tirt',inout are 8olrt;ct8 
fir adnliristialilri nd allrther " Ifir technricail supoirt, t 
tihes' Iil)r tits viVrryr St ,tiiliill at111011" Cnot tliC a11 
regionir hrI Ntl Arerica, wlere iechnhological1trope- alid \h 
cr:iie is iolre ldVl;.:ed at raip'id, tIn- i)CiCClic oif tecrhnic'al 
sippiuN:t piusnuiiel veia'-s ilitlli81. F&VId I rIde'. 
extesi nr, irc recoirri nded pr topor oln of adti:iiistrilive and 
stl'r'isriry pers iinlray ralngl finii 12-151,f. 

linrily. ti allr n1 t('IL, eir Miiilerrir ai s gcenrally 
ftinreti -itrcaliin, trailrii g Xl Tiereforre, aif o'n and ciriccc. 
ellerilltin ll oi'quility is tilt' a'eri'ie edcatincaliusiri level ofi 

field personuiril. stibiect-nirllrter specialists SMiS) and 
SLIIerViSIY ofl'itCrs. 

'"72. /'er.wil,,! A.dninilrlion and ,Sn'p''isi n 
It is iipoirtant to kirnow \\,hat kini n' inargtria/surpervisory 
environnrent exists for extension peru" icel, because 

performance depends not imerel tiim clrry iiig out duties, but 
also those other intanlgilies that ate't iiiorale, satisfaction, 
atittide, CIifdld.uce., and Creativihy, All thesc are aIrlC'cted 

positively or negativelv by salaries, quality of supervision
 
and conditions of' assigniient that iakeli)this composite
 
indicator. [First,
e.xteisin salaries are collpared with those 
oflcoi arablle professional groups. Next, the sitatus and role 
of1incentives and Sanctions, hoth ilrateuial and nolinll-laterial, 
are viewed ill to -riial)c, enurC aidIClaitlil i)f4l 

avlaitlirelrt. Finally, the ,celirlal ICit11 and coirltiois of 
service in al t'xtCnioSioll office is assessed because tdirectly 
irlipacls perforillancce. 

T3. T"lile llocald lo AImlwlt'dir 7crr# 
This indicator eslinlt tiltl perceilac' llinrc iield level 
exlelsiioll persoiriel devoi1e ti) knowledge transfer aS cOii'rt.,d
with the norr-etUCatiirnil tasks CtCiis dlta collctiin, 
Supervisilng cre:it. renilaltoy tasks, etc.) to sich ex.tensiol 
l)ersoillel an tretLitinly assigIIed. 'ropenlents o'exteiusiir' 
centlral rolt' in krrowd t'tcIran.sler believe nit-cdtieation lasks 
diluIte ileCapcity ani tirider'ririrC tilt' credibility Of' CXteisioll 
I to tarry r)ul knowledgo Proponents of 

, 

lrtocl Ira sl'cr. 

illt'egraled approracies believe ti I tiltiple assigllnwills for
 
ficltiper onnel tall increase agtent t'fficienc'. evell thioigh
 
there nmary he less tinmre for knowledge I;rrsfer. Ihis istre is
 
beirne in\'vCsti(Cietd dirrirr the case sttitli's.
 

lrr'iin'il .b'elweu'.\ 011-/1. 6,\ofm''( A lli' ll' ad Io',unlfrn 
his inldicatlr det'iriles [Ilt' (feece of halance belween
 

per.srinCl arid pOritlallr Cost., orbtseir
01 irefly' kCC)ing 
pIrsoilinel oil tire payroll aid iavirrg sormethiig pr'tclive for 
Iheiir t5 ti( Ol behilf f fi ri-rs. It C;il aist) shrow 
iraeningftl trentds over time, witlh implied iileltscalling for
 

sMilre rlilledial action. le\ illdicatilrs \\ill so Clearl' Signal
 
erlellirg lhproblems atst]is olle doe, It Call Also show tile
 
exlenlt (" tilreaticriatiriln. wih its eillhi -isin
 
0liployrr)rirt, ilIStC d ,
IoerftriitC. 

Acc's, 11) ll115 (nd 11O. IT7"'']olorv rand u',s'.L: 
M()'i'/o ruent
 
'l'thest intdicators give specific ;itteliliorl to tirt' research­
exleiii iliIkac and which ageircy(ies) fhls responsibility
 
fr irissagt' dt'e ilplnrct'nl. hirdicator '115 is a comrposite
iireastre (if tir' es-el ilhertapt' of1 betei iesearcirers 

aird 'xtenrsior suhJect-lrilrrter sreciilists. lihese contact 
p ilits iriclhidt oll-slatilili 'isits and field days. Jjiilt oli-firin 
tr'ieis/(feinisrprrtinuir. tciriraf iepnuts rcceivcd aird work­
shops/r,rlili courses civen by researcih. 1"15 indicates tire 
rcilivt' stretti nil'tlie hilrka lC. 

hi sonie riatlirral Systemills, ic.C'aich irreiely supplies
t1chnical relrots'i tol,'\teiisi wich iht ilt' rCspoll­

sibility to hlte'rprt't tila rlr!trilil ire f'irrdings into ani 
acceptable set of'ifpr duiciti recoeini atliiosn. Ilitll 
ciuseS, reseir'lch frirniulales liric:rl recnrliirllidi(lirls arid 
passes tis "lnessige" oil wet'xlellsirr lltdisseirrinalion. 
"'l6 is aqtlililarive iidicalor ofi whith ilgecllcy hasi't'spoll­
sibility fur ilresisaige developliriill. Ideally, ilicssirge dcvelop­
illreill
is a joiir resporrsibility, where rese'lch filtldilt s arc 
in!-grated with filarier feedback thrlgtih e,teiisioii, ('iulig 
wil iiifrnl il (i irnput Supply and Cren'dit availithiliry) to 

7 
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develop a message that is both realistic and responsive to 
famicr objectives. 

'177. Training a[" Knowh'dge Tiran.s.ir P'ersonnel 
This indicator iclasures the average number of days/year that 
field level extension personnel receive in-service training. In 
man' nati onal systems, the average level of in-service traiin-
ing runs 3-5 days. II(wever. with the widespread adoption of 
T&V extelsioui the 111it.tut of' in-service Iraining has il-
creased substantially, up t 20-30)days per yCar, bcauIIIC 1' 
the fottlightly trainling sessions. I lowcvcr, tliess there are 
sufficient ituiheis Of cimpetent teclhical stpport personnel 
availabhle to proiidC iicrea.,,d level, of ti'aininii, the quality
ittay be low, as ilidicaco in tlne case stluv Cotuntrv. There-
f'ore, ;I LNalitativc aSSesiICIlt of' ill-SCvicC triaintlig is 

ntecessary to cuimplete tltis ctmposite 
 intdicator. 

'ITS. l' 1hni( l and l'ro,'.isinallhuc/'wA'si , 
Subjecl-itatter specialists ISNIS ) itndagricultutral 1titllillrf'otatio-
specialists (AIS are necessary to provide bO dlie IhnIIical
aitnd prol'essional hackstopping for field persounel. The 

SNISs provide the es.setial linkace wilh rescarch: the'
 
conduct in-service i'ainiitg coures aitd deail 
 with spet ial 
prohlcis ideitifi Ib3' eldC p.,eOtitcl Md arii r,.


Agricultural ilflorutation specialists ptloluce tliL
leaching 
aitS, hllletiit, aMid other CixtCisioil ti,a wellsit . as radio 
broadcasts, to suippit ield agents working directi, wilh fIaii-
ers. These two backstopping roles are itasllttred by the mtit 
of' SMS and AIS to field persoinel. In the case of SNIS, a 
ratio of' ahot 1:5 .s typical in Iurope and North m\icric'. 
btlt a 1:50 rIlio was tootid inl ciSCLanc lUly COUittlr'. The 

ratio it' Al:; w orltl-x, Ie is abtut 1:60, but was I'otnd to he 

1:13) in ilte same ca.e study' CLitiItr,,, wilh Most I'Cstii'Les 

beiutg devoted to ladolhi'.oadLcalsis: Ver' w, ic% were
Ic\ resources 

directed to developing teachinl ails anid mtteri:ls I'oir field 

persinnel. 


anttd t 
Mobility and coilnunttitic itiOlt tools arC both iiecessary to 
reach and leach I'lilu'lers. F'armtetr cotlacl is severely limiled it' 
the field worketr can itot ieztIl tile 

/19. .obililY iI qtlip'ntnt 

II'ihttuselllis ill his/her

serx'ice area. It is furtllie littited if' fiCld agCtilts havC 110Clit-

IIIilicatioil equipileit, tleaching aids. demi istratiin 
 itaeri-
als and snpplics to work with ince they icach grtonps (t4fait-
ers. Ili a 1983 repoit, nalional dlir'ectors f1'exteis ionl alld 

mllobility of field stla",as :ie ll itnptli':iiit colitstrailt Ihey 

faced, Ill tai' Colit'ics. IhC lack of' leaLching 
 aids aind Cluip-
itCIlt is iln ClMlly coiiitont pIohilcm. Tli, inidicatir exam-
ines hoth issues. First the percenLtage of field persotimel not 
laxing stitable trailspOrt is cillipultel. Then a qtalitati\c :as-
sessilnctlt of' the adequacy of' teachiit aids antd ctluipmntct is 
made, based on what ilenis arc gclerally' available at the field 
level. 

7'I'/0. ''cchn l.gy, IiL.'iintalionand "''dback 
Techtology dissctintattiltn s te pr'ocess by which Lc'tilfitsiell 
knowledge is transmitted to pitcntial users. New\\ kn owledge 
or technology moves to farniers tIh roncI1 I variety ()1'1otIt 
fornal and inftrinal claninels. Also fIaritiers go through a 
ntulti-slage process ol' consideritig whether to use new 

technology. ''hese stages are thought to ctrrespond with the 
three main channels of techiiology di ssemination: nass 
media (awareness). group meetings (infolrmatiol seeking and 
c\Iealuation) Md individual 'lricr contact (the trial stage of 
the ad(ption process). 'lhi idicato r ieasures the nilUmber of 
teclilogy dissem1naittin activitics CLI CtCd/eild
 
agent/vear il cach tdissemination catcgo y. It is widely

believed th at 
an eecliyc syxstem will ca 'ry itilt a1hahlt ,cd
prL,am of' dissetinatit activities itt a r 't'ho'nivo 

appioach tit kmtwledge traitsilcr. 
F'arner 'cedhack caltoccur il mlny' ettitngs a I tlrouglh 

diftecrtit chainels. Measuring Iariner Ic dbhack is a I 
imprecise task, because it is difficull to determine whcher 
field perst Cila.ctultl] Vrceive the feedback. The one selling 
where field agcttlland SNISs are most likely to hcar taritter 
f'ccdback is diliztg ollii-la-1 tc1(lltlotstralioll., anti field days. Ili 
tlis scttill, both fartietrs tind extetnsion persontnel havc tie 
oppiirltity to see and (isi s theicresults of telw Icctitiical 
recoiiettdatioiis. Therclorc. the colilpletion of Oine tt itore 
result dettonsiratioins per year hv eich field staff member is a
positive intticatora tlat lalIlle feedback Is bein,g received. 

IItunlf Trausdtti 
The pridUC'tiii MId distrihItiiont of' pirchased illputs (i.e.
improved seed, f'ertilizer, chemicals and other agri-services) is 
ait Csscittial pit 1t*e teliolgyf' I ralsIer ,slsyslem.Some 
systeiti of' seed multiplicatiot and listribution is essential to 
make improved genetic cchttlogy a\vailable ti, I'ritters. The 
inticred Use of Ie'rtilii'er i; geiterally retltired lo exploit the 
genetic potcittial of' niew 'iarictics. Agricultural chemicals
 
used to coLtrol pests aic, by aItid lIai, dccloped aitd
 
mantlif'iltuir in iidnslriall' developed 
 cOtUltries and imported 
into dc'clilg ltations. 

Because of' [ite -'tlmpitxity tl' ic itptIIi Stipply systCit,

which ltay be o'caiied Iltotigh a ititibemr of' private andA)r
 
paraslatal orgaii/atiols., it is dil'fictnlt to get an 
accurate
 
leasure oIf' these input supply f'tlclions. Therefore, much of
 
the analy'sis it1' thc inpu transf'cr sy'slell 
 is hatdled througlt

flieHow ,Mtalsis, MlicI is described itil thcnext scliot. 
()ne inptil Iraiisl'cr indicator that should be comttputed. if dala
 
arc available, lollows.
 

'1/1I. Inptl IUllrinhntiwo Points 
IFai'ir aLcess 10ipuIn'hitc in putS is iicricascd \'heit supply
 
points are rclalively accessible. T ,isilicator call be coti­
pted ill tIwo way's. 'ut the 'lust atd pirfc'rred way is to ieter-

Itline tile percentage of' faarie's living within five miles irf
 
eight kilomteterl's tt an iiptit supply pointt. Since most "of'
 
this distaice will he ctx'et'rocl t ailthcitll roads andllthe pritliary'
 
illode of, Ir'allspotl will 
 e oe l I'oot. bicycle or alilnial drawn 
cir, f'il-'iiers that live '.'itlhiil five miles ilt alt input stlliply 
ptoint are L'tnsidle!'do ha\c reasontable access to puirclased 
iinp'ut.ts. For Cx plell'1h.ill the Malawi casc study, about 75,'; 
of' all I';tine's lived \witlhin km if' a supply depot. suggesting
ready a'ccss. As (lie plcell tage of' Iui'i ncl's living nlore t1.ltat 

ankinput sipply potint iicleases, tihe rclaltivc access 
ti putrchased ilitis (l'Cases ils f le rclali\'c cost Lt lese 
inl i creases d ile incasedl iite and irainspot reqluirc­
liiCitlS). An allt'iati'eli iieC;liirliVC xtild he to Ct.llillle the 
IVCrage lilbhcr"iii' 'ar iII( slds served hV each il lto 
stiplly'poiitt. 
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The utifiZiai on C'" ,eW technoil ocy by tlir is is the primary 
iust ilcation t'or cstahlishiiilg an agricuturate ICIinlogy 

syst iII. W ideSIpried ulilialion o1'ie ic lcihnologv is the key 
to ilicreCi ,c lo duneivit),aid iotiiabilit,. Runal S ilOgil.SIS 
anid oilhCIlhcive SIIliCthep rcesse by wtilei l lain ers learn 
aboul, consider. tIN and Cvellually adohpt or rejct lie\\'w 
I'-'hiloh.+. [oru this iipent., it is hoth irissible and 
tieiIces' alyt Iii Cas til ca.hil&t eseii dirinVidil OCe, ,cs O-r 
l'lietioi,. 'lihereCto'. the 'lcs is piriiarily oilwhether 
! irliiie'Ca eIreanC talIthcclilih) v, tile tpercetage
of aiiers actuially islili 1)Ctc'hIIOOy' Mid,Sicpilic type 
fin~il,the gClcral effct t ilirilVd ItellcCC'lithyOff ovC'rallrt. 
lialionatl yiclds. The Statingi point for Ills alalysis niit be 
a.ciill overview 01'te chaltlrisitics (lsiiall lai 

hOuselioltsl. All ol Ihese delId Onit
illdicator'S avaihlillty 
o eiuatLCagI riculhtlrl census data or solic oilher Collel.,il­
datla h se, trc'crihly over two Ir i iiineLtieri d.sw ithin 
ile 1pI dcade. 

I 1. ( /lact,'hi1 o/ t/o , i( Nl<' lin 111 111tC 
Thie resuiireet s available to lii litt(ls c ti.,aeir iLil-

iniitih ililiUhleiic'i letlIili/ai'lit of tCliiilIIh ll.[or 
Ce\ailple. tile ,i/e ait htltlliListihl dirctcllyaver\ace t[ lari 
iltilhiices.,,Ile i, .1te teiiicllitlolo that iiiilt be appoplr iate. 
The aiiolillolarm tuiii,.,liotl io me aecllic oIaftcs tile amulnt lll 
saviiigs available I'trIpUclhasing2 iiilitiIS suCl.h isiil vt)rV
seeds.,teitili/er and/lr clenicll,. ()Ieru ClIarctriCi .ics,,sutich 
as adult literacy. directl\ iiilhiC-, fIrier a.cc Ito a0Md th10 

ie\% ariCltuial iiloiriitioill (sC

Lai, I),6l. Also. th. level Lifparticipationi inllocal Farni 

onliiliii/.tiOiil. sticit societies. 


tlrcesiri .laiSolMidl a( 

elubs 

coiLiperativyes. SuLglgests thle perce cite of* Lirin-rs wi[iha pir-


Iscredit Cii iittl/or 

aciiv tllreit iilito\'ii' i new tectiiiologi. liitohrliatiuin ol
 
Ihese illlluseollLl characteristics is esserliial to 

tlind iillliCiRlill"
rsaIdi1ig- laCtor, te iitiliaiiii 01'
 

lccliilohigy. 


]" rI .?. 1 Iim e in r <i -/ 'Cl!iih-
The tectiiolnOiy liSSeiliiiiiti ili llihlr(0l9)im auil'ed ie10i 


of individl,liiiihr 01' griLiii tid iiss iiiedia ac'lti'iliCs 
cLinleted by cxutenisii. TIii s access indicatLor fL uses 

spec ilit-'
llyon itile percet ag'e oFI* ii1ers who participate illl 
thlese tlifl'rirtli I.,pcs o1' IrMiSier civilies. Thlierel'ore, where 
lia are available lhtollowiii1 arC tleCtlnliiicCd: the 

Pirci'taCe1 ol Iarir's l 
I)have ally ty)pe otfol-ii-(llc extlisioll contact., 
(2)partle ,patcany ivle i/i, lice lin, rill i! t 't)Lp ii 


field tays, aiLt 

(3) have lirctcl access to raLlio hroalasts. 

TI 3. /"0'1117 I u/i iitl! Implcrd I/1'i /Ii'r 

1icICel fitnae'This indicator iiICisuirC tlihe t1"faiilcrS that a.1re 
US s 


'his iidicat'or h ietiiputd f-Liii ariClltiral cen.sus O 


acLuill)' uIili/iiiL V ti ty i) l iiniimpvroilvecitiology. 
list be 

sLiiic ot her type of' .i l ata.ilc bhy \'LverIwo or ilore 

hrepliits ill tiii. For ite OWi' L tie tll-CC t'ialliry
ctmlnlomiitics I'tOod staple, protein and/or ca,,h/export crojps) 
incllLted ill of' fiaers usingtie alilysis. the pce_ ll'gt 

iriproved seed, fertilizer, anl one or more recommended 
cullural practices is computeId to determfine the level of'
 
utilization, and the trend over Ihnic.
From this indicator, it 
may be possible to dete nine the level and type of' firmier 
parti cipalion in tIie technology systemin. For example, 
widespradI ts tLrc''oin iendedI cu hltrl 5ractices and, 
1piSSi1bly, iiniroI\d -Seeds.,hiltwith I l w percn.rentage of
 
IairileS isilg pu r)iaSd illu.iis,a.sFerilizer, may
sueII 

consaint 
In .(ii ries, cenitLis dat i be dif erent iated by size of 

let a. ii i the inpnt .Usul.ly and/or crediit system. 
can t 

fari to determine which groups of lar"'riersitre participating 
more Iully inithlleechriLdh), systeii. lhis type o' matys is 
harid.brill a1 cluily dilli ntiolltIr iestudy and reveals which 
lrItolupS 01'1aiitirCs areiee iv'i io,.re IrClititIron,igl iehe
 

tecIhnology :,o'sttri. These findings suggei1s whether fite
 
lecohnoilogy, systl is co(tributing to balanced aritllltural
 
developuen.
 

1{ .-I n. Ito tl, i- f/{rot I '/e)t'l iri.v 
One geuncral indicator of change ill agricultral plodLictivily is 
the iniiproici nicnl o 'crop yields (ve' time. The yields of' 

ll rimar'y cops (i.e. the main bood staple, pil'teini atn(d 
ash/ehexplrt enrp l n I- mailll iioldlenr, are examilned over 

t liI i OS, CLi Iclliear period, to deteminntie ifF rop yields are 
gencrally iiproving. While inprovemetit illcrop yield is an 

ilei Of'ii irise neiiIcliange in iidic tivily,, it is a IsCliul 
indicalor, taken with (tlier utilization data, to dlertinie iffite 
Icchnology systclll is having a ILsitive imipact Oil 
IprtdlLCIivitNy. Ilii data cabledjlti.whr cro) yiell' 

lilTeruiliated by sie of' holding, illese datla asi give ill
 

elIityiimision Itthe .1y11ysis to g1a!iilldtelrmIliIe which
 
7roups1+if t.anners aLrhene'iting'romi the Of
li( uiiliiation 
improved tecliiotogy. 

I,INI.'A( !';( )JZ I".(' .O\N.\ I .ASI S 

Ali underling hypothilesis oL tlis Ieseare-h was thIiat iinpor­()lie

lalt reasoill wy iivili)nal technology syste'ils sollintimes fail 
to I Il'ti lilef livetly is L l)eIte tricOIl I'llictinitial Iinkages
 
which, while intended to integrate the sysitn, actually atre
 
eitier weak oriilion-exisiciii. 'rtereC, a flow system Imodel
 
is tonistruLcted I'orcacth ciuniry whiclh assists in ideritnifyirg
 
inkage weaklesseslit tilnationl Sys tem.
 

Flow analysis is a systlnltlilnappiig ot' tihe tiictiollal
 
linkages ol' tile techitology sy'slin 1y which inw agricultural
 
techillilgy actually reaches I'alilers. hi aditiionti, it Iraces 
new technology., or newv tecliitogical c'lonpol ents, 1'roi the 
liiin tOIhilc'are developed ant/r elitr the systelll, utitil they 
eactih flarirs. Tiis analysis ldelpicts th I'luiioL)iial 

arranguent otf' dif'cretit institLuions iIl [tie System, including 
key dcisiLi poinmts a1 time lags. 

New aericu'iltLiaI IiC is gen iall v a nliCtillogy idIe or 
package Li' dilerCnt Itcliliniltgical comlpLtents, such aS 
imrlitovet vaili ,.lri ilizC'r ati/0r al'iCulturatl Clliiicls, 
pIlus ttife technical kniii tedge and miianageeiltni skills needed 

their tlteciiveI'lr aiid elficient use. Therel'or, liiereire
 

iLlt ileIc 
f'ariiiers. 'lo uigcaitcr oi lesser detgei, li.e nitutiLiplc paills of 
tlie teehlogy system Ire uiiliueio each coiimodily. 

geeraiill ny hs by whiclh iiew techlilolgy reaches 



Ilox ever, given the macro-lcvel ftOcus of tle analytical 1'rarie-
wxork. a mot.re encrlied type Of' loxk 11iitlyiNs, is 
Cml)loyed. 

Th three[III-ccmain tpes o1 cl olcical or knowledge 
cOtipllnMits are't actually' nmlrtpld antd Iracked thrugh tle 
sv.;tei are as tohlo,.,: 

I gentie tclhCnolog\v. sch its tile )c( '1c01)variCties., 
hvhrids or., posikly. liveso,k breeds: 

(2) tri.'ilttl hlic',cls. sucl a newv pitti'ides: aitd 
(3) tlle tix. ciltuiral ml prtatciiett ,ran\vlrk tlr~tetices. stch ats Cinld b'e dCeluop.d to reflect both the thloreticalplant populatiot and f,'rfili,,cr tisigc. IhLl ir 0reaMie/d into a 

stl of lr'rollollic' rccoilltttcld;ttllill td ted to ilior ingii-
ccological 101e1,afnd relectiCx Ceo the sOCIO-Cconomic 

ciitlitl ldIler ,x:hicl (s[ni1 scale) tlnitrs oprate. 


takenFi.ure 3 i Islkll it lie ",tid,y sliodilawlii castd' s,, , htsI, 
,tc,. gCe.'tiC teehilliolo-.n o Ilo\s,,, thrttlb fite, [,Id cro, 

,lliltollitll sx steln. " sh(x I:i: i ', CI:Ui pl t, ite. g it ratll, 
takes lnt (--2) wac;is r Httr eu ctic tc'lillo to he 
de\Coped, tr;alfrrCd and unillied fi/, laitBV. I hloroitc 
i.\, rClttio , lPttl h trine Ctiotll it'ri or tie illtclllt-
tiontl ,.,s . hto,,e. his tiiic Ini cat he rheeduced sulhtaa-
tiAlls. H\, ;ttiitilll nackitic the flo, of uceic teclitl lo-, 
ol each 0f li tliLc ti coniilitics 'tiwi h)('.iitNtll 

scilc) irities. it Is pis,ilteI to idetiil\ ilisitinioil coil-
sltilll (hlltin h i ixt]Uo lCc'hLkihth lo\ (fl nc\w 
"cleliciillti;il o ,lmrcinl. 

Alie ,i I.\\ ' Ol lillitll! I,\it , i' llso done0 fr 

clc'illllti l tc''lliihlO 
 tN li i 'tcoitpit ­ltl/iiti 

i1tit ipicliceks. s C.
Ill echilc spcilic, I\ pes id lCCllidO''v Ior 
cil'h of' 1hCli oC itIriniu-. colininttiltto ic are" Iracked frlont lie 

reC,;tict N\letii to hie Iillicr. It is tlis colililliltll of, 
liapcll ! i etIt t'lunW [Ilk, he.ilotil liilkics o1*Ie ctIc lioxi 


s\ steli i, SUll)Oe tio lto1111t1
n) tid sxstll;li'illvlrickinic 

lechittloe,' ollsrellCtill" dt iixxtie 1citl*x
l'i Ilic-
lii )Ithil clc";lv idtit iles. the itililitiniti1l colilrlills. 

Iromin Atumil ,sis to i)iilisis 
[ttil1 the tllst'l (of this ltr)iicCl. lie it ec tixe xxito t0 tI itcc 

i diltlitOStiC tool thail liotitl polic\ tlitikeis aid dootiis 

col ise to al'sess c'iisriiits ill teticUllllril teclitidogy 


,xIt.tlis. lhe first sielj \kas to (le irc the s\ te nlt ii l li to 

dCvelto ) aicOl IhlCitelti\ , 1lipuicl llid set of* tools thal coVuld 

he uised to assess or " aitilc lie sxstenil. Irn i ctih l 

atsse siietil. ntw itsititls nllitd/or lliv level ililtercli 

tioris could hc tilid. stiit.L'iall tIt iillipo tile pertlii;ilice 

f' tite oxetill sxstetit. 

The ciuecunii aniltticll Itlii inkl is tesptltisive Ito this 
OtbjcCiVc. B1\ lcustite Ott kC\ Ifittitlis tmid linkages. the 
too1lC:t_' , idlxuUsedt1 asess ulrltoiilltkc, rcilless othe 
the slltl're or sitn ittC'sht)uputinl r tre IcLhittoitigy svsecl. 
The indicaitors pr ide i itljective trilscsiie of1key illtit. 
Itiiclioll, anitit)tits it fthe iiitirt\ coplicill., Theytiltt 
nicsuic lite itlc't 01' kcx e:ctil Iactos tlhiltill'let S ntCir 
perfl'rinaitCe. itCtluliluc ihe' nil liiito, l f Cchto'i fix 
I'rlits. The HlOW lllvi,i hustl\sides dka tit1i1ic Pcspeletxc is 
it elbilorates niid ialuiles lie furCliollil liikigces thi 
t*icilitilt i L hetictitlxx iexxWres he 10c'hiitilOgy, o It';trnrs. 
i. tile Cmbinatin0it t1 fih h iidicitor dal aitnd Hlw iilysis 
Iti i ItOWSft l' Itt t c'MiilieMus ixe iseS islcliof 
perfortiliec atd ii;igni is it ci nnlininlls. 

1(0 

Possible Next Siteps 
Rcecuelly if] the development of expert systelmlsRecent advancements 
soltware to operate oi iticro-cnutMters would lend itself 
ve ry xcl to the fit her dcxc loIn1ent, di 55l iM iutio Mid more 
Widespreal tse f1'tile anlytiiC fralminework as a diagnostic 
tool. lxpert Systel re reMalily, ahIC to Iandhl boti quan­
titative and qualitatixe dala, if) a decision a'raiework, to 
IprovidLe rapid a1nilysis id assc.sllnt of Comhplex problems, 
,uchs assessing a, tlional technology sys',tCm. A LCCisioln 

and etmpIiricall findigtS tlt have ken sylIthCsi.ed to date
 
t1rou1h2the alnaitic lraullework, pins the.Y
reflectivc
 
experienice of the INllFl t Al\S research and case 
study teains 
inl using this analytical tool. 

( 'ieIt the COtlple.xity of' the amalytical task and the 
difficulty Of ;illp[lillg ttCse iuialVical/diaenlstic tools solely 
lo)ll oill Mnuall, it would he lst'tll to have allperlatiolls 

llcrnillVe hIld-t ) ',y",ftell, rallier lh;11 reliance otn direet
 
collahorntiii %iitllrt
INII AKS. An expert systemrs 
progr.titt \,olluld give tltt tlttli've, tnd this ex pertise could 
he huilt rigt into the cllitltteri/ed anulvtical/diagniostic 
frat,..vork. makine if readilv axvilahle to polilicy makers, 
o\'ithiout direct INI'IlAIAKS help. [lurlhermore, onCe 
develped and iiilltlled. a plilniinIg/policy unit i t Ministry 
of, A2ricutillrC cotild then tlse such a sxsicll oil a long terll
 
hasis toll ilOllihr the ilmpctlo ii' res'ouIrilltcS aind/or policy
 
iltereliliotls tlo iilitprove the plritll'ilice of' the national
 
lechilitolhi , s\slcli.
 

Additioinal .Al)plicationis 
Althuigl the il'ticyal fralievork was developed its a iacro­
levcl. svst il- ide dia iostic tool, it callt be readily applied 
to a siingle cillitttl itv fcclillologv , stctr. Over the [tixt 
f'e\ niotilis. INTIAWIdAKS and tlte hllertiaulitiiil Potato 
(enter C(Il) \ ill mvik Itogelier tinder i small research grant 
I'toln IISAIL) to appl\ this aiill\tical totol to diatgiose the
 
Conttstraiilt intone11o0r itle iiotl1 ptllIt teclitllnogy
 
sstelris. 

Iliternatifill ilrictlhtiral esCirch celiterHs (IAR's) an1d
 
ttlietr research inliiit iionts ne inidr itctreasiig pressure to
 
eitCliist1ratle pIlSitivC itmiacts it liew tcCIltohigy oi 
 Crop 

producti'ity. IARCs ctilihoril, directIly with nitionail coill­
iiodity research piogiaimus anud hoil i these research grouis
 
hiVe ;I vested ililCnest ill 10iovirice\%' tclthnoox' donslrcialill
 
to Iarnictr. This rie\\ ativiy will primarily utili/e the 
 flow 
;till'sis and selected indicatrs tllhit wxili he specitiillly,
 
tailored +lld ipplied to ptato tecliolo! sytl.ll,.
 

Rl:aild Pilicaitihtlt,: 
INTIE PAiKS is ues a qititlerly publicttioin entitled 
"INTIFIRAKS ItIterchai gc" xliich contiins articles. 
specches, book rev'iews ;itll repulrts oil is ,tc related tio 
agricultual aid rital devloplcint. 1( receive Illi frce 
puiblication. write tt INFRIAII KS itl tite address lisited 
below. 

As a Mitt itthe 'lechnology Dcveltpintd Tiiidlratnsfer 
Ssteis iii/\g-iculltre liroict, INIIRIAKS hins p)ullisled 
two vlilcs of* att Atnnotited Bibliograp'iiv of' I)evelopment 
aind 'i'ra sf'r of Agriciulhral Techitohig*'. Voluni I was 
comitipiled by I.S..ohtnson aid published int I985 (97 p) atnd 

http:sylIthCsi.ed


Volume II was compiled by L.A. Sfeir and published in 1986 Professor Burito F. Swansmot
 
(II I pp). These bibliographies are 
also available free of Research Director, INTIFRIPAKS
 
charee and conlain all of le literaltre surveyed in I13 Muniford I Iall
 
constructing the analytical framework. 
 University of Illinois at tJrhana-Champaign 

1301 \Vest Gregory Drive
lFor More Infir:tioun Urbana. I 01801, U.S.A.
 
Inquires aloul the anal\ ical fraiwork, case studies and
 
research outputls .h id be directed to: 
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The INTERPAKS Team 

The UllivcI.SitY01 111illOk'COHIlihillioll [I)tile CoopailliNc
Ai-'reellicill has 11cc'I Ole I-c"CAIL'Il 11111C 01' ICIJOT- I"'11,11h 10 
develop [lie imajillicill fnllllck olk mid to Ic"I. 
While ifild llilll',101111 the tramc\wil, ]ill() ii diiiiwiio, Iic tool 

l!lrotwdl it 01"CrICS iliII1011:11 Cil"C "llit'llIKA." 01' tile 

IN'I i PP \KS W11CCI i1W 11:0111C (11IIIC 
prohIcIll :111d illip'',Ich il',Cd It)dt'%clop Ow [1, 11 
fritilw\w 1k. VellINT, 1 11 Oll'ifidl IcIlIll, i ktik'11 '11,
ollwl hik-1111.\ mid 1;1111111111,I\c kncd m"I't, "IlIkk 
illid ill NhC! kJJIJAJC, i(L. 11"Icd hchm lilt liwil IIcId 
of Iml\ lild I lidc 

ol t , III l, I )c , k, It )I)l I It III ' 111( 1 it- '. II I ict 11 11it m al 

A Lif W LII I 111-111 1 A I Ilk, !I It )II J 111 k' '4', 11 1 1 )11 Ck It 'I d 

IN'I FRPAK'S. IkP, L'I\Cd 1, (I\( IAII dilCl, lilt Ill IIW 

Coopciml\c V ilcclllclil. 111\ III, 
 lc lllcl'hlp it) 111t,I'-dillolon 
D CkCIoj"IIIk'IlI O )IIIII(IlICHI ('I lilt' MIA\ 11C,11 111111C\k.illk JIld Ilk' 
II;l,, heel) le'lill I'LIdt I fill 11m v Ill IIW ItIM , i,,c 

(Nillkmi. 1,1111 mid \Ic\lk*l1)
llcl, 

J,,h// 

'Illd III,[ IVI I-RT I)Ilc fill. Ilj clcd t,, 
11CI)UA lot (d [Ilk' ( '001)k 11111%C\ llcv jllcl)l illd 11;l"

it", H1110d IC:16,1,1111) fill III,' It', kIIII lpol will illid 
'let'\ Cd ()It IIIC \IJI.M I J L'1111(k Icilill. 

/11 Rillill ")OL itlL d OH IhC 
I IIII/:Iii( m Imp 111clil 'llid 'WI \ Cil oil the IMIldlCil 

"tilm /1, Johlmo/l, //1. \,,[ widimid kk oI10IIIIk',,. \kOiked oil III(,,-
POliC\ O)IIIII(MCIll milil lit, look d IC;I\k' (11 IhCIICC Irom 111L. 
I 

I I I l -/ K, 1h i L'Ii L II I I I I I i II I:co I I III I I i c v.II I kI,(I I)II IIic I)t IiI.,
0111111011CIII Alld lilt' MJLM i C;hC 

111th'Cil ./. 'lo/1'I 16'. kmid Sociohn . \\oikCd MI the
 
TCChlIoIo1PN I Ii I/dllol) 011111)(1111,11l'ilild the \I;IliIWI CilC 


AIIIC IN I 1,.RPAK I ihmriaii. t\i[II tile 
lifff.11HIC ICOC%\ Jild ollillik-d Ilk.'III'd A111101,11cd 

Othff I'l-IL'IlItY HIC1111)(TS, alld coll"Idlaill'. who have 
C01111-ihIlICILI (111CCON' 10 the ( 'o0IWiAIl\C A'-NOCHICIII illLAIRIC: 

,10/111 /?('( ktT, A'I'lik'[111111AI FC011011lik", mid Illicillational 
Agricultill.c. wr\cd oil 111c Jillmlica C&, . ',[udN . 

Robert Ava.-, AY1o',iiIlC Dilk-'Clol 01' 111k'CO(IJIL-lilliVC 

Ex Ien si ()I I SCP,iCC, WA Od II I I II IC JiiI11;
1i G IC; ISC ',I (III V. 

Me/ Ch;f. Holallist, "cncd ()it tile Taiwan Caw 'itudy. 

Kallilvell ( 7(wd, 1:' Fcolloillics, wrved as 
Rescarch A. sociillie MI the ( 'ooP('liIIlVC 

12 

attention to the poliCA CIVIII)MICIII 111d SCI-Vill'-'Oll the \IZILM ICd.W' (11(k Will)]. 

Hdoll .11dimoll. Pohill. ill Sk, il'110' Mid SL'Iliol INTH"PAKS 
A(k kill. '101AC(I it"ACcliil I C;I(IL'I lot IAm aft I.;l"c "llid) . 

741)(Vlk I' J. lw/, c). A!,111111tim 'llid lollllk'i Olic'Im. Dkoll 

Sprill-, At'l , 1111111A It uld F\w1l"1011 ( 'CHICI 'WI %Cd 
oil the Nhhv' I '111(k 

Ifa/livl P, It-/ \''I/, AllijilopoliwN ;111(1 Filticillioll,
111"IAk'Nd,, Rcm,;Ir( h A"\l"lilill ()It 111c'oopci-all\C A_'RVIIICIII 
MId ('I\L'd (111 IIIC VC\I k) 1. IW ',Iil(l\ . 

)h 11 ",folt A , 11:11 )111 1, 1 ik. I I I IIII ;t kw ll It M . ,Cl \ CS ;11, 

R L W l Ik I I I I I ' I I I I ic w l 11I\ C \L I (T H IL-111 , hel-C '111C 

1"(101,IIII)CIIIHIP lilt' IIWOWIR 11Ilimit lilt lol fol the il)lilkliCill
II.;IIIIC\WIk JIld IIIL'I),illI1i_' Ihk' 011IL'I'lliol)" Milli(KII
lot the Ilitill,",%(Irk ;11111 Nk il '.k1\k'd oH')Ilk' 111CIiIIIl;lIC;I C ISC 

1c:1111. 

lCiIII k'/Cll, I"N IH\'P I II)IJIlkill, ((lIIIj)iICd the "CCOIld 

\.1,11CIIIIIIIJI I kt1Il(lIHIC',. ;h ,i',ICd oll the
 
policN ill(IlL 1(01 JIld 
 (111IIIk' VC\10) lk-d112"ItIdN. 

JO/Ill VIM RHIA SO, 'ohl"\ . 'CI%0I (111IIIC NIC\iCO C;OIC
"111(h . 

/(I/,Kal ill II i,% 's\"will" Ail lkl ;111(1plitick-I
 
c\plolcd Ow c\IcIII lo \%
111d) "\ "k-111" -MJIN il LoUld hC
 
Wili/C(I Ill 
 IIIC ;MAI Ii(',II hililICVilil, illd. 1Mh1,CkjLIk'IIlIN , "11C
 
cylowd lilt- po""Ihilli\ fit, ''i'Tcli 
 o
 
liallsIol Ill [Ilk. mw! 
 [I( ;1IIlilt! ic\ (tj k lilt( I d (hil"HO'lliC tool. 

John H oodi. A L'111,1111111A ( oIIIIIIIlIII .11low, ;111kf
 
INTERPAKS I)i1ccli)l. "Lli\cd km III,: 
 I IM ill kJ"C "itidy and
 
I,, ill(- Applied Sill(Ilk", I Cddl,'l
 

Loli Sllipc . IM 1.1", P \KS cycill) and P:1111,41111V 
INpcd III(.. illitlIN of the (ic ll lkllllk'\ olk, illkliCittOrS 
Mid CilL' "hidit,",. 

The Pro, ect AdvisorY Commillee 
An c\1crilill Proick, I Ad%lm)l )IIIIIIIIIct, \\ 1,,lot Ilwd 'o "cnc

'11,Jll C\j)CI I ;I(]% i1ol 
 hod\ lilt IIIL' INII'RPAKNA ISAID 
k-00j)CI;1lI\C A!'101111,111. lilt' Collplimcc
IV\ iCNC(I dild Illill[Wd 11W Ilk 11II;IIIW\WII-_ 111dit itlor" 
Mid Ci:'IC '4t1dic" t lllc '11'. )(1[Ilk- Im"i" Ill* the"c 
101111ill W\ lk'\ ', IIW\ 111,1(IL' It', it) 1110 
TiedIll Mid I ' AID it', lppwpIi,1!c. it! lilt' (''dcliml
Ploick-I W\ koll%( 411111111lick, ;111(1111cli Ik-,IlccIl\c ill"lifillioll" 
,IJV t1 1, 1 ( I I I o \%,:
 
I b. /JM CH 1/1111101, 1'111LItIC ( IM -I',Il\ I( '11,111
1 
/ ) I.. Ghvln JI \1 1(IlwJlI IAIC I'II I \ LT, II% 

Ir. B/ \,ml A"'ll," I Im L.l."ll % \\ Iqkd I 111 111 1 .1pporIcIll I 

)l 1 16111,111. ( III\CI1,1I\ oI AIIIIJIL",oki 

)I /-,'I)I,-w lliwrdml I Ill %cl ,0 1d 'ICU ill Athl ill 
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, I f SAID Project' Management Team AA -

nienteam to work with INTERPAKS in implernenti'ng the
 
cooperative agreementThile project manager and the
 
composition 'of thie'niaraemn team has changed during the
 
first three'years ofthle project. tDuiring'tile first six monthsA
 
of thle project, Marshall Godwin (S&T/Agr.) served as
Project Manage, asisted by Douglas Caton (PPC/RD and 4 

later S&T/RD), Donald Anderson' (S&T/RD) and Phillip
 
Church (S&T/Agr.). Dr. Caton was the originator of.the
 
project idea from the USAID side and he traveled to Illinois
 
durnin the first year 0 work with the INTERiAKS research
 
team in formulating the first approximation of thei analytical

framiework: t ' ' :wo-"4 : , .: . .. . .:. ' .*,44=:. 

Dr. Wendell Morse (S&T/Agr) assumed the responsibilitiesof Project Manager later in the first yeand provided
l 

A

leadership for USAID while tlie analytical framework was
 
being foriulated and refined into its present form; he played 
 " 
ian instrumental role in assisting the research team to field ' 
test and refine the analytical framework through the first two ",4case studies. Subsequent Mrect-Managers included Ron 
Curtis (.S&T/Agr), Kenneth S'anberg (S&T/RD) and H,S,. 'A 

4Phnkett (S&T/RD). Drs. Plunkett and Robcrto Castro " 
. (S&T/Agr) currently serve as co-project managers. .4 ' 

/equa¢: .A 

Th" Unvrst of Ilini is anafraie.cin/ 
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