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OVERVIEW, DISCUSSION SUMMARY, AND CONCLUSIONS
 

INTRO)UCTION 

I he \k rkshp lo ught 29 participants from 27 countries 
toigether will ISNA R staff in a orum to discuss a range 
ll issues facing ieni as directoirs of national agricultural 
research svstenis (NA RS). It also enahled ISNAR to 

have a program coIsuLtalion \ith its partiers. This 
providcs critical isscssncnt ld fccdhack oil work which 
is done it ISNAR ild il collahoration wVith NARS. 

At at ars' \\ orkshop ( I QS01.in \ hich ISNA R's 
slItateciy \ls discussed. the rescalh dilcClors prcsclll 
coriirtld the salithl Of the 12 critical IactorsI'fr 
slrenlthllllm! NARS ;is idhentificd by ISNAR. ISNARs 
agiced Ilied Uiil-leiil plan is to loci, as apriurity. oil six 
of lhe crilical Lactors hilliul- iito thlce broad are:ls: 
i.scairch policy. olg lou,:fill. aid lillnagcnliit. The six 
factolr arc: lorillilklliolli of a1gficulluimul rescarch piulicy 
priority setling, rCsotlrCe lhlctioll itld lng-tcrnl 
plallling: structr and oi7nation of systcs; linkages 
hcccii NAIS. the Iccluolhv tirunster ssVtcm and 
tisels: iil-ill forfnlllulioll Mid progr il lludgcting: 
lluonitoliuingand Cvahalull: Ciclopunnl anld 

Illilalu telllc o I l mil fCsmiutrices. 

A\s ISNA R's I)irector ( iencial Alexandervn tder Ostell 
c\plaincd. the svoikshop themes \ c_ selected ti share 
ISNAR's cirrenlt work ori some of these critical factors 
\itih its pirlnCrs ill the NARS Mnd to criabhl NAIRS 
ICladcrs t exchange expciiences armong thciselvcs. 

The worikshop csions swcrc nioupcd :rollild five 
theiles. Within lch ht.llc a iuiilliber of topics were 
discussed, lirslt with ISNAR pr,.csliin ellr'cricw of 
its experience or reporting \work in prOgLCs and followCd 
by preseitat ion by NARS leaders giving the NARS' 
experience. 

Ai cssenitial part iftlhe workshop wiS feedback front Ihc 

participants to ISNAR's staff in both plenary and 
working group discussions on each topic. This feedback 
helps ISNAR 1o validate I he :onceptual frauncwork of 
its work and improve the design of management tools for 
handliJng research policy. organ ilation, and 
nnageilnt ill collaboration with the NARS. 

In1this overview alld diSCussion sunmary we have very 
bricIly Oltlinled the papcrs aiitf draswn together the points 
to emerge from the plenary and workshop discussions. 
This follo\s the I'lln of the wsorkshop allnd deals With 
cacti theme and topic in tui. Naturally, there was 
overlap in Ilie discussions. In order to produce a more 
coltciut report, the points made have been grouped 
under the topic to whichlithey relate, even if they were 
made during discussion of a differcntl topic. The 
cOnciLsionl cxamincs the results iulIhc workshop aild 
highlights the recomndcitlions for ISNAR's program 
olwrk. 

Tihe rest of this volllc contains edited versions of the 
papCf presntld lt the Workshop. in Which 'Oili Will find 
ilore delailed discussion ll tlie topics highlightel here. 

THEME ONE - ISSUES IN AGRICULTURAL 
RESEARCH POLICY AND PLANNING 

)iagnosing Constraints in Agricultural 
Techlology ianiagemlent Systems (ATNiS) 

Agricultural rescaich tikcs place \vitihin social, 
economic, political. amd historicil setlings. which differ 
friim cutntry tIo cinit ry. Iach research syslem faccs 
constrainls related to Im broader cu irounicit in that 
country. While measures to overcome these constraints 
iliUst he tailored to each NAIRS. the approach to 
aialyzing them call he syscllatic aind used ill Ianlly 

countrics. The ATM S approiach. discutsed i I)D , 
I Iowaid Ellittl's paper. is a ielhod for anailyzing the 
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coistrai is facing a resca.rch systern and for c ci'Ii diiscussed howlos' puogrwog l,,ils.cgi plcmt+lel.d(l,thli[h inlormalion n.cdd to evalu e,alternative solutions. importance gi\eli 10 thoe roule o t.icpiod crs,and tle 
dilficoIt ics ciconIc rt+d.I Ic discussed ISNAIR's calayliclliott ftocisc.,d ol the first lcscl o ,aAIMS amiilhsis role, with rc.ular visits from ISNA R stafT lilping Iwhich providcs :aholistic vicw froni three pcsli+ci laliilc
: llconi ltcc ltac ol il[lic institutional rertm, andlItnctional, hitorical (ccnits), and podicy. strcsstd the lce(]d lor c lintldcl ilt+acs. 

Theilc loioiml aall\sis Cx;oniinhs ilie objective o1 tile )iscussioni 
Sv'stcin in tt+nis at 13 kcv ftunctions ;ait\' NIsvstem 
miust perform. lI'isc wcrc ilihitr'itcd bv*\'CisC studs' illI,11. (0owe/n. ()VcrAll tlcrc \%is auccmclltr tal thePlan1a. 'lcsc ltnliclions cinllhe rclatcd thlrough a 
rcsponsibility chaill to dittecn'cigroups or oiganiaionus 
hithe ss'"stcnul ld lit,ileuIzisIui s tl.' tUscU i ''u' oiuul 
filie tuuctiius. FXminningiu rcspousibilitics allow,niaid 
ilcntulltic iii llstruclu.al ofr pi'rccdtluu;l .c;ik,c ,,,ill 
IcIs %%(cltctIu tffillis exist. ( h;llcs illstullue't+ ofu'ile 
I,,cchilliSl, liuj:tlia lus us. lce. t ;lci'nltis'llc lis ii' 
illipi e-iciill. 

c +llsui sis tstablish 

tchilllgicll. insiiluitillil 


lhe " iily;N s :1tlint;t is.ol1 

and policv thliges ill tle
 
s\t+ill. Is'ill'rnling tsts cluoluolovicali.. and 

relating tluc.u to c;ic'h otlui'e. 
 tilc iilYsis iNligs out 
iuutrtdICliOls I tuCMIOoliC\ , i[Isitilitiii;il Mid thCCiiijCill 
cli;inglcs. ()licecstauhlislcd. tle dat;ihasc onfly nicds to 
1)c updated, lrpoiollosl 

ile policy nalm'sis Ct;Iliiilct, policies thalt colstrilih the 
impaji ct (Il ,\IlS.lhoscAlu+ ;iiiieiialtt chliwgie 'rliii
ihilin [lie s\'stcii and tlose that lic t i li li\'cd \\ih 


untilN idC r p)0i1' chlIfInCs ieC Mi IC CJIf he idcititi'd. 


lElliott ,ccs this m;il,;1151', Is',useful illpultig an 

;winiciulltuu'il rcseac ich illito it
su'st hl alci"p licy 

ell\ iilluluinilt. l il 
 ittod liroides tilt di;igilsis, Mild 
il'+iului needed til Clicrtc illlcu'iltis\ slut.ois 

\%hich tic isctll ill sl'atcli ic plIingilu . is\elf as in 

providing thle t.cccssarx' Iackgrllld li'a dctailed 
re\ics lit tile N..\ RS. 

Urugtuy,ll,o 


I)r. Armnido Ralil.Iti discisscd the c\oltuitollt(ifili 
I Irugiu;iyan icscarch svstcum in its birader policy 
cui'iron InItaid tie cuIIrtu i'cIl'tg'iIi/ttionl of' 
iagriiClut'Ii; rcsca,;irci. 

lhu lUruguav\'lyu i'scrllch s'.stcill is outll tli older 
ssStcinls illL.utiil ,Aiuclicil aiud his golne tlouungh scve'er'al 
periods otfgrii\tlu itl rtessill. IS the mid 19)H.s lic 
systcm I'e+d iajor linititions. ;]filllijolir pl'lg to)a iiill 
ov'rcome tlhcsc \,Is hcgii, in v(ls'g tlii.I'Ilrtrni/itiii,
huilIan rcsliurccs mlnlgeici et dldcv'hipnicnIut. and 
dcv'hiipi support litr I)r. Rai uctt irescarch. 

\'lNlS conccpl \waIrstisul hcc;itusc it look aIsystems
 
\ iVw, CIIplsi.)+'cd tile
hrOdCr elnil'tOniC+11. and lcd
 
nuatuullitall'uirluci ' s ;itgouis intl cci'lai linkagcs
to iu 


ItClitullss ftit N.\ RS. It 'as recoagnizcd that study

of' thisboatlci, cnisironllciut w\as not ISNAR's primary
 
iilliic Iaut' it',
C lltlthouii ip;itl o1 +'cs.'CllC lutist
 

lat ieittlecs'ttlildh \'snt. lcft
un I .afore. ltI lclit;iu'cl lc 
iltISN. R's prim 'tI thie I0i:ltuuOi I ll/;lliul alld
 
mnageltment lt' NAP,
S, but ilshoultI olt le c a 
sep'ar;itt Il'tls tlt;ittcltitil. 

\ sys tIsI , licrslCti\C-CI'helpCd Cr ;lc I %watcncssoftluC 
importance of not mcu'ciilsiiiiiallu yoineo p'l of [li'uc 

systci. so thIt 'his detfClopicdIe. tile point at whichhyld 
Other plrls could suppll't it. \ csiplc \ats given ioia 

fr a mlor cxitnslii lroje'ct which \otuldl(ua'cm 
goic ' he onld tile NAlS' icsci!rch calpacity to slpporl 
it \\ithne\\ teclillllogy. :o tii'lsfcl. 

'lediscus,;iiuls cmpliusi',cd le lced to atltlck the 
limiting l'tcli'sin [lie AIMS fiist. Ia ictclnology 
tranlIcr icl\%ork is huanpcucd )iva lack o "tcchnology.

thliilefirst pririty nulust lt Ittniakc tle cclccnligy
giClelilll
in sslcu ItlCiiOui. 

lhcre i,.. li-rt. tle pltl'hlcieu'\ 

liilding ;iu A NIS ill It'c lilv. sincc 
of dcl'illug and 
ilitlirec tcclllology 

suNussitclu+s - users. ncriitI's anuid lr;iiisfcr igcis - are 
scldom propcirv linktd illatcohecll ss+slel. 

r.e,/i i'i'lcmm,.. 'Ilhcrt i is colccrn that ;a 
complctt l lelc 
proletms and tile skilled l tIliIliitir 1Itil so. It 

A'I\ IAS ; elltjiii'td nuunlsysis of' llill' 
dohig 

nt'dcd to hc kept goingiuond iipdlicd . It also iiccdcd Io 
Ie ilt'glatcd into tie national sctliics sii that tle\, 
would gaillcoli litn clltoill lie t'cstills ainalysis.i tllt 

'hc ,\lIS Nppioichi is uited li' uNsclya na
hatiual slud
 
teamll ii'. il" Outis'
c;ll'tl t utside ;iglcics. shluld 
includc I;Ition;ls to clihit a holistic pictt' il lie 
olitailled ind help bluild Clllilitiieiil to lls 
rC. l111'eliilltiillls it tigli llike.li 

crcmpc Tim'r. was also tIIlteIll ihiiit its Ill'lticil
 
iimpacl oii NA ,Smunagcrs. ()nie imlpact climud \is 

http:llstruclu.al


That clear anialysis ofi(tie constraints CoUld heli) ill 
diahugtic with policNy miakerls about researlch aindi aliso vilii 
tittiitti. It shouliid alsot genitlet infortrion %%0h1ich 
CMuNCit a raiILe oflrltv r0ItOS;Ils to he (ICvCIOItt'd 
aundet aiiatcd. 

lllCtilttdotti2\ IOtLused oil file' iiillitoiia iaasis. lT'e 

Cttll5Cll',l15 Wj Iliiilt 'llusli toll tillictiotll 
\\is u',tiui 

sill(V1UIICiOI~s\CICMOIC ICI 11MIll 

s'lr. lliCilol I111replcil. tt11 /jli .ill tlu sofewhc 

ditl~rlit. !i\ cIII1 hell'2j' 

ilthtlllli~c.l~til'rprlltipltts. N ARlii rdt' 

>.'C\ldilt: 1111alil i;llt'-tt 1 tjut tt iitt ls ilt'OCAl C 
OIg5MlillittilHilfi~le 1111s 3iippttrtcuuse it~(l~tlll'lllTO 

a111dcondiitionls tt(11101. StipporIthefie It)LI1 generate 
nationial suipport. 

Strategic Planintg for tlie System 

As [lile AT\I~S approachl makes cicar. it N ARS oper-ates 

cou~lCs. Cimi 1 l12.g and difficult to toiecis. Slr'tlegic
 

plallllilli-2 is a nit dt'Cioptd ililiialty ill(tIlSIriail
IIiod oMr 

enterrsesI wfith NAlmtS. aS.t 'ttitIsoingcIChang OIICIII 

(Clieo ilie \\;1It's ifficult'ito l cit bis ll i rili l 

itiill Ittad12lil 11111 tic PtICtllit 

istt'tiui Mitillitt if Sl )N itmIIC becllllomhi' ve i4AR 

plaining.ili pstt'ps i ak, A siiltc ageidasu s It) itni-liti 


se tlgeM t lI he1)1 mIC
dll)ill] saItIsd shtIcrin)'df 



implemetation siies.SIml Ion
easulre. of 
reorganizatiton, witi lew,,
bodies created to oversee 
research and a rest rucftitriniIg of tle reseaItrc.h syslel, has 
been earried oul. as well isattAlpli (tomboilize existing 
resources more eff'ectivcl 


Discussion 

Niger. \Wilth r,,pcl ito'orgiii/afiol. Siiie partcI ipini s 
fe'fI that (lie Il-clevIs of cotncil. board, and 
coIillttie, wVlich were itroduced, scillied tiuch ollle 


ilat 

lie Ulbi,,.U",ii\ 


cOtleh.' ililall if repliCCd. ()tile[s wOndered tow 
. rtgIon.. producers, and dollol \,crc 


ii,oIed ill the rCsCarch prcLs',. 


)I.sosltiill;iul poslslied ouitl Ihumol lic' \[. laiitIut i cltte( 
tue specific citlitihSi, is Ni cer. mout the ned to imtl,e 
\dt ioS IsttiCS. CIusI ,',da ,ice IMr erillth itlthe 
liighuet eeI' and ;xoxidd the ,ititillici o ls cd illaI 

depar llllui;l Str uiill+e U1 ia tgralll tpploaluh. Ill 
.ie.Ulllhuliiii
n c rli,,Ii tic'dN. the )isc0 --s -irflle ii the 

regios, b.(lrass i u11ip0s1%illihe'uuld (liSt rict-hvx.l 

rugiii/mthss. iidthis uoiixlxsiiei Iio
lcf;rlit 


oniesis/;tlsiis atlnd pehople. ctltttied lul
ito fle ititnal 

ICxcl. Research expreses it', sIds to the..linists
of
 
l~lazsssg, ax CkilltCs dolli, xxhl discuss x,hiich 
 ilhile 

Nliitisiv, lrly p ice+'ticICt.
4) 

I0/it' *Stltffi im,/x/,ss , I shisstsI 1!-SP. xCIai+ h1,, 
 dSyi thice 
',,irgll e\pir elld.eiscralx,, e ci x t ur,,'d 6c.,tHIM 

needs olust IheICprCs ,titlill tilep)lIuuiIIII; ir cc,SS.I'his 

.Iss'Cs Iprctical I)IllcI s tt s hoget)t li'e iMicilMtioti
 
oflprodluceiN oi fair ICpis.'silitioll their sicxxS. 

,OItIC Illilig IMrticilInt,, .0.ilIud
sie.,cific ds iC, iotit. as 
tile had folulnd it difficult to achic%C. 

stiate'gic plitnisismi s, ,'ell i i p i +ll tood: 

-	 to ,tilance research coolittliom alita ilitiolial lc:sel 
- to ClIs that lreach iiositutiouis arle not sli,.ited 

tirel x)shoIl-Ieill operalilal issusC: 
- to iUltitfiro the mac smdtfrilsilitv iftile NARS 

tllion its chietisl silt
I litne lsilnltal l xl: as sch Ii 

is;i11ssct ftil NARS il1fiund rsiisis's: 
- to CiIre continti6 of rl. Ic..hproltallis Since a cleir 


ptam N S Ri l
I l;iiginiing, foser. xxiih (gxrliictiIn 

do(il lst. soIslfIt l ; itil
th IIC ptiCid 

- to inttirox e.iC ticii,illIe.ich illotritoti g aild 
c'xaliation: 

- IteIsIIe thut t;1oi0l,'hChnictIt'Iil lso ".S0it 
ccii.lltllic tuet;kci iito iccitit i11facth o. researlh 
progranlirig: 


- to inimp rove finks le It,,itwiciircscrcli aiid ile ira nsier 
of lecllllogy processes. 

lcmioil. ad s,,uiio,. Ti,'wolimitations in 
sirategic planning were nofed. First. ilie amount and 
qualify of illrnf collcctionl, processing, storage,latioll 

and retriexal required. I1Ihese rqcluire nltls aIrenot 
met, plaiiig objeci cs anid reoiicoiiieiidaiioiis for 
Chiaige miglhe iliccuatite. crirnieslsi.or irmelaill.
 
Sinice small NARS. ilparticular, ha\e limiid icsources 
to gIthe ieillinotlnIiion required, ibis liiaV he i 
particulr lIiimitatioifor ilii . Second, illSmite
 
couiris. gox,,rIIi.i it,, A IoI)l Colllinutiid Iii
 
stralcgi. plaiuing.
 

f Ir planinhg xx 

alltxce'ssie fssrmalit\' Iilie proc.dlurs. and
 

" ,odlii,g.igl l l'rl_'tci c' also mentiined: 

hIurtauera; i.;ti of i pr..1I)oc:sN. l'hese fell ioxxe're Ilot 
he illll-dinlcllis ifthrce einabling conditionls \, c t: 

1. Se.itlg stialgic plavlllilg is,parl si Coti uiniiig
 
process, ilteglatiig plariling, prog:Itsruinig, and
 
exiluilmii Iss.Cedtu-ie.trhat
egMicliiIIts t0 he 
tcailalx'd Ctmliiltillv. 

2. (oiipteinicling the lon-terlll strategic plan by a 
lill
sl -Ioi ;ictionllp m. Ibis leduces ihe utleertaiili s 

ilteicitl ill Istigt-lerplantillg steill lits.Il 

3. 	 :nsiiig th hiI M.,.o bae.. to0iil,lle iiil the plal
 
par:1ticip + ill itS I)CrI,.l
eM itm
 

.niolls ',. Iher xxa "icfuliscusiotlon about 
M )CI ,.x1h0tiserIlitciticethci. s .ld.'.,. tC', gicI IC i .,tt-it 

jl nititu in i iAll ,Ilflagc ec u tlllrics. Illit
I was f,'li 


xxhilc hereimiullt 
h,,I illclcsCCes in alitiiid to strategic
laZitiitug. the eliClrlin
sat. ()f "t,cti pl g as,aIproce.'ss 
eLe.IS
to) lhe ,ilisl; ill1)(1 a ,il.s 

IIllt'sjs. litpliiinng Ihla rational use ofall es 	iIll
 
resot.CS illi tIllli.the issuetlof littioni/ig research 
fIIOI)SiISa 1 f ilc otisCxiitis oild r',e..arc'h ilSlillICS 
Stimtutl;tiexd Considera .ldi.clsi,;i. Ii \lgrii, lit 
c..'llple. gutitisiC, is gci. I.topeople,diOitg llaSter1"satild
 
+dhcoraltheses illchoiig their ttopicsthe intost fit 
the areas jrlmanncl for naitionral Ics.arch. \W hile Ih need 
lii grtIgic 'll .i\icrt,1'ceciilutnisriis and research 
i ii!" It'Icd.,,as ftellthua ftei5s i llitixeisilies 
-ilit foeol]u, suture bais) t1r pt1ely didictic It.SeaIeIh 
ttitll rc,; h instittiles. lhis cal he s, its 
cimipleenItarx its tile institittes.s' work. Whete funulinlg 
lor research goes \ia (lie itlslituics. iewn lie,,icandrav ill 
contributions fron tile univcrsitiex. A sfrategic plait
Isist coisider tle stricluril and operattional issues iil 

http:resot.CS


bringing tniversities and rescarch institutes closer 

together. 


Rcommn'dationls. It wis reL''1m1nlel1d Iltat ISNA R dio 
more Nrof'k on file;ipplicahilitsv4111(lie ncccssir4 ' 

iidaplIIin IIo I SrItIiic plIiiiIn ItelhItogics in 

t cI,_so ells'
untiilri NA RS iitd thit Ierch lIIdli1!I+eS 


itlerc;I-,ihciit i no ,ledge oI stiate",l
,f kl ilatitning. 

Priorily Setting in A:gricuilutral Res'ta hrctivilics. 


ilhil ill)tM C:dIlplai.NARS IILd to) Cstfblish 

IjrniOtit ilr IWcareli. lieticCd (tt ii lp0tovcd prih it,-

Wetilig lirOCllHlIis 11hd,;niJS tIlhodologicS \,;,s 

examined ill )r. ei
( ;. L,(Not Itns p per. IIc iusScd 

aitityps atplt.iiC: use Of ,.Ctiglit.d
Ctitelnii ittIlIes, 

h+enctit-ctct (expe'cted econlicsr plusi
anal,ilsis.
 

licltiiite~l progrtiitiIll!. anrid siitilitioin mt lrdellin.g 

I IC i etiseCdtnlthe l'rst da,his ii
M551 the hst plItCItlial 

use intd.velpin, cottlries ;ftdlooked at \killtk
done in 

the I)ltiniCill] !,CpuhliC. FCUi Or.aid I nlit-llvin 

1I8-,7 with %seihttcd ilodels. in.l inCritCrit 
 ilPLc1i 

I9.5 ,,ith cotillic Siurlplus :ual'si,
the espected 

lie dircctors 


,stahlist (lie Iltals. kC .ite.t 'ild ot
 

ISNAI ,%oked\sitlh at tlt"reu S SlII s to 
ai;. hint \,eighlts 


ihLlil. pint!;lill itaitll
"ksplrckilshlce ict woleont er \\il,, 

Used tititt fle i ili Ii..sullts. Ml. ill;1iinltelctive
 
.,ay policy irlakeis sscc givcie
tlte Cllnce tio re-examinle 

lieseithls tile\ iss
i',iCd to dilfcrcl critcria. Iletc. 

td filest dd iti CriteriaNiiton .;tr'c ;in le itpatotit tl 

withlit rCally ekiis JldtiigthLii llc:lti liirorcsearrch 

Mhich tita, ilecill becatise o tlLi Case 01 tnanipullitin 
lai\\,itllt_,.(_llt1llte. SiiCh eidthodsL..M111 bC ipllicld14 
ilaimcclatical was. 

ISNAR pls', ti reline the cxistin %tok,test it in sinmc 

Case Studies. aid l o,,lmh~p
a Cll-iptitcLr progratil and 

IIallulor"use i NA RS stlitch be Stppl
,tlttld iientcd 

i tltliiting. 


A Pradctitioner's IPerspective 

)r. Finml .aier,drawsitg frot hisexperieice in tle 

Philippincs, a;p rlItched the task of piriiritv setting is a 
practitionei.IIcIlm osed tltejoint drltin of" 

agricultur:il iIC\ltlpfttCtltobjctCivCs ssith ttie of' 

Agriculture (NIOA )wlihtl LlscrihC the Minisrv's 
current to tncilititi-tcrn torcts illIore tih,, 

opertiotal terms. Th Stteits.ist thltmtnh s\hichthie 
research cottllnist' matainfltetinc tile MI()\'s 

priorities, can provide the Cmton basis for planning. 
organiiing, ;itd implemcnting research and extension. 

I Ic discussed Va frlis wayvs cdselling research priorities 
and expressed a strong prefereunce fltr using 
comlimodit itis. because li,'vappe r"
best suited for linking
the research agendal to niorl dev'clopment goals. 
Ih0vevcr, since n1ll Il (C\C1)111CIIt Objectivcs IclIItet o 
commoditiesper w4,there imust le i parallel set oI 
priItities l1ot lll-cuoinill iI,,, n.CiIcL' 

Lltimatcly, litoitics llst he IAted to projects,

and1r s(uces.Pririt vsetlng simply orders
 

4ll,
t ,carlh activilis ill a list Icsccding ittpolltatlcc but 
tlOs lotIaIslatleS ttlf1 automticaflv to resource 
llocation rCColi icnlalios.I sals ,here. prior-ities lie, 

hilldoes n1ot sis' low[))fllhnIllhw last oli Should 
is little 


is\ iilehIl 


spend in the inCi. ( Illit1t els',thlcre gtlidillICC 

Oil thissipect in tie lhtit. lttidiC. 

'PIC p;iOiiCIiiS Nils C,'hi pnlilvk Ssll ). liViC
 
introduced the tiotion.t oiLar 
 i/tiiIlal setprioritis asa 

ol itnstitutiontal concerns parallel to the prol,ran
 

iiorities. Program pliriities arc cllCC ned with long
ler.,stratcgic subjccl-titllter decisions. whil
 
organizatiottal priorities base to do \wilh
tactical aspects
 
of ruiing tele and institutional strategies
organi/ation 

fOr sursivil. lth. hosevr'. atrCessential.
 

Tanzann In perience 

)r.A. Nli ,escrihedl li\csock rescirch illlnzaitia 
ili(d disClssdCLihow prioritics in livtcsick research niilicv 

l stifted rotti dealing with epidemic liseases to 
titl tiitltritiot. I lowever. there wasnor igrossystemi1 

til suitng priorities. 

Alter tlte lazania l.isestock Rcsearch Institute s%'itsset 
Ill) inI1)5, it ;itl'eCd md tCsiessetl past results. and 
drcs till) atIise-ear rcscich prtlgim. It was 
htandicapped by [lie aclar tational policy tillack of 
resctrch. ;lack of cotins ttsisibout \vhal should be done, 
ivfricquent changcs in policy attd personnel, a t ;lack 
of'b;sicinfrastructure
to sustainiasic livestock rescarch. 

.\ frlir her fundinitd prohlctm sas the lack il inptis lhv 
Ilc liscstock %snsr..Ifthese ,wvcrc istilible. researchcrs 

cmuld rccoitent td piLckges Ittim cxisting kniwledge.
"Thus priority settin 
has,totake place within constraints
 
impsed h tilLe
st'StCll.
 

)iscussion 

ltherc vas considerahle discussion abott various 



influrenees oit research priority Selting, ;IsWell as 11110111 for snmll producers was one otitile mini ilcrio MId lithat 
tire ntlhodology itself'. tile
relative weighlt giverl to this Criterion should reflect 

tile itportance thlat tileres+,rci llplnenrs iie Ihis issue.
A'ationnlgotil, x. The central inftlurence mnist be national her,,e fat- Ic d 

goals. Many eoritltes tal choseii food self-suffi'ciency a priorlyt-setlil litocess, thtexplicit inclusion of their
 
asP:1 ialitirial toIillhad 11t1 achieved it. Pilrticipa lls ilterests ill ollnal applroach na help to oive thteur [lie
 

I fact, ',\ notnl g lli/ pilicilcatc ill 

a 

discussed iarioill 
 reasiii1 or1this: rersilttll;ltlil thtY lack. 

- "ooteii plirli ics tcc sel bilt not imatcield by tie llxolldt', , iidmIliolijoll ll ri'i/lit,'mtctill.s. Somile
 
lhi'ltiioln r,CL's to lilllih,.
1 rtO'I car Iil111ii pl+ticipans hjnliUiticd a p)obil fo I'rCse:ircIheIs
 
]liiiil\ \s i not i\isIii1iir'scich. \,,ili
ii iii\ Chooisig Jrioriiies ir a It siic ll htpic, esl+Ccially il 
C11oi11i1L'Iisilt! i is iiipoii It bit t it i I\iiito t.iliiesi i l lum '"i itrll\,i,hich knt Ilc nifi ie lield in

sulflici-ni 1tltlimtoi0 suppoll Ilicit ,ids. resa-cher has to 

- lII itie hist co111Icort ivi beenI 


which flhe \tok. antd abotll what 
oI tht.' res,;tcll tits ltle CIsC\ he.re. A lesearchers prior 

\sIi.ll! It_ lt ol ICCIIIILca. IstiiltIhc bitt Iiitiing and [lot his knowlde tllelrsI.icie lie I9 ofl +pitlh.leills is 
nt th ilt t ,,al [hih- le C, itoou1ci r.I..,lii Ini lto u,, it. lielt'iil i l chtoositig a Ci pit)ilitin
 

- TO hi',tLsel-sItffiCIIc aIsa p)11i0 dil)ts 11ocit' '
 
dli rti-,.'tCh i,toos1'Igi. Th ,liestiOi lor N\ RS. lack (f,Ieptldable data is a
iPiOiitis, It limiiti inl 
is. plri[N lot Mlout? +,sthitil iorilitis. OUite ob\ ir.l\o it tethr otle tes
 

thirnlU hittorittil 01 inh1tirtMItl -lot,ilIii riority s,.tlitiZ.

It \\IS _Xe)liltiil t1 nlltheIe, ISNAR CisC srIliC,
il te iteutct1me Caillnly Iei',giiid is it iiiholrittiilln ott
 
disciisWt .I,
1o I s+lf-stullitH , t's 0t itl id,,Iits;I i\Iich it is hased.
 
s'parltc (otal,.tlrill.Sitee. ilec ion
ie l t ri+.i,.1
 
Cllaltli\cd ait a,' isstlnl-hailtscll \%its
isft-icicnc (' ooqi.iiv ill lhrili.ilv.ilh- vIa;,Stilc t-':lCe'lthat
 
iot \anttd for its iti ii sAke hut itl priisi the- tietiirinalied priliriry-siltinic iiic thiids dscrilt.d seeIii
 

na ul p scll-stilliciiic\ is 

incluhded \\ itlhi i11it-li crrilia I ittl ituin ,eit 


nni iti lsltis if tlilel atioin. it)iake setting p: tiit.ics liiiiie cliiplicail,. . All 
Imalriipriltssttssd tle ted lrs,implicity. I hiwvr. it
 

sepaatc siihl lIad to dotlsic ti liitlli. appetrd that the\. \ ,crc pirept+d it)accept that making
 

the prlcess 01' setltii pririt, iiior1,;e andflmal 

/cr,,l /iii,,iI's. r\ttiihl-.r iiptolttit1 intilltnce. systematie is a
ol step ill (ite right dirc'tion. It lorees 

pilitiiLs tiidlie alliltti r,tsd ticescaIt beite effect rsiteachers to assess littre critically their owtn work anld
of iloors midi intler itial iirc;mialits. like the also serves atsICllvtniit I,0.Ilooll (t.'llellsiratilc
 
ilett iiilmal icrictltimtl rtescict cttirI( LARCsi. intellectiual ri hterhy t:iciatlilg respect ront ither 
Ilcht til lie" rest ,,mmoidities of pritfe'ssiolalis ill tie plantillig atid Iiaitee.+' IllilliSitliespri ci-h iitt tile Co and 
interest to itself.ISN\R was asked luti(t it citiuld hellt elst\ here. 
r,ist sit,o that NARS Can coriiintate lii_ rt-seirh 
p[tit its. It \it ,tL,+sied lhiiis +is itie w\a\ is iIi ,cInitties ( )nc particijimt suggested apprtoaching pritrity Settingc

,illi Hr heSe cart he usId ii;toiset thi M iWl',i rl'. alet as a set of +decisimswhich col hIe treated ill a
 
.lrlors
mind I.A R(s hi ntatioallll ieeds aid illplannilng a iieliarclitiI illtner. Simtie decisions tie mde at higher 
pliiper division oiilahirbt% cciitite inatioal and le.ls rf1aggrcgatitt by hithtr levels it attllirit andint.erntionial inslittlles. Seitlim, oti the criteria lr itliersl t Ireeated is dosVitstreilll eisitns. tIIradeILat 
\\miork pIiriilies is ilso goid. isithn otli 
 ti-psitbe iltre rlevelstf orgarizati hiitl withinti Iramtework of 
ptecise aioutIi hisis lot, likinc tIccisi is. Ill stllit tirle bhrloMde decisittlS. (ienrally. ho\twever. prioticstite pit if policy mtkt,inliscigihling imoliv h,,l h lllitp and itp-drotwn decisionts.irl itiCs. prliciplt 

dilffeicit ,til i\tiss liCritical. 

Ant irgmati/illilmalnecessity that reeds tt lie rletcd ilt
,Smti/drtii ucrsiCs',Ittircin COt it-tll 1it Ire.needs fite pritritiy-se.ttiit ex cr+ist is pi ivisitln iotsufficient 
oftsimall ,rod hicy cilttetd litp[ itrity- fh.exiltiliry h; illhOw reseirc''h torganizaions itorspItilndartil ih 11C 
 to 
selling llc-ss. Pai_'icipats heiltite Iirtcnitatirls did elititr'irt condititts which we't.retillreseent \'hen the 
lot apper to c,, ileti',tilee IIICintthe pritiitieswere set.s w're 
invol,,td.
 

/.nkitn pIriirilistiih r.solmri' illoction. IIwas hoped
It was 'xplaiitrd |halil rite thre.e case strudics. Concern that ISNA R could devnIte sonIte eIffIt to exaMillinitg how 

marked priorities are or cart lie linked to resoulre 
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allocation. Inthe evenIal allocauion of, resources, tei 
capacity ol tertaill actiVities Ioicct-ivel,'aisoih 
resources moust also be taken inito acontilit. 

ISNA/IA ' p/hm.%. [he parlicipanls supported ISNA R's 
plan tide\lop ;IsetIo netlihodologics rt.-uiiinig 
d(ilfcrcnt levels ot Sophistication to ciiablc NARS to 
alopt lieliiclllodool ilhat suits hi ictds and 
Calmlilphics. 

THINI E TW() - LINKA(;E ISSUES IN 

RESEARCII ORGANIZATIONS
 

On-Fari (icnl-Oritcd Research ( )I"COi I 

(F OR ia irset'cli sirsttces thit links CsCaichi\with 
htllmCis. Ill e'v. ploblen tliaen ;illdlists stellt ,isis the 
ilisiizil 1ind ntl teeIl'hiiitilo og ceni i,te Larmde,c'lop 

let.1.t N ;iv citlliCSil
and iii/iiils 1;\c c\ol,,cd 
(liflclil ippIt;isC ,til;ll itellMli illlillliol;il its to 
lt this. li JiiInii\ SlI)i. ISNAI \tI.iuk. ttii 

)I( ( ) ill OtilrCi tliiileistanIIl ihCeitical ptolico. 

o1.Z'i/i~t~iil. int 
iiailae iiil Liciois rile illtito 
ipleiIieltilil!. ilItlc,+liin. tid ,stisiiiij_! ( )( 'OR 

%% a NAR.S.
ilhil 


11 ICe%i. ii_' he tl k il iii I)r. lI rc<,,+. I )ch irMi i iill-
S+ltls '\iiitiel e I tlit ciiis ( )h-( '()lf tll lfpeitlrimi 
Mliu illiiitcrtetl inllti i N \ IS Illtl oISNAR'S attempt ti 

S\ iilisii,, i e lic etiCCt .\RS i\ith
1 \:iritiiS 


( i( '( N
()R. ne ca&iC Sti lie,,. thice cAt.li ftit llatiil 

ic\slt,lilca ,\d. A \, etltins. CICC'l %%ilh
nIlliollitic,,Callc 
 h c millllit.>i
lhouIll l l ( ll.lst 

iC'+%)IIiblc IM c l li ,,c s q i \ 

Ilie im is ttt pittlducc. lii,. plactietdIlzuide lnes and 

tliiltiiiw ilatliials tttr estcalich illliters lsatut 

W !tiiiiiiligand iiitaiiil ( ).((If stiCiitl. iMials ticul 

IlpcirS
syilisi/hil.2, tiht l-sstisli il uidia\I fnlle i 
tile iiltd. tall li. stilits lheiuseses,Case sltldic,: 

;ISintlpend nltcolltiiibutii s to kiio\\Ildet-,. \V]il is 
Ilcirlitn li e C stitliC, sitlit is I tilhe I)ieggcst 
pitlllo ill tles ciiii (ihtheIlikates is liet eneed fottlheii 
it lc iiitll,,i\iI\li.llitcd. 

Zn1111)illi
tprient e 


,I.Stuit Kcan ;tlli%It. lincsln Siiilttgreo epirted oin 
ts ii tOtldiZaiibii east Siilt I Keaiousaspct-

discusscd litliikaegs ! et\\ccn slalittl-basctl and tin-
farti tireseareclers and Mi. Siilwum e linkaec betwcen 
on-faim Iesiurcaniiid extensiont. hiZitibia a special 

adaptive research planning teai, with prtiviicial sib
teams. has been st tipto deal wili on-faili research. 11 
links with bith the exieision staff ahnd tile eoniotlity 
and specialist rescarch iCaiis based in the ICCairch 
histitutes. They dcscribed li,..,the relatouships belween 
each of Ilese had de\loped. tlile mnanagerial problels, 
aild ltiw sll)\ theSe wrel,leigiuuIlllt resolve-'d. 

Discussion 

The discussion fociiscd ilSotme issues Iclcvalilta 
integrating 01(()R ill NA RS. 

cd i'r 'nr/ od
Spiai:ctl it es ai ml/tcntoltiolo./ 

Ol."()i/it.lction.%.No finn conclusion eimerged trio 
liscussion abul \\ 


stratctey. should be implemenied by a specialized
 
()1:( () clli/lllit 


tile hcther ()F( hR. as a research 

or lIctler it should he a stlitcgy 
which is ilpted 1 ihewhole ICSCilCi inistitil. 
I Ii\\eve-. iiti pirticpantlS areC-,d hit ile desired loig-
Ieliii tbjeetise sli iilt be to have (e)t:('()iiiie fi~r~el
 
within NARfS is af cliciiiapproiach to esearlh, with
 
iltost scientists callyvii2 tlt bolh it-slatilioi ild olt-lal
 
rcsClit '..Vhiclie tee is iislitiliolilal iiistalilitv.
 
htwever, it nilight li lnc ellecti e to have ; specific
 
ou'r uilit ;'issialli/ioilil i ilh -ed() ( "ORfllicttlons. 

hitt',ralrim ol to-./or/ arid oll-tatlio ri-'mtO/'i'h. The
 
participaints ctutioncl iagiins nikini a stlttiog
 
distinctio 
 bcti\,ccn tin-larit aildttil-, itii restrcli.
 
They sltuhl lie chtsty iltceiitil i ,,inite a twti-wa
flow itt infolii ]lltirlniialiolltill. Iotu iti-larllliesCarch
 

Should he.,:l ilical p[ antdinptl inthoiiily

pkl',ining of statlill-hascil icsCal-th. 

IH-.!Ir/ll
A/pptoprtialec/lilltioll, +Pwm 111l1loll-.\tilJl 

rmia/. There \kits aiencril ctiistISlhstha fle 
tcedback uctllittti otttll-luiilliioi-Shlliill reseearch was 
of prioary iiilpttiance iandthe salicit f'lcti oil' 
()1:("(Fil. hi Iictie, tileft'dbatk fintion noIrmllly 
-esttls tstiltloi lilt.tiingf(illCliont.le luIti tlinS inighte 
lest he Il)i nidli) iust-l)\ist-, Iiiiti '. 

I1\it,also irued ilhat tul-fililrcsctlch shlould play i
 
tledhack tolc to policy makeis ;aSwel.
 

-lJPf/rt.prilo' liexit'.erieit'ceor i//h'Ii tini,Ol.( ()R. It 
too tfiten
was noted thali ()F(()I, has bcen pronlotcd as 

a research strategy s\shich\ill deliver quick results. This
i. iliscuptioli" especially in(hose areas 

where ihcre is limited relcos anit teliechnology "on-h.c-slil". 
The perpetuation ofl"alse pltniis-s" aind subsequelnt 
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disillusionn.cnt has been ni Jniortant tactor iniitinit, 
the succesSful] integration ofOFC(OR Is a 
complnimuilaryIresarch straegy in NARS. 

ulmani fl'Sif'('l needs. The i)art'licipatIs li'-ctsscd IIe 
disciplines and professional level Of statI rlequired for 
OFC'OR. The gereral Conclusion \%as that when a learn 
appitach is used to iniplecwint ()F()R, the team should 
be kept siall - ricuilulm iccimiis!,ii gimioist, and 
perhaps animal ciciuti,, - bul be able to dIra,, on 
!pCcialisi, in oilier diSCiliicas needed. This ss.old 
rCquire support thol sciloiescrclh inil:agel, who 
iust al( i'.e ;iltCitiil 1o Icatit btullinug, since good 
teariork doe" 1it iapcni spoitaMuCOUsly. It requires 
liallil acilf. 

Although sctior siciitists sltiiuzld klliiss friir'I 

cimitl",iiices. tlic\, ilic nIo 
 likelv to he permanliently
iiipiistel a, field slaff. (Coicslucilly.they Illust devise 
iicechaiis,s It)plovidC tccliiJ,'al suipprl n and 
slipci",isioi lor outlposled junio- staIl'. u',sscll as 
itlequaic ictni',es and colillcisatiOl for sollic of ile 
luardlliips. sllch ;s plofcsioial isoiation and difficult 
li inoC nibliols. 

Coonlit n hllti lf'('L. [helTrme\sis 

cneral i(that1r:etli succeshil integratioi of 


0Ff ( )R,. Uliciic as a1generali/Cd or specialized 


Collllluteii;,is- rcearcth statc,. rlquires tlie
 
conmiitiiciilifliof icCll-ch iiil:ll1crs. his can 
be a 
prollem %shCe thCre is a rapid IturioVer olhsenior-level 
nalnaglcrs. 

/.A\',R hI/bu/iV 'h. Ilh' pauiicisn, ujidorsedl ISNA R's 
AI)IlOac l tO deCl oing giuleliCs for the orcaiization 
;illtl inilLgClunli ofF):('( )W wilhin N.\RS as ha,.ing 
the plilitlial to dcclp rCounnudt..'llliois relevant t I 
vidc an c ofIollIInics.-lieiprodhles Iroill lh C study

\\erc Cxpcctcd to ic scflul to NARS Icadcs ;tiud to 

,idress pliolrit', needs. Participants felt it was blietter Lot 
to inlily stch atstog 'p1,naiiti l\ cei Oil-I'l and 
on-slatiOn re1carch. It \uns tcl that the prescntims had 
pui too tilih ciliphasis O a strucltual sepuration
hcl,.ce on:-.atimi and il- iall rcsiCIL a itn) issu., 
The allltipi to dcliiic lie appropriate functions of these 
and ail ise oIlithe alpropriate place Oif i)n-l"tarll ICCsl'uclh 
\ithin the rcsCaliclu process ssas slrliiglv sllI)Iiritl. 

Research-Tchlology ''ransfer Linkages 

On 1987.1 SNAR ir)imicd a threc-ycar resealch project 
ol rcscarch-tcchnildogy trnisfer linkages as iLdirect 
result o lthecllern if 'reserclh lililuFers ut1lie 

management workshop in 19i8)-abotl says to iilplo\e 
research's links wilh Itchloogy iransfcr. )r. David 
Kairnowitz olti nCd Ithe pianned resea rch and progress 
soiIar. 

The study iichldcs . literattu re eview, issues papers. 
case studies froii six count -ies ii Linin America, Africa. 
and Asia. ald SCCOiillrV stldi.s Oi specil'ic issttCs. In 
each phase there will be collabmration with NARS. 

As with he O((OR project. the aini is to audvance
 
Undtcrianlding anid produce diagnostic tols to help
 
idCutilyv obleilns and policy guidelines for reseairch
 

nlallg rC'S
on how%to rC;olvc piroileiis. The restlls will 
he disseminated through project docunlcits. 
coilerences, iSNAR's adv isory ,:ervice. and traininng 
matcrials. 

The terii "technology ransfer" rather tl:an "rescarch -
Cxtelsim" was chosel deliberalcly because NIx':Snionl 
.crvices illC [lot tile Oinl instituions involvcd ill 
lechnology tianIsfer. aild tlcy have Other fllctions 
besides teclhnOlogy traiisft-. The linkages \sill le 
ex-iillcd from ian iu)stitutional or structural point of 
sicw - who will do wht, \s ilh what, tunlcr what 
authority, and ssitIi whlat i'iceili ies - and ii) a functional 
viewpoint - examinilig the activities requiired to bridge 
tle gap between technhology generation and transfecr. 

The inisliiutiOllal linkages will li examined at Ul ATIS. 
specific institttion, and indisvidual research or 
technology tranisfer worker level. ii general, linkage 

prolilenlS appCar to fall iito four main types: struCtural/
itrgOaizationial; iotivitional/inccniv;ICresources: 
CollIofllicat iolls. 

.Jordaniatn experience 

)r. Usaialilicsi outllilcd luoss-, iniJordan, the 
goseirnnlcnt changced extension from a general rural 
dI'.llpMnllt foctuls to an agr1icultUral one, linked this to 
research and then later to devlcihpment project 
iimiplementation. This was aclhieved through the 
expansion of tlhe )epartment of Research and Extcnsion 
into a National (citer for Agricultuial Research and the 
Irllsfcr i fl'ccCiilOIgy lli(I grouipinig this witli project 

ilIlcnlicintation through the creation of a l)cpartinent 
of Projects. This department has considerable powers 
which cut across several ministries, more flexible 
adininistration. and a revoling fund to serse as financier 
for rescarch and transfer of tcchnology proj ets. 
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Discussion 

Flcrc was :. wide-ranging discussion which reflected 1he 
concern of the participantslthat ;csearch results must 
reach fa rniers. 

,Ixeirnitot,'f,'omo it .rperintc o, 'lio'rs. S veall 

paitic-lpals ref'rred to the nedto 
 learn fromi ilie 

.experiene of ieightoli ti cotllries; o hile others 
reerret.o lifficullies f'cCl carlier by various oio-
dee'Clopd coLutries, lI t lic% tad rIstilVd theii, aMid 
tow tle des elpi clle lntlis C'ItIld Ian friii Such 


cxp ..'cie. 


I.mnkaps art part ol'a hro'dr.,l TI1S. The discusion 
illustnted that liniitwcs ,c pairl (f brii:tder ATMS. 
lricing policy and ohlir agricultural policies strotigly
affect icchlo vttloiotioy aid. hcnce, tire ,'fccliveness 
of the tectioloev turJfre sVIIr. arid this, ill tutn. 
aflects thre liinkacs lIcisscca reswateh and t',:hl tv,.y 
Iallst'l. [lie Citell of ailtffcliveC illalrtltI Lfr.

input di'-libltion aind lordu 
, ti1ar i isStillo crucial. 
'fi posiilit, of etffcti,,cl*v Iliigi as,ide variety olf 
researah rstil's ,s ill lililed if there is tit strong 
i;ltitnA SItstcui 10 itLhit. seed.',i'ochlticils ;iL 
iritcultlural r.taeliciity p- duttiin mid dki;tlihtitio. 

'1"tese ct lIllrellect ilie nc d hli a s\stcliis appiriach. 

/li, t'd /i' ru,'illaio. I )e itifrllta fllitfunction itt his 
bro!atelr sNstci identified in the disel'tssiiti was 

icuilatiui. It is altl,ssCntial ftcition llicihcan help 

saft a 'ul rlfallter ililer ' , I, plc. e.itiig oi ly tested
 
rslUts '1'l111.,i1tf ranSferred. Ili toite cottr., fttr 

Ceittnflh_, resct'h relcased .I rice variety ,hich greatly 

in pros, Li \siclds. liet h1latr firo, ed t hel quite Stsceptible 
to dseisc protbler s ;titd pit in jcopardy tle Ctutry's 
cirtite rice cnp. Since ilicu. researcher lriavcarried 
tlit [.ticiiatiimi i\ exti ,irt and priducers is 
itc.SSir beffte lniaki1,, ;tit.' final rcctIii1endat ins. hit 
illtitItil "C+ I IIirtuiui.,tl up it l ' ,ter11111ittetorItr' 
to rucillatc s\i;tt elchnl giui,are trtumisferrecl and ih' 
,ttilill, to plottct theJfilt diccrs' t. 

/In ii, It''dhlili , ili rll 'ilulilm . \'ithin the mscrall 
Ifhr 

was ritlphisied. Nutioial pl lic. il\ttakerSsct .!, neral 
reseat l h priorities. hill \killii these x. 

AT\IMS te ned Icontci be'issnI the diifferent p;arts 

reearchllcrs mitust 
ssork jointv with fi:ritcrs il litisiln suirkcts in 
deteriinifig spccific proiblemtis ito e itivcsti'alcd. 
Otherwise. participants lotd, th reseall-ch Illi' ihe 

hi rectelize thairrel w',it, It is also import to thle 
irOdit.'ers also gen, te teclhiiuhtL.u Farulc, ife 
empiri,al researchers ut ' far only lipscrvice is paid to 
this rea'ity raltcr than seeing how tt iuild on it. 

[xtensihn v,'(orkers can more easily evalualte producers' 
problcnms if Ihey live ,,vib Ilie produers and are in 
Conistant conitact Nvitli them. It was said that extension 
ScrVics . Js well as research, IIILISt Ilr'n 1 i Ielltify an1d 
es alutite producers' prIobh1lS and to organize tihir 
programs accoi dinll. lesting Iccliology ot larmers' 
ficlds helps link fat'ifrS, .XtL_11SiOi, Mid re.Secllh 
togetlle.. Allother tolblto tiillhh wiii lher ill some 
coutries is use of' pilot finllts I-ot"adiptive les<.ech, 
validail1 research if'sitlls, and dmIonstrating tlhemi to 
fIm ters. One participant reported how inl his sysemlr in 
order to try It inprotet lie research-exlcision likage, 
thLy offered researciels special liainiti and then let 
them scrv as extension staflie. asily tillkThs could then 

to researcliers, the, ,,pok. the siue language 
 and this 
helped the link, cc , lot. 

("'redihi/ilv. F \clsionll orkeIs Ieedi htbe credible to 
theirclictniclc. S, 'ial factors which iniflttetice this
 
crCdibility' w\ere d,.ttsScd. Most ete\Csioll 
 workers have 
1no specific trattlh u I CNinttlesion. fIt collc cs and 
ttlivnlsilieS tile CHi citlai iiasebiNSud to,;ard research
oriented work. : 
 irugrladutus go hito extensioin as 
WCl i, r-C hhi.'flit - txisioi wvork'rs te atl'Cil i 
disadvall.t andt at: ess, Cietlible t t le clientele.
 
Fxtettsioi vwitlers ie also itfl.t .votIrIeI t]ofang
the 
producers, witi little pi)tCtld ltrin Cxperienc, and 
this reduces cricdibilitv. lRural-ti ianimigratiot has an
 
effect to. is it leaves tlie elderly iii villages: thcy are
 
more difficult Iciialge ailrc ltirc difficult foryotun
 
externsion w.ciwkets io dead with. 

C'omuinicaino. T'hfere s,,ci ceti that agrictltural 
rescaich ircstult (li tot ,:id tilp ih the lil aryi,but w'ith the
 
produtctrs. Ctmmturiicatin chaiitcls should 1t1t just
 
operate itt closed s\'Stnrs. l lit loittees, formal
 
cotlts ;i!i(l repoliring, bitt alst throug i open systells.
 
i svhich tile r.sults ifirsarch. Icclinhlogy-transfer
 
expericinee tiul firirs'el iririic 
 are wid ly broadclast 
st tli r eiscare ogltgylers, techl traisfer workers and
 
faritrers n y self-sclect avtltint they are interested in
 
floill tile il1ftf ltrtittn dlissetlli:utted. This reqiires
 

,ireeltaniswis a diliudgets to cisure thal information is 
dissenitiutc, w,\''idely. 

*Sruclut and orgouizatoni. Research, extension. adt 
f'arltrtrs ilst hel ctnccivefd as parl itf ote itcgralt. 
svtecin rather than cotiplrtItitali/ed ()ften there is 
11o tltliil poilt for Cortact licitsycil research and 
extenisit. Suich ;apoint nee, io le institutionalized. 
1 isis t iot imply. howver. that research and 
extentsionr have totlie iii the same organition.il 

It was agreed that appropriate linkage mechanisms for 
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Iec-hnology transfer will vary. depeiding on tihe type t 
technology, type of product, and Characteristics of tihe 
producers and industries itvolvd. 

Iiounid r e'. No cotmnsentsus was reached ahutt \\lelher 
research's manldaLte is otly to g,!grate tecthology or 
\wh lhe..r lor Iransler aldit has sonic responsibility 
c\ cntual titizahition. Whalte\cr tile decisiot. the roles of 
resceth and extet,,iOti should heculeari dflie,. 
showing arcas lot which filies ha Cjoint leslpotsihilily. 
itd the specific respoltihilitics o each. Alt i11puitlln 

area oljoint reusposihilhv is in htillo itn,up (Ile 
techitolol-i, pritdICd hose)e,\I,,Ieher thc ire adopted 
OFVit( anid tow thley\perf oml 

(",'lr-tlbt,+oj .S IIicictit ,IIls,ih[m)htictI nd hIII lnIti o 
CuOOiIdillatit tic. nIre . ,W tItit ; 
10 titidCrslinitt t, lithend this. tIinI I1 inillIstrIiutti 

e ,.kdd nn t(I l ',irI)_,i IIlI-Ctcrd 
url't 


lril (Ite Indian Ci ,ict-c, tinle p:tlticipai't iti(titl that it 
is pirClerahle 1o1 rc',Cit-Ch i)i\ik throuh e'tlJsitin, 
"tler tlIil goilt ioitisll'".it. C i if tile extlisiotllSysttIt 

is wecak. ()tiler\ i . the tsiult \ ill itts itahl hei a reat 
deal tIi I thSui sfitetNO itli hutlhC0eIltpeiitil I,et t s. \N 

s\vStetS itldivilIt;tll. uicitig \%Atr thanit
a ctotlhtntcd 
,stttll \ktiul lie. 

.f,'ljttiij itett est ,+:ti uti jothtout-tll' '. tICl is ire asII liiethtidilcd 

pl titit teleC ant LeCit.ll and l,clrl.lvg Iltaiset i:i 
Ses.t' lu'iItllt-IC'.. IlIIVislt;lt, ftur Caitllel. teds.;irClhs 
;Ilid l",, l;tchitilttlt-, c(itIIact \i Iat fal1ttls ;tttdwith 

pisllIhC.i0J tci tlot is hsl ri'tiditCw icliltilogy ad 
i pal itttl d slepeit+litia tti th,e rCsults. TheArip 

,particlittl i,llteil. lit uC er. hiat gi tigreseirchcrs 

inccntives lasLid titl
itlltedi;i, ltestil' ctuld Ibea twit-

t'dged s\\ird iecatise atLiid rC',CaiCI
gctcrilik reqtilirCs it 
lotg-tert elfrl . 

()IIle
I"aS()IIr li[I IcI'Iutt sIlccss,,s i sit.,lc-c:tipl 
C otmit ditv s stents is heir inictgr ted aippr tiaclh., btNt 
anotther is that the ,;astitals and prl-ivate firms 
respituisihl fur he.s s.sluis ti gl.n\gre,.aerive 
lcettlli, li ril-iitl.s toIIci 

'roji'C.sionai.tio.'t ou/t'.1tt't.s ,ou.Kaititnioilt's paper 
sctlit., tt Imply th;l ttllplts Ito"evcr-prtefssititalize'' 
the extensiton ser ice ctiilll d (i0 IIhitt ht'intg less ahlC 
1uctiIIiI tltli+ii(iffiFICIs. I It ciitt!s\\hith e\er. 111pIlll 
alguitd that or exitlisittt adtl lcarir to lie ffective. 
htlt ha imt he prtttssioiiil . The dispar.ity itt 

prilessitinal I,,lshietiscen rswarh atndt ex1lisjtui 
make ellcctive linkagcs b thCjI lI t \' itlictih. 
Researchers have mtoire edtcatiion and 1in ittre 
oplpoirtunities ltr schhlarships provided by doniors. It 
fac. it mac be more difficult to le a god extensionNI 

that a good researcher, hcaIse the extension ist Iiiust 
bridge the gap he twee n rescarclicis' values, language, 
aid lechniques and those of poor farnicrs. Ile or she 
lutist cttinhitIC good technical and social skills. This
 
reqires proeission al]people.
 

,\-u'tl(ItniiIot*'v.Iitoj('i ',-p(',,.itll.St('x
i.ot'ii'tt'.. 
"lher.e WI to tseIltsIIs thiMIt wheltler extension doing 
ton-ltthohogy-transfcr activilies itilpCdes teclhnology 

tilister ortlot. Somte participants IeI)oltd!Caises where 
it imtpeded exlteisioti. while othls ga\e cases where it 
had positive eflects. becalse [Ile,e tither activities Itade 
aflta\,r;)le illtipissioll ott l+IIs. 

ii-ac ornouiliin. sii. Participanlts discisstht natry 
falohctrs plroitlotitIg succesful ,_cht]log, translr. Fir,. 
th fe i'Iptopriattcl,_ss and liming tilt ccli tlogv trans r 

adtplttitn. 

was quickly ;tdtltcd lecatise it fitted il \well \\itlh
 
tradlitioail s d-clcansing riles designcd tit hri tiggood
 

iilhtut c,+: fit NigeJr,forxanitple, fungicide use 

lick and ward asav evil spir its. 

lratslerriitg lti'tltigev was It0 heiaid iSiLr ior
 
ctmmercil rclips \,itlh
slahle ttarkets. particuilarly
 
expr-t ciops, tlhai foti su:isterup t r eltops viti
 
Attlce'r;tint Ilarllkets. 'his is iccatise ittattv illtltvsahtills at]isitt iitlts whtiet tnttstlih ttiliht, dl the,.re are 

1t0 flulds lir lse iii silsise1te citOips: Mid Wilt IIIStIah 
millkels there untv ie g;-earisks that (lie produhler will 
not recupitip Ishu tl Sevelll participantts.ticstlliell. 

hiwever, felt that ifte ,overall svsiti anld infras1tctlure
 
\were we.ll OtL;iiliT'd it \;Is lIt0ssil,. t0 tranIsler
 

teCliilt(gv just is \well Or sutIsistCetee crops its lttfr easlI
 
ctops. (ne parlicil'att explaitnd tto\,
in his .olttlitry iltey
 
did not try to transfer itegrated tecttology packages.
 
Researlch Iried itokntw ut',Lsitlth. fll llfl
a I'ronlt 
hilti/Ier, and apply tetchnologies step bv step. 

Networks aImtttg rescarclte.is alnd researc]h svstens are 
ine wav oIhlIpiItg bring a'bout Comtimnttication, 
cullabt rationi and [lte integration oiclToi ts inlresearch. 
ISN.\AR as Dr. Roiberto Nartinez-Nt,,ueira explained, 
is woirking itoclarity, citlt epttlly. tle ctlltonents and 
varitlies ot1t.twtirks. devlop case Stutdies to show whtat 
the pltthlctlsand cnistaittts ile. atltl devlip 
Ittt IitIOLii)cs aid t Ils for ittiitaging. itoutitoriitg. and 

cvatlualng ntetwtorks. 

ICdisctssed tIhe crileia fur sctlitg ntetw boitdaries,lrk 
and (lie pUrpitses if networks. Netvorks serve both 
.riiti purposes. like improving thte efl'ecti\eness and 
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productivity of research,and implicit or latent purposes, 4. 	 The interests of NARS should overlap with those of
like showing instil utional legitimacy and trving to secure other participants. especially the international 
adlitional resources for NARS. centers and hiefLnding instiltltions. Ifnot, tile 

Network activities seen it) either restarchdeal \\ith 
inputs and olutpults. or"tile resc;ich plorcss. In each typc 

olk. colloll 


activitics of miltiinl benefit minli 


of lletss ICeds havelcto he identified so thiat 
be dtevelhped. Iec 

disCtisstd a Iltlill)ofelr londitions ftor integlatioll into a 
1,1\tsoIrV iLtI for operating itc\sorks. A ralnle of 
structires exists mitdl he discussed to iialtliinalies for 
tile
CtcentraIcore of a It\ork. aild three difIe-tlt 
ntttork 1odels, is, lI is p1)sig a nunibecr ,fopen 
questions about how N,ARS relate to networks. The 
object\ c of ISN AR's \oirk is to see how net\orks 

cilttrilute Iioremingtellting national agricuhiurail

research. 

Chilean experience 

'hile's cxl)ericitcc with three itatiomil and six 
int-rnatiioital nel\\tmrks since 19(4 vas described by Dr. 
Scrgio Bntilla. Il disciissed the de\hopient stages 
attd c)tditions deternining their fllieit'icy. 'I' hllad 
obIser'C i ie tlev\eloputntllCl stages. I irslI. "'gesation'': 
secotid, "aeuLitintanI c :11td iiuforlnlliiittl gathering'"; 
third. joitim stutl,Vam itilvsisoontnoit roltletns aild 
ltuc'ihtdhl]og':Cs" iOrIt, "utrtrliatd rescarch'": and. 
filth. "collaborti\e rescarch". 'Ithe\ had liutid it easier 
Itoitpletment iltt-ltilinttal liii national etwoll'rs, and 
they ntiundthat certain produets had practically nto 

ietiorkiig. e.g., htrticultural trops ald alitlial 

pioduutlit ll 

. 

Discussion 

()ne participanit ,,as skeptical aitit tilelikelihood ofa 
group ofh\eak countries becotmintg strotger through 
niettorking. I1tilelietwork structure itteant stile 

ctunt ries left
research to Oliers btecause tlhevwere too 

\\.akto dioit. [leunli' itidoubtld ifthey wltld ever lbcCOitte
 
stronler. 


1)fi'finitjia. For tiletiiscussii, nietworks sve re tefinCd as 
'all volutntary issociatiotins atittg auitotlolltUS 
institutims to carry out activities tf etiniot ilterst". 
Four c(nsequences uof this definition \\ere stressed: 

I. 	 P1ersuasion. rather than utthoritv. pr\eails illsuch 
arrangecutits. 

2. 	 .'\ulton)ni)' netas iut ability tt tdecide ()itl(network 
memnbership, totake part iii po licy making illthe 
network, and about funding. 

3. Ctnmton interest should be understood bIroadiy. 

viability of the netvork is injeo)iardv. 

NIt'ork cihract'ri.stics. Given ihedclinition, tile 
participants agreed upol itnumber o ietwork 
characteristics: 

- Networks foillow a developiient path over little. 
Initiative alIai strollerlnational sysIemspass to i ile 
front the initenaltional ceiters and donors. Some 
participants \crc concerned itbout how NARS can get 
itmore suppotll flom theIs institutions to strengthen this 
process. 

-	 Networks that deliver pro,;tits have certainlv
 
cottributed to the de\eVOrTnet Of tile
scientific and 
technological capabilities of NA RS. Tlhose set uI) for 
nutual suppo)rt to titeibers are important in]obtaining 
abetler use of resomtlces according to agreed objectivcs 
and priorities, conplenenting national efforts. 

- There are regional differences ill the nature and
 
.volutioti of nelworks. Some ofthe 
 more complex 
ielorks in Latin Aimirica ire. til iMl partiersbaIsed utit 

wvith sufficienit capabilities tI)egage in tmlUtutal sJ.uppo)rt 
thi tigh various forms of collaboration illregional 
collaborati e programs. Somite African experiences are 
consciously teile resull of a strategyif stlrng-thenting 
one national system to enlarge its capacity tIo play a 
more significant role ati regional level. This gives rise 
itoa grcilier coIcetrationi of resources for research ott 
cornnodities or problem areas illcertain NA RS,with 
other mtembers of the network acting as recipietis. 

- Larger sssieits, itl izrscitlmifiC aid
 
technoulogical capabilities. are able to participate ill
 
mre tdeiMa iig typ.s of tietworks. vithactivities
 
centCeid ill
more upstream research. 

Participation in nm'torks. Researchers. farmers, 
research adInlinistrators. and policy makers differ iii their 
appreciatiOln of tie benilts Oft theparticipation ill 
networks. Systenatic evaliltiOtllS iare tteedetd to assist 
decision-making about network participation. 

The growing tmltiplicity tif ttetvorks raises the qiiest ion 
of balhuuce. A lack of balance itt the growth ofnetworks 
athd the topics eovrcd callcreate imbalances in the 
NARS by giving support to one crop Iut not another. 
Some participants wantcd guidance about how they 
should decide whethe r or t to participatc in networks 
sice it takes resources to to so. It Wias suggested thiat 
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better strategic planning and programming of national 
rcsearch would help. so that national priorities couh.I lie 
distinguished from regional ones., 

Nc'ivo'rk i'.Tpiirine',.'. Intcrnational iitworks were felt 
to work bctler thain nctwoiks within I country because 
they oftenr had more expienrince aind funding. For 
national networks there wsita lack (it cxprielce, iIfri'.n 

tid il ,Alfli.isufIclI.t 0il til' cLt01 ibulition of 
hling iill iict\nmork. 

It %kitsreported that lc ( 'ihilcaa 	 ii C\perIiculce was Ih;I 

ftiere ha ii en atgreaiter spiri of cotoIperatIIioIwII hei 
workiing with t.ighhoi i coltrics than Ill workiiw 
with oliher istit lilition N iwiii ('hile. 

At first. nictu\iks lh:ivc, difficulties luiuclioiliiue bccause 
(if 1fluLick ofaccuuhiilacd lcurning iil bccsle of the, 

oolfcc tuil ;idjusHlicill thai tlake" placc llong 
parlicip;inl. A-\ vou in ittiouli ir a netusork ililst feel 
that it pariicipaiic' ill if. at ill c\cls, ill l is of elln lot 
flilt' case id moheir nicuini hip hcicoi, e, a token. 

of\s flit' cap;i t () lit' ;irfiip:i ilii .n,..\1RS nc',lciI . the 

ItCC'rt'puiol o fI t' k c'h iun , t', it'li iholull 

lt\c'cll hll t_'lcctikeit's iid clicitics. 'his Iresullf 


uCui rc i it Ilav 

hi gross in dnuauin'llk oil fli' r llls midl ilmpacl of 

tarliCiliaf ;,) ilt' l\ ork, 

lit' cticcli cuess oil 'henctorks appeals Il le 
;iociifc' \%i 1ilhci r strlicill inid iilin;ieuiitlt. The5. 
risk of licr;iUciatizaiioin should lie avoidcd to aiiiini;iinin 
;i litfl\ oi k's flcxihility id adiptikc capacity in the face 
of newl'Icilll,. condition'. and challenges. Ally 

cii sue tIc,cildiii 

ite circunlistanccs 

ilstililo idofl is a rclativ'e ihin. upoll 

Siince tIcue,.lks coss national holliidalies, special 

c'llalltitioln wa piaid in nillin it's fit flit relationship 

bctwei file type ofl 'omnutoditv. ifs competitiveli ss in 
world iuarkts. ait the risks of1liin iiii liln ild 

1enetic materi'ik. all of which irt' dctrcrlts fit 

r. irficipititn i ntulworks. 

affept to Ilbilnialie 
frunicwork for sludying networks \its accpte as i 

I.'NR s it orkt.'[li' nl i coiiceptuial 

usefiul effort. It lelp , 
c'lissify fili variety of situationfs 

ecnttered Indito highlight smlil f' Iic is ies related 
tIi network p,rtiipttioliv listif uliio, with different 
resorlFCcs id.I cip;ihiilitiCs. 

Participanis wantIl iniChlidis aid ilistrunicnts for 
evaialitli! tlhe hitifuts ot icipaliot fl-om1 the 

perspeclive if Ih.,- partitipating institution, is well as 

l 
also provide eviderce for national p licy makers lor' uise 
in othlaining their supporti. 

from that of lhe us,.i oflit' technology. ''hese should 

Ri'c'ocodmomtholis. The i rkirg gioup milde seven 
r cOllilliieldaliolls: 

Systllatic studics Should be carried (l[ oil the 
contribution il netwoiks toile tdevelopmenf of 
national scientific ald feclilogical capahilities, as 

well is of theirlorgalliiaiollal and inu.ila'elial 
rcluir elitnels for effect 'icnle,,, andidefficiencY. 

'. 

2. 'The Icuils of thes sl,icii'l lii ld lie givcn to 
inttern ii ill iil ti i tlS, 1i 10US,. ai il i; il 
systems., phs :llilvtt'ul lis 'iuiinleum to evililate the 
appropriaticnes.sof stlialishin new net\Vorks. and so 
avoid uilllccssarv prolilr;utioii. ;iiid identity those 

more eltcctise ihi dc\ c'loping, I1limoiml cap;icilics so 
Iley mi he gi\el full slillporl. 

3. NARS hould take fil' iniiali\t. tevaluating their 

contrihulhio t nt ic rksianditl' hcuieifils of 
participation. 

4. 	 Network participation shouldlit) lit' sihsistitte for 

natilin;il effoits: atlhcr. it offers tile opportunity for 

h.tifer ISe ofillnatiollll rSlliceS ind ClllClltfioln ll 
activities ol natioial prilorities. 

Nelt\ork paiticipation iit't'ds sitlpport ini policy 
makers and fiuners' rlgii;iiiins. For this. the 
IbeneiisC (if particil)atioiii inetwolks suoultl ie 
avaiiilaile ant disseiiiialted. 

6. 	 Participation ill nietworks slioulh sreinglien NARS
 
aiid fit nalional priorilies and not sinply he astl oil
 
the aviihlbility of rCOrCes Ior pMaiicipatilli in 

,ntwirksbacked hv inici nIational funtls. 

7. 	 Network evalnultions shld fie cmllparative and (iffer 

new\ insights flor the dvsiin ofr revisioni ofIetworks. 

THEIM THREE - IMPROVING 
MANAGE MENT PROCESSF'S 

Miatnagenett lInformlnitie a Systetms and their 
Uses 

E-very organization has soiie kindlofItanigerinenl 

ilnformatioii svstctn (NIS). An MIS is inmipiortant becatse 
it provides the informiltiiln upon \which riaiulageneul 

tlecisioins are made. Ili disciussinug NMIS, l)r. Iyron Nlootk 
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stress d Ihc need to separate the idea of an N I IS 'romthe 
tools with which it is implemented. 

Four types of ilforniatioil arc coImouil illa research 
.NiIS: about progran collntcnt. persoinel. finiance. and 
facilities. I'roccdurally. an Nils inv olves the collection, 
nlllos it iiigllI,and luse of intornlatioll. The.llel 


key point. though. is ho\\ the inilornlitioji is u,,sed. 
Norii;illy, this is ill Illtrilill. and .\alllitollplariingi. 

of prtgraills. persoiilt. filtes, and faiitics. 


Ntlook describcd ISNA.'.s work iinIndmcia and)sonic 
SaIl+' Ollllt,. HIlltrfilldCsign Consida'tiolls ill 
decleloping an NiIIS hia\e cncirged Ifron thih: lie Icxifilc 
ill objectisc. Cotllicll.uses. miid scrs: Stat ,mall: 

tClicoiiriac titiultiple ust's aiid users. ie .oltlaiilts ill 

dcsclopiii all,,IMS rotm
colnic the attitudes of people 
iolsed %kho liaV lOt tidr[St Md.hC illitCresttl illor 
\illtan NIS. ie s,.talntd flroln and tcliihnological 

rlesource , that Inaii\ 11iC ed .Il' use of
Icqli 
llliCrmCOtlltlI canllIk,' thl+'stlorae. rllicvalh andt 

manilpulation flfillf] illnualticl ;asie i Cellta
o i 

desirable ill
]lagc s\sttos b,t is not itcessarihy reqired 

Philippines' CX)erLence 

The lhilippine Council for Agricuillure and Resources 
Research iandl)e	ecloptunt( I'('ARRI)) is the tnatioi:al 

,lesealch plmillill.cooiliiatiig. and monitoring ;gcllcv 
flor 	 ugricuiltural rcsearch ill the Pllilippiles. )r. Ra:unon 
\alay'oi descrie] tlit' hacklountid to IC(..\ RRI) and 
its actixiti, ill rCs..rcli ilflollation s\sttns. 

In h('ARRI) tlieMIS pros idtCs inmhirunmatiotn to support 
S\',fell tlll;lllIClt'ill Mid rCse;'uclIms illd hlg resehll',h.
[lie Managenment nuuiati ti\ Services 1hli\wis 

cstabishcd in 1977 thtlc\coll the council's iliforiatim 
s\sfttllis. t',taI;lisuCL ta h:iscs orl'Otolac it hums W\ Le11mill 
data banks: rCsCarch nu;Iu;ugt.'utt'nut iuillmmatioul Ior 
IesCalch plro rai phiiuiug and ionitoring: restich 
iitti illiotn hutiiik omicomplletted itjccts and 
rcscarch litlratnirt.: Cqlimpt:ijit iuifrast ructure inenttory: 
mlanplwetcr: fiumanciiuh nlanmlmiclit: pumblicatims: 
aldili ,e l t.
 istrati sipp 

They plan to create spccialist datahascs and extend 
access to some lmiihaslsc, !o the regions. I)r. Vahayor 
suggesttL that ISNA R might coisider undertaking a 
program \ ith N A RS in %%hich those enjomying similar 
conditions litight exchanget Ichinohligics and ptovide 
training, 

)iscussion 

"Ils r'quired.Scveal participants wer' econcerned 
about the tools requited, although one pointed ol[t that 
establishing a proper nmethod for organizing the 
inforniation needed illa NARS was the funidamental
 
requirement. I lowecr. in]an NtIS ilespeed of
 
liorinatill retrie\al i',
importanit. and most Colitrlies. it 
%% (isteuse of, nicrocoiputers.i s felt. coold bCt.li! holt t 
CetCuainly. the piarticipatis WMatefd to bten..fit foill the 
expcrience ol ISNA R and ither countries with MiS. 

th 
"CithCr/Or"' qUCStioln but tha there \%ould be a mixture of 
melhods. (aution \Is needd when startiniig 

It was suggiested hatli seit'colliplUtelrs was not Inl 

moff with the 
Ilse olt-oniputels. (lien the softlware was not easy to gel 
right at the start, there was a dallger of swillping tile 
NTIS %silhtineces.arv inlornatiou1 sinlilV b-w'catluethere 
wer niicrotlpultr,s topilltnl.and that there were 
sCldoml iliOtUh resoursti'1toi it illi rOcoiuel.I'
 
scr\'whcrc in the -,stcm. Intridticlion ol'a
 

icrtainls it
lrt 	collulCr-baIcL SyStt.'l. sug.tlCd, is elsiCr 
when there is atpiper-bIsCd systen ah.eady illhLucC. 

Co.t. ()rganiing alNIS or other infornilatio'i fow's has 
costs: liows\cr. it \as felt that these \\Iouhl bC Mloe thia
 
recouped h\ lhe inupUo\ed lunctioiiing o "lie NA RS in
 
Intaiiagcnilit olf ograis. psl',oltlllcl.
and fiscal and 
plhysica IllstlIcct' 

l)c'''lopn nid .S\,cligthi'uing ,1/S. [he Consensus ws'as 
that the process iif strengtiicning NilS had three parts. 
Filst. the cxpltsurc of nalional research leaders to the 
potentials and requirements of NiIS. This needs 
cOnSiLuaihe ltCltioll. SitlCCmost ICadcrs ire-Clot 
laminiliar with NiIS. Two ways to do this werc discussed: 

1 I.]SNAR-Slpimrted conf'rCncCs il tl'Itillill.at1both 
the initernationial anid national levels: 

2. 	wrillen (hescriptions of national expeliecl.es Nsith 
MISs,either as foIrnal ISNAR publications ior morc 
informal ISN.A\R training niaterials. 

te 
struclure, and developuent ol NiISs. Participants saw 
two ways iii which specific ioperatioial plans might be 
developed: 

The second pIl I1of"puctss is planning thle cottent. 

I. 	 through intenlsive case-study workshops, similar to 
the one ISNAR supported illhle (Gambia; 
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2. 	 through a onihiatiton ol catse stulics and v.workshops 
in the couItryconc1rned. sirmilar to skhtai ISNA R has 
d(lne in Indonesia. 

Whichever approach isadopted. part icipanits stre"sed 
tllat existitg naiagecinnt ilit'ialioll and dLtbases 
sholIid be used io the iaxiuimi eient possihle. Ma ' 

coultirics alr. y liase sihstiiial iaillotills ol relevait 
information a\ailablle. ,0 Illit all thalt nceds to be dole is 
to rC-pickIgC it (On Coni1pitersor liatilally) to niakc the 
NARS itmir cffectike. 

Third. therc isimpIleinttatio . ()ince tgainl. two poit ts 
were made; 

I. 	The dcvClolpinclt and slrcilghiediiing of1i NIIS isat 
labor-intensiv p occss. A NA RS Illav re(illes 
ISN\R ti suggest genCral guidlinCs And to itionitor 

progr'N - bill the dt'tails,o itlolniathotin collection, 
dta mIuat omitgCnTI Ise be tile it',poisibilit\. antl INC mus 
o1 ittioial pel"lliel. 

2. lie deelotcdlell lll i lt hte ol aill MIS is a 
conliiuing. hlig-t tll procesN. hiia tllitiC.': lalge 
NARS. leaflers ius,tln p on I lcast three scars, and 
probablly 5 I) I)rlor Cii NlS cai bC litll. iptlmratitotil 
and Clltcis el\ used ltl It'N'irliC plliitLillg. 

nlltlitoriliv. a ld c , 

Program Buii1(gI tting 

ol ofIa porgatim 

reCalch alctis ties %\itlh ;[\iil ilmlc ret ulces. Dr. PatIl 


lhc , ildgetimg ssteiii (PIS) is iottligl 

Nlartllet. it presenting afNNl csisofl ;SNAR's in- ouse 
%.\trkill piogicN, disctussd \%hrre tie I'is filttd ill : 
N.\RS. I Ic otilined Ii distinctwi featmm_s	i l pr gaium 

,Ituiilgtitig. 'rollped ihimtt fillcc 1\ ples tof ci ties: 
tulatitlt. , mid ndl 

cvaluillitn, lIh se p, reuliliteClillrcCii skills. et tiittst 
be ilte.'eraltd fit : ctlhtrclt plit essN,. 

plogrti ttrii budgtlite Ilan ollitill 

I sii! afItiinll-ucisit imlltModel, %s \aslie (I,,ussuCL lit 

tesponsihlm_ lotr dlciNitis ;,,tttill Thesw liltclt it ici\ iiics 

ill a NARS. S'veral tlzpuit,s tC Cpeteld: time 


altcitittts tfl scictiiss. lintatciu iudvt hrikuhdts its., 

pe solltml eost,. inld dimect u rliing Ctsts. ISNAR hits 
Il'ttUttce suiteC (etCtttiMsltitiotti Nlfiuie grim intg (ttill 

work ill Nlt c
t't_. itl Nhitcttc slittculth e kitids t 

ttlti .11Isthi', id prilthtetl. II tsl. stmesuhit ,%%ts tha 
this oin y ttl tl use ill fite c untI lt sliichtt ltittt 
it ws tlesigetl. Itor tithc t tlrics. it cttuld e asr\ C is 
dCt ttlIt Iridintl01ili h %ihc tit'l uii c ,,ititiOf sutI' 
systemsll: . 

The Gambia: aI. ol fllent on tfie approach 

)r. John Sands discu,,sed tl'C dellonstraiitofi sof'I ll i 
11o' de't;il and the differencesC betss cI it .nd : 
complete PHS. I le oullined. first, hw thie slt ,,arc tad 
been usd il t Pis %orksllop in The ( i:aibia to Cephlin 
d(ie concepts inlVehd;t colid, flhe obscl" ilitis ofilhe 

parlicipallts iaboult the Is\pc of adaptation needed to 
impleiient t PBjS ill The ( ;anbia: third, flhe iniliatioti of 
work on this: atd. fiially. the IcsNois ISNAR drev froi 
its \work tn PIBS. 

i)iscussion 

I'NS in .st'. Tiere \as sonie coltceri Iron (lif
 
participant l otll the thitCeticalIitllurl'C the
 
presll ltiolns: lie was i oixlisto him e litOtrc specific
 
ItUiLancC Iid t iioLclor biitl fohIIbiidltling thai Might 
be applicable at lthe csearchnllstitute Iel. It wls toted 
That tle IIS describcd scemed to ictllirC a Itot of 
dectailcd inhoriatioill flom I"c:ichi s about how they 

sp'nd botlh tIeir ilicmid tt1t1C\ In cdCh pittI.
Collctliig this, t tv \\ell be be td file capacity oflnany 
systems. ()ne piatticipaln dcscribcd [to\. sshel they Itd 
tlied to ilitoitee a PBS. ile fo had beci ptiorly t 
ilicorrctlv cotinpItCtd. Sonil sciCletists rteC.Cifdlsuch 
u(itistitllii. sctt.iiie it ;sN l;itogllrlllv alclivity and as aln 
:liit.attm'lpt to dllVii thlt ifiltid1.It s\assutlutstdl 1) othrCs 
tha the oppositC [uiglht ills, be true and that hw 
dtes Ipi 'igcleir p itgrnitIuldgetl 'cicutiiist 5 c ilid betier 
dtiicCd their ptitiotus. This ise(,'pc iall' ruc \s here 'a 
tctltradclmlrilli has the tipper I:und il uutludgling ;and 
thce is. ied lttI N\ RS it) sell their case to filetcerial 
decision likel". 

.\illioiglth ile ( I;atilhit i, tliie atyplical,. asit small 
eollllrv \Nili abtllidll itl Isolltices,. ii usu idelslound 

th vaV1htt t Ibtt.I)C lleatde Iter c ouhldd wLouvOtlld be 
testedlcsc lice. ISNA\R uIts cotitiiiinit rk ol 
tic\,clpilig tlet.iltllsnlillifill tl, l PBIS. -\n cserltial 
timonent Attl1h, ili.etuis.ratitin \lsas ;111unulttuline 

t1f the prittipls iistll\ ttl. The ditlittitl Ilrt10i t1C1Utuiies 
ht such toils is %sel high. bitt it s:aslsctrssdtihal ;im\ 
iitltl lieeds it ;dtltess ut iletbsic' toiIcipICs Illd 

Illtisi be simtIple It usw. 

/)1)/% ttu! %Ail/ tti''lllad. 'Iht , dstsIistissittt lhtlllt 
\klil'er it. nit tilliutitl tlee Thew\%s itcessI.\. 
LtIIseIIsIN \sist Ih1;1ill ilotse ;atis s here ilt C\%et 
either 1ht\iCil itthltint, (like tieCli;lmle ileILicit\ 

sNipply) trCxpertisc g s. itiple illullmut s.t.in ctutld 
Ilt()\ i ttl iinh II a imilliatl ,VsttIII iset hauc tititutiin. 

ttpeCiitttttll tidh . ilteItuiltCE it call Ie ctltmlietrizetL 

lallr. 
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Once a computer-based system is set up, tieni the 
question arises o 'whhelcr it will be easily la:ntainalle 
is the staff who set it up arc lost. Attrition amn, 
computer .,pcialists is high. In gcneral. the participants 
felt that tie sys'm should be as reliable as possible. 
Several ilings coul assure tils re.liability: i) it should bC 
as sinple is possible. built up from local. Conunercially 
av'ailabhl soft llt, therely a,ssuring local expelrtise and 
ito dcpentdetcy oit cotillltatlls ii) is naiwitple as 
possible s,ithit filte ,v'SteiIT. i.e.., Sintists, Users, 
ttiltatgels. cC.. Should be trtilted St that the sysem 
operatitos are [lot depti lti ti[t t ote or t\to iCople: 
and 60 it Shtuld incluide estkntive ,lhcuntitttatiotl so 
lhit cotild be uVsCd o¢tllpUtcr skilJs.\\ itli 1utittttle 

ai;ig,PB t, totoubl re'sia htivhi'iN. ( )tle 

aiipat~ill Slggetced 111 it \as bett lct tll[- olfprograli 
tormiuulationtlid budgCtie togCtlcI rathrlithan istwo 
Separate ntitiics It this Nk:is done. then the pogritas 
tad to have timC lilits :11d liost be C\aluiatCd ahln1g the 
\,a ttr \ aNliappelvlwhtil inn . 

Atllolicr siieu.,sted thi Sich a ptocc, uscs intormation 
htlli t le op dos nis di tccli cs. antd fron the lhottoll tip 
ias pittO,,OSalS. IhuS. it is paitiaill hierarchical lot 
ilalilieiiciil. and p;itiliy collegiatl totr scitists. The 

kcv to lacilitatinit the ,-oni o is atiltlionl these IN%() 
ilirdiscil~l i.lllill illtte. including [Ile Scientlis and 

0ilmipS such is flainterS. nuakin prittrity decisiOns til tile 
lprOpinS:ilS 1h11sould bc tiundcd. (larilctriStics such as, 
qutlty' tin C\pcriiicintail dCsigil Motild be deferred to the 
scientIsts, as lie\ wre the teclittical cxpcrts, a tile 
clrctcii i tiCi isih crc tini'Iro0e al tinnIC ctC,i sIICS. 

.\'..IRs role-. ISNAR IfS that tihe dcclpmtent of PIS 
stintist. 1w ISNA R tr N.\ RS is not a1 ood itlil mra 
rcpolsble, aiv i tatpllt to Si, c PI1s prohlcls. If 
ISN.\ R tcs clopS softi\arc it iakes tile NAIRS 

ulirtoutsidedepncldct tpton ISNAR iroto COllstiiltlilts for 
prtmblei sols ilw. ISN\R do inot t s sufficicnt Staff to 
prouide IhiN Scrs ice. The c liniscns \as thal ISNA R 
tluhl help aith ihe fraiticsvmtrk ot thc cmieltntll PBS 
il ilt dlcitllttstrItiitn sttltite. I Itmuseser. it caniit 
triiSler aitiUrkev PBS. aISeach cmnn-iv is uiquetll it its 
ilrliil iifluotaltioi litl milnanirial ItCCds. ISNAR s 

\tilduhl hct hcotinXptissiSS cTe 11C btI itol cthptuter 

proginuin ni i,acksito int. Specific iiplications Shoultl 
be dCvClOinpCd loctl1',. \\ itt luetil cepertcs and equipienti 
and wilh ISN,\R ettiitec if delcete cSSential. 

Moniioring anild 1KvIialt ion 

and mnanagcment can be seen as inhibiting. This tension 
is perhaps most marked in monitoring and es'aluation(M/ 
I+).Iwhich poses a cliallenge to research nianagers, 
according to NIs. Diana MN2Lean. In her paper site 
examined the relationship of nlonitoring and evalutation 
in NARS and various cvaltia:ion criteria. Sie pointed 
outt that ISN,\ R kNas tak t ia i volutiotary approtach to 
devcloping NI/I ettaterials. The philosophy itt producing 
thIesc is siitplicitY attd prat icllit.y. 

PFottr tilill types ot NI]I" activity %\erediscussed. TIhese, 
in order tl itority fu \tmrk by ISNAR :tre: iotnitoring 
aitd o!tgtittg Cvaltatiutti, which itnvtolves data colleetitio 
aid allillysis of intapol lottactors ditllin 

itmplemntatito: (.t-atn' evaluation, \Nhich :ialyes the 
potential impact bl'rC imtiplemlentation: tx-post 

ti 

alter the aCti\ity is compleetl: and, impact evalunation,
 
which detCreIinics the extent to Mlich in activity
 
addresscd I:urget developm _iit goals.
 

e"\aliioll, which assCsses pe -rtol t lilce illlllediateIN 

She also used a rational dlecision nodel. as described by 
Malrcolic. to examine tie l\ls at which these are 
carried out and discus,-d in more detail ISNAR's work 
tl litoioitue and c\aluating ongting rescatch 
plogriis. 

Indian experience 

l)r. R. M. Acharya discussed the organization and 
implementation of research evaliation and monitoring 
in India and the role the Indian Council of Agricultural 
Research (ICAR) plays. There is t national evaluation 
svstlni ilattd tintthe five-year plans. The inslilutes 
witlhi ICAR also hiave an interiial mnoinituring and 
evalutilton s\'stiill. I le Cxtllll.el tile type and Imethod ti' 
e.vahiltion. Ilse made of tihe findings, resicedI('AR's 
performanlice in NI/I-, and stone weaklnesses in tie 
evahlatitil sNSlCni. 

Discussion 

Srutlr'. Whilc sonic discussanits favored setting up an 
cxternal specialized unit for M/IF, oihets t'lt that there 
were advanitages inl having Ili interal cititral tnit 
ci mnposed predom it aintly of peoplc with past resea ehi 
experience. The "policenan- role ol inNIl/E unit should 
be iVOidCd. It was aireCd thatletch coutitry itlist 
consider the size and complxity of' its sySteni to 
delcriniie where the NI/Inliui shlould be attachtUI and 
slal typC of itli would be iecesSai r-y. 

There is often a tensi, ill bi\cen thiise who tiaige 7*InPt'i ofAI/E. It is inportant to see tX-MIth' anid tx-post 
research am IIose svhtn tdt1it. Research is risk tiking, lvallation as a coupled acltiity. It was suggested Iht 
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.1-.V-,' IaluatitII stile Inics Iris. thirougiLh cxaggcratc(I cxpcrihw.tls. The tact tiat ild'idttilj sillipic Irils 
predictions of.say, y'ield g ains ofr ratcs of idopltion, to may not give signiificant results teus not de ract fromConvinlce policy IlrtkcrS Itoallocatc ,c lriticesto in lie 'hilc tf th. inormatl io n Ihey i\'cis a group.
acti\ity. [his tilt sets projccts tip lr tilliulate failure
 
when thcs itscr-ptrltllitic proicclion irisc no hCtl 
 2. Various ailtors iu need toIhe ciirsidcrcid whcnImt. Li'.1-ill' 'ealtlatitllShould lltl.orrctIsl'stimate stlillg CvaililiOol si.h as \t,a.l hcthcr Or 1.0tPotentIiial illnacI. cstaiblish ( IitC hliIrC. ildsit rcalislc rcsearch is proleh.,m ofiitctd. Ihc rate 1 ;Idoptitll,
but specilic tllrgls ftlrIn til,it\. farirncr risplstc. cI+. 

The Sl tiiltillCi t-/; St0sitll WIictt itttitlln. h 
 n i ll\, "it'tililt ll,,."l'liliila:sCI IILrici l iuld ;ISshMi itCgiliStllt its
poIsi-pioictci. shouild taike place litir Sufficiect I'C\w
littl Is rIisiiNc, hUt 01)l'ulilic,, cXisl currculllv It'c'aiptsct tt ,lt tii[lciplaiilli'dht;i\' c Somc ohjcctijcs. This tr'airllinihi/i:3 as irt lillrcsci'ucih. It iS illrlllIritlotiti-hl cue, --,\c'ruS iltlnru. lepcndiig upilli ic' illcu applopritic Irairlinit it tlilcicll aSpcctIs (it'NI/F toI,pc ti i'ticp rocl culi'ci. Ti" Icxcil 1'0 ih'iliOln diffcl'rcrll I-cISs i iltigciltcit. ield lc'iilg lilcillodlookS at rIt aucc,. c'CCict, cCS. Itlld iSSics. 

isas 
cIlicicrc' thcY' tic d\ ctlpctd is c\l rcis'ly iriptrlitilt. 

ilipict cs iluilri \il tcrtitictd ii ttirit itN.\RS I:'/fi rt'quti'e. Natiinal Icc'lcih llllli;LtCisIllst
lrii' cir irll vtiic.'ifoi i itilliit rrrtkcu. its it coldit tMilit %%hiceitci OficltIr1 is liCL'-'S;irs%iranlcist
flit\ cia iiittcuicc, tlt1 rcSt il'cc llttciltiill.
iajilu 
 It stir cflcciic it lliptliiig Nl/F icti'itic,, anld itihcr

c\JIiinctt titt ISNA,\R I,pulliiricSScemphasisil inilpii 
 lilallllt 
 fooils, ISN,\tW , iNistilcc \cas sttiitol illC\ ;iltlt~liOlt
hccdltSc it is Icss tSc ili is i ltl~tlitic'lcll pr'tl lsingll richfti clh ,t lorst inrrjrl frrt,ttllpt-cstuiiing
Icciiiitllitc tu;11 R 1ihtcr tV,f'c, iiStitC\ nl tl thcruifiht i that lti;itCsr, Calinot t Cc\_"clI\ il : it li. t iot initiillv.is iiCii str1 k 011 this bti c t't ;li.;tlii,. stt'ucstISNAR sliuotld tie crisis ;SSocimtcd \ pittnllgxilhlt 


Iili itir'iilrig cx tiltlirtlit.r.lt tipC' lhlliliolll. lslirrlllirlllt lcctt hutulndnc.Illlligilit, Ili.ctii1,,imlp li[anti hIIItccogii/c hbllh illplaicec, 

h Uiii ll i i ri fic ci' ssc,s \%hicihC\'st. it is tlisi
 
illiporlilit t flrcs c\ ;ilitiiii 
 i1 cum ccchic tile
C0llCCliS (11Idlllll, MeliIC 

Natinal ,slcnis ilsorneed iccliiii ics ittr,c'iu ihl.l j~-)0r;I1C,0111"(11110fill() intecrnatlional anidt iltiol,, ,
 
Incseii'ch ftriigrlilis. thi, illpiics, 


reg'ional ol-pilil and lil'l\\llk 
1i iii icti i .,ltr •illslhtich thc'v[)i-' ,icipttciiir %tiicit illicr tlilirgin thcircotiltrtiiig1ir ircrS. b)i stiris iriri t'll I ithtiL, I1ti s. c,.g ,rc,cgtltoric i (ilnYtlitIc. titil l It\%tIrks. 

c'tvlialing lrust liicihr'c,c~i'clicr, use thicr
 
rcu'utlrlil liioll, prtgramriit .
ill 
 /SA'. I R' app ritt -i. ()c'rlilllih.[ii ,iSci,,nii;,ctllsithcrcd 

tie itpic i NI/cf tt lifbo nprioirity imnpiortrlce. ISNAR sI'-.%,utt'm/ tu tntrt I.I It is st I Iltil
11p1riSiclhtI'(, tu tic,'cid eopiing I/Fmatterials iil stcps ,tssillulld (ilter c.olli)CiSolllinc
llsti iSiSlait puthrlinalic clidlic'tt. s\titi its iiiiii mplhisis till M/F'lf ofig ilig 
fIl 

is\titlhititll.A\11
disc ajcillts d lil iit s iio rc\iiid icscirch. h'iic\' stleic',slctd that ISN, coltcentratc itsind iilllt ci t Itii' siI'l'tot i ir css itt tif1' ffe oti dcclliilig imtitcriiails nd ill offe'riig trainingiScillci sIci. i Iclii\ork arid stolk \sdl ItiirtCrS is tileill licus Icxc1 tof Igcrrrcolin si it llspossihl.iliiptiltitil. iii lillcri! cc hi cicnitilic pttulicaQiilS its Ficl tcstiit tiinlshldS arc dccl)epd is alsoas iic.\ 
oie itt' lh linrill clritcrr't Il trtuitirn shlli htihid importnililt. 
lrupiscd. It \tis,it,' itCatio
t:11unil slscilS rcttuirec 
iilierc ci I t lt:pculrilci ,i'fUIC c' h iiill. ilnt!iOtIr 
Iltcitirillhsis pllici,(iltiltuciit I\ pc iI r-sci'll'ch (c.g.. "rlENIEFOUR

, , 
- MANA(;E WN'I' OFbasic \s. iilitic I'lidthat tilt c.tciSiri. HlUMAN ANI) PHYSICAL REISOURCES 

lo't/l. Ihcc scis si tit nirscrtssi iii iitrit lrc I luman Resources D)vwelopmen and
Stirilnlards ucd ti csilt;itc Ilietcchinici ricitlol Mftianagemeti 
rcsc:rclr itjccl i.f Alliicthiditltchitt,. Itu ,NI/i- ifi 
rcscircah hits Itttcil kiii colnlplcxit i siu is. I liiiin riiource icds imist hie dlterineiicd ii1ad'anice. 

This is t piilrhin aiid llal.nil.crllclltfuiction whicihI.I adiiptixc rcxc.r-h it tir ttftcin irccthcreto ha'c rcniuircs kir\lcdtL, skills, iid appropriari ittitildc,silliarry Simnhl iria"i,. l illairais.cilcol ltrw NARS lriurrrgcrs. iii, is ipr s tatliin. I)r, Paull
 
precision hit pronidirici 
 cs'ire tifsriatiin rl'lcvr ilinicli followcdt thcsc tsscrtiis with 1IIpropoisilionisIocatioirsiald scisinlls, tlhan a fi'ew iihiidlially prccise 
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abouitt hunian resource developmenctt andI mnagcncilt 
decsigited tot stilltiulicl discussion.i I le idlitiied Ilitec 

i\'pcs of' skills nlecded lot. illnagitiigctt conipctclicy: 

adininistritivc; tchinical. subijcct-related: ;Iitu 


scilih: iliot.t Skills ticcild findicctiiig peoiple. inicluding 

Ifit- linica 0tii 11t IIIiiIi Ci ililti,ttiiI isitt til 

cte t lai~ing l lii 11:1l iric t,1,111l liiC
xpol iicst. lie1(,I;;itliel! cl~tl~ itt o iuiii 

IIAWWCI11MIII)S toI I Hoed SIL'M 1111II iIIC (ItI/11111ll 

fu11CII 5\ 111tn Itt 11ci Id i 111miiitlatioul fii~ilelt~tolt 

tiii lltILiiii-'Ill i I tHlii 1csttiltcJICiill a;ltet' oil [Ie 

l ~ Iitilw illCii, Il a 55 ltie l i illpt ltce tforal 

stit~tuuitt kcidw Iilit'k ili)lalt( NR'lcttlucstt' it 

iii~ t0IsityI~ o Ii .ialae od siee IttSCItutu itICtithitre 

etutirlims ill ty N.\SJ1ice llit: dsitttccrtlel-

tiS I ;ISIICS. WSL~ (li I dili W IC d S Mil 10 \ 

I rainced technticianis atnd otlier fittitdle-lcs'l pe Sollicl. 
Whertce tlte S\SIcnt is C~XpCCtcLI 10 itiO\ ie eifIIlts IIICI1 
Ituj all1g~i dlimes. tie lack (it co~ntrol it\ l llirjin" leas to 
il)it llappt)OpriatClt[U' of CXIcII.er 

cluses. nedanal\/ctiii itivcti. Wiicrc it islikcl\y 

tIo cillacil ahpSItue I pitltiicmt NAPSrticil jttstiitc 

IIii. file.\.iti~ \ll ligpitti lfititi l~itc uilc f ulpe Ll11 Itu 

llittt. n ttlsvttintttttil firedn plit NAs. wl 

t itllil l p memi.iThe dicusst tso 

f insiidht ssty i~e tit I i ] ittikt ertisiN.I 

t i ct ' t l itiMttdit se ~;tjflttiIIcLk tiiatt ' i cc NItiti 

faltcc sls.oltct i Itlsca, itstitllls. I ll ot 

ltllICIIllttt.ijCs "ITr011ittjcIirtiutilt ; NASorI f ill 

tha iti e 
tptol MOCMetet criter;Ia.ICd oIl V1 

hltlllt olmI'letc pI rtllimll is tlls tmajor 
1OClaltisall 

1-lililg l~ lili23IS 



Participants recognized Ihait improving (fie conditions ofl 
service of agricultuiral rcsearch lersoniniel niay 
sometimes depend on the ability ol senhor managers to 
ticgotiatc eflctively NNith the rele%'vant ni ,iCrisS.Most 
notably finanlce :iid pluhlic service, antld othr 

iiistsiIitiOItis. I IOw suIcCesshtl ' e
hey Will depe.T,nd 41 the 
exitll to which the,y can Present Con'iicinig lr'glllillis 
to policy jnikers. l.cc nizin tt lltost other 
occupaiio:il groups ill the pulhlic sector me also seckiie 
ilIri ti-inCeIIts, ill thir cOIudititils OflSe'r\it . W here it is 
iilipissilic toiic't :aspeciai staits hr rIr.: clheis. otlicl 
rijils ofiltiaitio i cirCilquilcl. 

S0uIIV pI)LMi iiil I)'lt thai is IrCS lc i;li;t [rlie\ 
hid 10 s)eiC l SO ii lit) ittle il ,idlllilli' ;itu Ih th\ 
i;1 litle il ;ins/ illic [.Ht cilici hu in iiiu ille their stall 

hi L 011C 
tILs'LCd ieWil t-dh dit lreintiCitC beis\ctit IIM 'Iletltilll 

ll iiitol ill (lL iCeli p, iw ii, ()lite' icipultit 
i 


mii l huitisiitimi. N,\ 1,MIL;ils;igLl \LIL t1i 

i,.i hiutirits iid ili1l 
 ipCl i\%11 hi;l ai1iiliihc l 
iuiihiisr;isl\c I is ptas il ll ii liltcirs. These t;iksCIssh sk 


Shoutll hL d el t tooil t lit, INit 'i ii xi is ,ojec i l
he I 

tllc iin lt 
 i icil tIsks (t 1i ic ii t lJ'cIII uuNIt SCIijhiiU'h ltistltihl ltck <eieinlitic kliiis IlthC- itl iit h il 

iiil ut'i"i litlOW iobliil Alli salrCh, 

\aniallCmtl.' ' Il Ysital iResotult-es 

R C':l[0La tNiiLI i il i)LIIpCipli siCal iCSiUiiCCS Ii
 
%is k \il itit ic tiIth pi ducth is , I)r, ( iliaii I luriri 


liSciiu 't hilIC i l ,i) ialSiCi retl ,
stile' !.ui S l l 

phitiig itil tl0001ul)iiI i;i li, p it. Bilth ai itiulii;il 

plait li. ipli) siil esIilinets ,il l iin ;iiltl i -iperitdiiii 
ii thiciln it l i Cles' lli lik itiil IC%cl iS liccItL(l. I It: 

ilis iisscil the iiu l ,'tii,,tiltl s l phtSicil Ics llitLccs: 

luililigs. Iihtl L tiil iiii'ui ild -Ul'lliCs: :1nfl tlie 

:+' ltiC rilcil iI o f ll.,, ic il It,,o llikC',.- il,, illi !..
 

s \c'r;il pritlii intlic ils ii' lF esliC li tiieiiditenee iiiheI 

irctcarch stalioli cic icusx
tli 'tl. ist \oell ils a1plalliig" c li.c. Foiuli iiili i t .tt , I ciSitl ei l I I site 

dC\eC'helI LIt dild iiC: 2) tili iiL intl re,p ir: 3) 
sii )lYa lrchLltising: andi4) lCl l ntlit)itl pLrosiiInCl 
Ii liiinitg l~li) SiLil i~, ini-LC liL iiiitl(sitII tl thu it is 
vital t heir minl t ,, i.i i h 'tllTcll ofiL mIit+illeiiic ;Lst 

lrfie lihfetiieii ilethe Ctsolte .esche gcl iieillav lii 
oliilt cigh lie tuitiial L ilal cL sS. liiill'. )r . I lariri 
discussedl tile resptnsililiics oh siLitists. lilare s.il 
Operais . anid policYv lil~i ts, ill Yical rt,:Sources, 

planiingii' aud tlcv, LhiloiiCIi, 

Vgyptian texperience 

l)r. A. II. Shcluieilescribeld the igricultural sectir itt 
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Fgypt and the historical ,'veloplicnt of research hehifre 
turning to the present stite o agiicolttiil research and 
;it overview ofi he NA RS. I Ii discussed the role, 
resources, and stralegy the Agrihtilitral RUesarclh 
Center as well its the iiml(it ohagricultural rescili4-. The 
A R triningiprograin. lhnks sith xctelisioii. 
intornialioll mid loiullieiitaliii. and interiiatjioli and 
bilateral ,ssistmwiie. is. ell Is a 1i nlblel.r IIf 
re..'t nirtienltioiis ill t hese' arcas, wre ilso discussed. 

D}iscuissionx 

Ift,,yptiall yv[('wl. Thewr \k.m+ con, idutahle dis,.'+siull 

ibitl villios aspects [itte Fvvplianmsy'stl ()wi 
tlt lCqstiionrcitriiCerIC the ,litcg likeul \il i respectl to 
crCAil lie\'ilne jlyiial h-c t Itdl n tlefhe rc ealcih 
liL il, l oltteh tc, liiiiit otit C%%lunlid)llI ol ai kine With 
exiSliiliu r IeSti 'csTlicr is a ilcw lail tcchnicial
 
lepim\ici ullltpl oI llt ill the latest 
 p lpiiLil hive-iir 
I.',Cicli lain. 'lile ICS Iic li it'i iiiiiet C Itsl '01 this L-Li 

l 

s, lietliji to hi d \\ill 


:t 1N. es rcch iinliliktes. llld all Ihose I tmlh;ivc 
Ie illils 1, us\illO . 

thN C a tIarctItl tiii cll Isters. I I I co iasiscilusLlceile'd nt ( tiu lct aIIIew reereach iistiiute, I lie,,S i./ 

it is felt that toti Cllullllh has ICC doneii eXpilll
 
;i.riclilurC iitu lness ild. aitl eit 
 itie ,iip tii 
hius t0 he LiveC [ito eXistiL ICWsellu.h ins[it lilCS, ii anCw 

er ill 

rC'eaIelI instiIuteCill hue to he St ip. 

./uusificati, iiatou iflah'v. 'lhere %\,its ti e 
'lier;tl tlseiNt'lissiI ihutlu the rtiutilMic behind 

cstNiA lislijiig tiL\% iL lic,,c h slatio s., ctsiolidating ind/otir 
ir'hiil'jilatiiig C lliilL icsC ich Stations. One Ld,(iscussant 
',mL...Ctl Ihllat tooi iel alliituiitl ocused iil t.scarh 
iiiitite ficilities rmlh thiril l jiistificaitiu n For lie
 
ieSC;iilt ilstitltc ius'1.
 

I'iualio,. Anitlier tl sis sitlil poiit cLiiiccrllicd lie 
lcilitl iii plius icl ies',iiCe.S Mid lie Siliilg 

01 itse tIi lit diIO-LLi'il- it lAl/likesAfrica., h wa"itsi S ei cii tisi l ivc-tl. ilitil conider Setting I ) a 

!e'eioiil iielt il kLf, re'scirh illlsiltic ti tinIbl' iiilie 
CIt-CltCC'ii\j C u I ei iifite oeii illtiicii ll n resecih. 

,l/i##a l # 'am ;iscctl mtstI U ik. It \is hut N.\I 
pict.v riers mi i ChCtii\i l iLceI liictt 
tillficielt iiiicial lc c,,esllhlit il)liIlin aild 

111i1nt1ihiw hl h Iot1 ild dOI')rpio\idCd )l siCal 
c',iir'., 

()ite icr uLil'Ci CiII li0: htluildinlg ihle C;IIodipiV'to Inaititain 
anitd repiair p l siciilI r'slintiices is Ira iniigI tu r Iliose w ot 
o iperalc itcln Aliotelt hasic rtitit.iilnl isail 
its cittuiry of physical restuices. lhis \%itild allow 



managers to rcvie.w th stamu it'cxistin physical 
resources, and Wotld h,rbe Ifir tt.Cli0iilg ;iI'gIr.li 
national stIrate y l r hySical resources. Such a stralcy 
it was elphalizt~ied. Slhould llltch rt_,.ich piogratl 
imple enation. 

MII, ll, itIliolI. }',Gelle'ral tT ' , )x ral.[ie pillrticilmilts 
iittl'td th:1t CA'ch sv.SuCIII IlCd 1t IC.iCt, p. i. 

tieclopih plIilIl itsuit'cCS: iltdCtl:itt prtCLt'Cdtc, sht1iild 
he t cflhtped lhirthis-, J)iiilot' d phiiicatiIyl plint 
maiiict'r, .litlilh hc sipcillkiiaitld. 

"'I' l+IIVI': - ()RGANIZING 
A(RCI'L T,'ITUIAI. IESARH'ICl IN lARGE 
NATIONAL. SYS; IS 

StrictIure mid Or.,anizatioln ini NARS 

I )i. 1I K. 
Ihii liii' 


Nct. Nit t 


kiii I, li .clailpltrslc'li ,Cof the chi ,lts
iltihit' hiig,+ir,olii t'sHi st,,h itol','iiitiohic.th 

';ui tt hue hIS2Hu,,tu.lu i ,u ,CH,i id(lti+ 

it i 1'IIlllhICss'IIurt'luu . C 11\iiilC'sist etsCIIItrutaluc(it.llli-Itcu l liltl" uI ichi 
s:gitiui ll ,itu ,,td, . u tl,ikiucu lli,(tli 
tyl)t .f:iul ildi-.htutuin ;111ihiitll U.I IL. 

thiscuu'.sch ilitithihlit2C ollltah 

di',Ctr.,.,t_. h du'l ilu
lhuir ilit,,\ "i t ,.,

com.otctltl'tlIhl ilpo l,. itl .lh 
' ",. tiajl 0 ll11 11 Ic+SC.ZII,,_ICUctiiks o ;h1ttiiiiitr\ (/c.rsIiii l'c' ~t t IStat1A(MMul 

IUtlll,'li IN141u Mll hi,S MI Ihll's IJ',)I he d 
it-l.ie. 

thut lt 1tilef'ths ititli(i Ic'cl:tlli/;tlioIl rch
It.\\',IkS , \ Lotlll w+it_IcSoulcl',a:c. I%','t ptc of',,lill. 


ofl 
 I ",,Cmid 1kipt'r .,.arh.IFililk htc,:',dllin..I r,.hi-mffllit.s hi:i'cc 
t h ill Ihulae lt)Snmallt i e 
Slitren .\ ii t it lli dah. linkim! 1!os ,to 1h. 
It i.ult subssmt'i,'ati l h.tlult+..al ii I() th . 

The lPeople's I,,,pabli 'of* C:hina 

ITI_,. i t icI uC res,Il t i ti!IIIu lt. i lt: itli iA,lS.that ffil Peop'l e,."qhpui to lf n,P.c. ,.. .
 

'Iuturt..i,:n inu riisNt RS ilthim . \%ith,\i Iuii
dilh_2'r1n1Y.,I .IlIl.,IS .Iam-Zholt d,+S,..ilhd.( )Ti.' 
M~'-,tb,,+&.,+'llS \\ ith ,i,_ I.'hd,.. hI, rC't MIOULT~l
t,\\ill) 
app'lied rt_'t_.a,I' . kilhlM 1,llkll,Mn10111121 ill,l[i+... 

F;rta h ;t1)'0kt, ;lid )CL'tlll Cl, [Ileiliall ',.tt :Ill hC' 

'titl-Ilh l,,SlliliM H.'
\k.ilh tliv,u+i-da ,+d ,.',,..'. 

Shi,tliscusscd In',,.he.' C.t,ttl tdiul uu ac,. rt scamc 
andltlle c llclli llit se.'rchille plc'lutSScumul 
poulicy w (s as \,i.outllinied. a pliliiiend ich rili of lh 
rccartlh ,\,,tll \hich \would matclh flte majtr rtl'mll 


t1,4nr1 also u n,. a.,. l had hccn) aizcnciit 
rccol"nittd is i ilajor Icak iicss, anI ( h wuUld seek,iit 
i lternalional cooperatiin in devcloping its capacity in 
thiSild otill-ils. All, developuient. however, had to 
lit tih ('hilm'ns own cnv!Iiniiien and could iitfsimply 

lie cipicd Iro e cts iI .¢,
 

I)Midiiscussion 

,,
IliiCtC %N tilil 11101 h CL'tiild ditlsSSioill of hliiv
 
i'se.icl h oper'e id lhii( Iinas
i,w.l is ihout it laiigc of 
issues i II tru Slyelis. 

lh'ii'ntOIrlLi.i.\ihioiilh ccliit iliatioli of uatiiial
 
c,scali niu-ctit horiti+niiipot rtlt objL ,ct ,
 
illtIfil"'Cintuil ii esti', c is,Heeded.,
II'c lV;Sc 
Ctitld lht'C ,+tit'cti,,t'Sill ]ithsoilic iticilicictuciCS iiIL 
IItV iieed tlc,.tr;li/;tiiii 10 ICSpld i1lltC c.l',ticl\' 
to reg.inital ticc',.. It \\ Iinotld Iha :llr thot 311ycars 
otcc, ilral control of ,+rcs+ich ill A'\leli a. thic hitsrcc.ly)Ihti a tlt'ceitrili~ttiii o,1prl irii aiid 

iiiig litl al uttit Otto it i l, i,+litf m5ff,_iitr ll 

ic tln sl uavc i l hl tOfdunatu lcousimi te imscat,CCu iilieil tiru.' liiilollr l 
cleclh.i m i trluliav,',isi itl . siic_' .d 

uuic ut n lati/ll.c 
iS ilIiiic tl. 


I,',,,, 01111101 [ oll'rilioil, il W A R. Mtil,
,, 


t t d ,+.\ 

Rioa Boff d efIcuuiuuuuuel mun 


lit u halll ldi li stm. 
\ci6tist W". ICLscian', 

e.Inl'S6 ,1"i, t f e,0uti N.clhi.cti' ,
i(Il i Ctfin t t l i i l J 

t\h" 'ttl iti \ h l o i/ u li ntl li tul snpltti mil ull c . 
,.itfi'il:ilt tdu'lLa.'ti\,CI Ch ti ,it i mti .",.S nI ucut.Ct syStc'l 
might h',e.. i fie pi tsicd u l l 51()pininsl h l lllsti fruml 0'lot,CIr
(I l gl S+,','i.' S cti.iltIllliglltl.M y 

efl.lii t.i. of.i "i am tliiiitoliti s ctuis rii tul iuuit el. 

They+'
also thought that \'r hrE. re'ncal-chteslCllC+'g S\. we!'_ 

iind i,+.'ttiv,..Ictlucciv,. illmaking an imlp ,tm re.silie.nt ill 

ltldildi iuUititi
sI'I'.s ti. Ls tl iiiifiii, bill 
they %Ncr unot ItcCSSiI 't ,+i I irt i li ' 'li uciItw\as,MI'resx k"ICIIIS c';II1lI1olth etd thai ,Small s " affor'd 

ili aiciutl c , allimac ttiiill. Siinceu alltorltht 
limile ciit Iso li ,, , if t dr ctus iii Iicitwuu .'ii limihtr oi'Ues''pCl'+",emlc)|ill andi funding.
 

I.c'ariin,i-./litItJi 'lil <vc/i'rlvhee .P;Ilticipllts felltfick,'+
 
UdlCAl I..m e ,'t,HOttI II]C It' 

Ill:1i 'l S si lll,. lillgc mU ili :,and 

ICO+. I I,_m h,_I 0 iICt' I S.Of 
alli it'lt o,,"+ItIIm dm +",+-'h 


these cotunrics could p, til t.\priCicts to,achIothmr. 
,,
TlhelumeSSAD(l.ih,gini x iiplcs if ,vcu al kitnds ot 

research sluctteS, intl thcu i,m kihe Icstiiu It.iot l te 

[lhit
cotntry s strai, ctuld hli'altublehi regioml 
reserlih tuorgaiizations. 
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6. 	 ISNA R shoutnd consider helping to aranc apriwran 
tOr in tcr-country c\ pe.rinc Aicd IcchllN' 

exchilige in developmnt of NIS. 


7. ISNA R s'ild claril the tcCC'pt l"1PIIS Minl
develoh Cll-d( ca.,
p ,, cum.llt d.sim lplu. \-{to-tl(,W 

dlcn ui itiiii sitsai c l'i lolt S,hut shtuld lc; tc 
tile hlc:l dc , i M d ;ll)lic;;Hith ill ,p,CciliCs' huclii 


cuntics t) the.stifil the NARS.
 

,. 	 IS.AN,\R sliild ICClsop the luidill,,.1i01Ollgoilnt 
NI/F annd oll . Iainliv at ;\;ii u, lc\cls of 
li:iIIleItllc il t a l s iis, lc. 

i). INA R ,houl h.Ip local tarrainnt instl iltion dcv.cli 
tcapacit-y in tlaiiiinig lI'oiagrictili nialiscai'cli 
Il cnmil.icint.initially it th. lcCI ol inidividIal staTll 
liiclt- is who cm cotl:ihotcste %ith ISNAR. 

O.v,++tll. file. cillphm ,is\+:L()it lodtiht Itm+s tl1 rCl V',c 


illd .lit
practical. siipli to u.sc. I.qnil ilg+' lIrk spcciali/cd 
\,W.cls
inaipiI i 1p0,,ii lc. 

idIi
All the pints i;ide icc.iiiiicIidIioIns wrill lic 
considthi.d citutllI bw ISNAR a it icvicws its own 
pioorail and plait, it,\,oik poii.in. 
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DIAGNOSING CONSTRAINTS IN AGRICULTURAL TECHNOLOGY
 
MANAGEMENT SYSTEMS
 

Hom ard Elliott 
Deputy Director General 

ISNAR 

I. 	 INTROI)UCTION 

ISNAR's goal, as expressed in its strategy statement, is 
-to assist dcloping countries ta improve the 
Cffectivcss and tile etfficiecty of their agricutural
research systelms throtiLi c'nh:.iced capacity inthe areas 
of research policy. organization. iind IanlaemLentI., 
Thiis ISNAR's primary hocus titlisimans that he the 
national aoricti'rii ri,rch s,,steln (NARS).hut its 
sssIc it ipp olth lead" it on oc:',ritn to place the NARS 
within a broldlr cmnilonlilltl -- lielrcuhlrtl 
tcclnoloy tl;llluc ,. 't.utt (.TIS). Itie otlcctis\c 
of this paper is: 

a) 	to pros.enl a .on1ceptlual Ir,iit.\,rk lm idlf'itug 

0IppoltlilliticS to iMpros i'ieuhulii
ic l tCchnlology 
ttt;i itiiuclit \setlls: 

h) 	 t descriceW inCC.tolt thu0Illi,. cittieelUselto assist
ill idCnlIifhll,-,uch opportunitie :dll choosing anilong 
them: 

c) 	 t) relate this ial si,,k to couinli\ used frtneworks 
for strategic pimning mtthe svslctt level. 

11. SOME SYSTE]M C()NCETS 

hllrch ll" .lil ,ta sy stema 'set's t, parts 
CorldiItCl to ZIccoutipli o1gols." I Ic idelntificsaset 

h;liC CO ,it utiuiollu, thll the sci tist tiltlst keep ill linl 
sh lhikng ahitit life me'iingi oi'io stlm: 

a) 	tie Iotal ",VtenIll bj ct iyes ulld r s cciicalv. th e 
perl'ornillic Illc iltresof tle k\hole 

d) 	 tlhe conponents ot the s'steni thcir activities. goals 
and Icmasires of' perlola lec; 

c) 	 the nianagcelieit of tile s.'stem1i. 

The alpliroach taken in the present AIS study is 
getierally callted a "contingency" approach. It attempts 
to understand the interrelationships within and alliong 
organizalion, as well as tie relatioship between tile 
indifidfal oluallizatiolland its civironlfllcit. It attemtpts 
to ti.iderstanuthow org;inizat iol operate tinder varying
cotditiotllsld ill spCciliccircuLitanccs and is ulttinately 
diircCtCd tow,ardS, suggesting orgii'itiol;l designs all.. 

niagcerial acltions Illost appropriate for specific

situations,. li short, it sa\s there is 
 o o1ne best way of 
organizing aind nollaginlg researclt systems... i.e., that 
there is a Ititdle ground hetweel trying to apply 
universal iincipIc ' ;[it saying "it all dlcpcds". 

Ill. TilE AGRICUITURAL TECINOLOGY 
M ANAGENFENT SYSTEM 

The ANIS coilprifscs all institutnions. inividtlta s, aild 
their interdependent relationships. aimdcl at thegeneration. asse smcnlt. and ditfusion af improved 

agricultural technologies in order to increase agricultural 
production and inlcoulies. By "';igricult ral teclunologyv
tlllangelll eIt'' we' IlicaIl a the conpolteltl parts oft [lte 
sstetm, ildisidualY or collecti\ clv, are able bY soie 
Ilallagelililt Iitl sis dLal \%ith tile collstl llts to tei 
systemtt. either h\ adapting the systemrn to thie constraits 
ot h\ attacking the cotslriint. Ilprovement In theA TI S also im plies that tthe systcm[ ,isable t oec dogc iz e 
soicith contraiti', that we.lc lircviousty ,olsi(elredhvsteitl: 

b) 	 the sy.t,ste cnv ir\itlitlet: its fixed cotistraintst 
A gencric ATIS which plices lhe comloneit parts ofc) the resources ot'hc svstcm; lie sy'ste ill i1 relation to each ither is described in the 

following diagram. 
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Policy Environment 

Donors 

Politico711 G 

Bureaucratic 

Structure 

ITGS 

ITTS 

Structural Conditions 

TGS - Technology Generating System 
TTS - Technology Transfer System 
TUS - Technology Using System 

ITGS - International Technology Genpating System 
I7TS - International Technology Transfer System 

"lhce are: iasc of the cotinvtrv. and the initial distribution of 
reSonII££ \\ci'reellid pos 

- the tcclhnology sector". with its su blsectors (ther 

11ehlIogY gcicratilng sector, the technohrogy transfer - the -policy enrviroliltert. made upllI all laws.
 
sectol. and tIe tehIclohogy tising ,ector): 
 regutlations. custonis and practices which limit the way 

in which compone.nts of the technology sector behave. 
- the politico-bureaucrit;c ,Iftutlure. ctiposed of" 

to.iial reprleitttativcs offlthc go\ elltllelt lmlddecision IV. A THRIE'E-LEVE1, ANALYSIS AND ITS 
makcrs, and tie chanl ,ithtrolmlih which interets f all ASSOCIATED TOOLS 
groups in the sycmtle mn;idc koilnV,, to policy llikcrs: 

I'hc AIMS approch was developed first for use in)Latin 
Sthe "exterlnl ,.l(,l. ,comipodo dollorse. Amnerica, where Ilie public sector had a peiva;iive impact

international technohogy geer;ting institutions, and oil both the supply oIoild dematid lr agricultural
multinational firim's engaged ill tcchtitimhog genilrli(i teelmohogv. 1mmnanv cases, however, the private sector 
anld tratw,lcr: has beemil cnerging as al iitiportatit force. Ill spite of 

significant ilivest ntls, some systems have Ilot been 
- tIle utderlying "structural condititns". which itlmeude very productive. Reconciling cotmpeting theories of the 

world markets for iitputs atid otjlput,.s, tihe resource cvii!ttiom of technical change in ILatin American 

30
 

l 



agricultLure ld to our ihr c-si c anaIysis which C tlId 
deal with all the issucs they rais el. Ihese tlleorics 
Included: 

i)	indlced illoviltiOllt. ssih e\llirieid the 

developilllenl o1 irapprprilte tclchlllol.
b' 

irreicct malu signals;.rket 

b) slilcltllali\hil lplasi/edi, the role ol I'idt 
uistribulinoll ili pirlducillu biased tclllicil cl;ulie,; 

C) 	political cOOtitllist., ,tr'csirlt the rile il'spc-ial-

iltcrcst r 1iiip', 


d ) tlloncliis:,, cllphiii/ill'! riltesilcolrect exChltanc, 
lrd peugc intestlrlies illiiiljml',ii' situatinits: 

e) 	 techllill deicrmilist, desribii the role tf 
exteral irf;lilri/;iin( id hC irtCerlaitiull sllfst 


01 tcnchiliihv,); 

t) 	 iistilti-i iljIss htIctIsiti lltiil i trrei 

we',,lkess, s ii ilin the IcacMIih sssteiii.
 

Allitt these a llpjiriclhs eiiphiusiie literellt factols 
which iffect [he nature aid iititlity of itmprived 
:cliil tlhoics.billi supplicd 1v the iiriculttiril research 

svst\nr iltldn(ICltriCdl 1\ users ft hose lcehrtllotics 


Oil the spilyIv tf ICChiiiltev' side. the \TNIS itodel 
looks at tilesNlc's rcscallch I't'ircS. .LOnpititluC
 
uniirs. inrerrllittaia int. id Iitlitteiripts ilo 

infliuclc. it,ci ililllu::. ( )n tlre dcilnll hlir
oor-ani/iltioll 
echlrruliinv Side, the iritide-2l pi)stillaCtS thile IatrL of 

tCCliiiOhin 112lii Litdd tis cnidutiincicl 1) a itlilietIl 
struetur-l cidlltitiois illl limitpolicyconslltilts thal the 
range tifoptions tipcit to lkrlllcif uillfrcll classes. 
Stinkiiofhllese Ctllsrills tlriiuhi illiprov, tleclillloig 
lllirliillangtayie clillncl.Ivnl 


line AIX l iSpich in,,,,,,solcsthIre eel'.lof iuit is 

vhiclh ire loI-icallv liikid to oie ani llrc
itlhc ard 

itclative illtheir contributiii to i(Icltilyiiiu 
iippirttiititic to itn)implme the s\siclll.1ibecilis 
holistica:illy bil ftcses rlivit) lli leKC pointlls of1' 
initettt.ntio . ii lt tllesVtlt Iccl. b lie iilstillitonil 
level, illd ci tIe tit midity lesl, liltrhir[million 
ucitlercd it each sicccedirl level is ised to c iilill 
hp'otl)ihCss itdvili atItdtilCI Ic\C lld will be 
ivailable when lriruilmtin strategies lir in roserllelit 
iii (tir techittiltigyi r trgtll \'stemn. 
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Stagu I: 'he Svsltnl- Iu ,lAn.'sis 

Ilic Stage Ianlsis is th Il gi.1 l.evel aid¢,tlli,. 

gClccrar es tlii: ii'i mtm liil and h\'llhpese!, abotll the 
inllience of ke cnriro iiillct.nal v'atiali-lcs, thei-Imirils, 
strjctiir collllilills and pLIolicy n'tlvirolilClll.It fully 
dcscribs the sscii Miid its evollioln. It iiCludets the 
lolltrwirw tools ind ploduicts. 

All-/'iv loot iInd Prodil'.r 

iictillial Rspittsibili;v charts !or key
 
AnalySis orciti/aiiots illthe A I1S. p)ru)viill i
 

complete iilappiie oft lie st Icll's 
Structure aditd e iituisilis.i nmiedlile 

lvtlils Alilvsis of itajol irilicv. inistitutionatl.
 
Analsis aind Icchllliicil cvents ihirecent
 

histoiV ti f, he Syste, 1i.oi\itli ;l 

crlitillluy of the svsteri and the 
int-rieclationlill beweeji policy, 
ilstitIulionli1, and tcliiloholieal! eventlS. 

Policy Ai assessit enlilt i"Key io! icies \ hiclh
 
\nalysis affect Ile overall leel tfectllilli
 

icrivitv inl telitivc prices
t[Ilesstrii, 
of iacltii, ill]ttitputls. arnd direct 
intvesriItirs illthe ;aclricutltlilal sector. 

State 2: t.litiuitioral .IAils';is 

The insltitititrial analysis Iocuses only ilthe I key 
,\ thin thc "syslli Concerned with 

technology gelcera io lio riricuultrle. As i orponet 
tttli ATIIS. cacl, orari/;atiii ciui be approachi (as a 

subsystem) ill itidate. objecti\sterrlirs of its 
IestlUt'CSa lld Itranal trlent of both i's internal functions 
ald 0111\\rt linkaus- to its cnviririleoit. li nanv waVs. 
alnISNAR re\iew of;,nitill lgriCulurall IeSCtrCh 
institulc concentrates tilIbi,Ivel of ziii~ils'sl . lie ke, 
functitis that the ialysis lioks it are: 

- problitll idenltificariit: 
priril' Sttlling:
 
olilnlirg adequati fiiiacial stippirt
 
attricliland r,tilliig huaiin resio rices:
 
devlipiing ;idl irlirriging irlfrastruclurc;
 
]pNigrrlllnlilr idlld irtrseareh
excctih 
Ilinlaiia Iiirt:i. es iili te t.c'hiloltgie l 
tvironnrcrrt: 

- annniluiiarid evuluition re.sclircl 
- Ctnitiilicitlin results ioclients and policy mrrakers. 

1I is at l!,Iccl that we begin tu lik at the nianageniert 



issuCs thIt :ire bZsiCally uinder the Cnttli of the di¢rector 
o :an inslitllte (including the wayli Ihlulanaces hi, 

relationships with tile bro.decr AiRIS). 


Stage 3: Technolog) Ie'rformince. A:l sis: 

Case Studies anld tihe lnt.rncoIt ions O)plirlunily Maltri's 


This t11Jrt lc'VciI il :iiitvl,js 11ilies us 10 tile 
level (Iof ih'i ijndidual cclcnldit an(l allllt'lipt Ico 
ias tiltsliimpact t, tldiclloltgy 1cvin1igelic l activllie 
r'ltetd to in' clp. (Use sludies on carefully set_,'lected 
C0iiicictitditics illL cirricd out using an initcel;clt 
lrlliswork \%)ich \'%cC;ultl 'he"hit.'rci\ ctl is 
Opportunit , Mn ix" (IRAI). At it', inpi_-, th isi 

which posiisCl int 

cccntllrcii the pathtf cthnc' ici lCctc;ct 


Checklist cif filcicil- \ 	 IllCCu (r1 

chiciec it the levcl of' 
the ijilis idcIii CtIc c(lt, . lin its iOic cclcplex tcinc, 

ule Call qtj lIlleuilpl ti tpcith e %;.Irch!cs. 

It is tlic indi\idt cccItl!1itthe Ic' J dlO ,idj\ 1t 

hlvctihscs dctui the .iclc,.pUcvuoflecicctllcts. 
liiiligeiiti)c cit Ic' inmpactcit ,.'xic rm:l f"ichrs ire 
confirned icr disprcd. It is,. fcrotcimplC, qlUitc 

concivahlc tllit a s\vSteui 
 \%hich ]i the aigwTltc i 


Iitlritiuf CiilM .l uiict.,lc ;ctte . iiicv' l. lag 
 ic: xve 

stlilbi Illillcie ind illcute its lest scietiJsts 

CoclitiiiOUSi 1vtiIts ill)s Iltdp llCOltCiiIIIIiit' clc 

ichlie\ c inl1ilact. 

FIc ccli scle'ctcd ccuniiodit, . couisring the principtl 

fotod, C
cxpirilld liii tri:il Cru;)s. a iluin+cbr of' 
t' Ii hcic'hcal \'iset i studied in dictil. The inipact ccl
 

produticion i, cstiriatet. 
 ritd chi lttor J', as ssCSed as 
caving c.'ciii riittiL pOsJit iClY ir0 e Ict r'ly'' tic the 

lurodtlcetonii impcact. 

l.ccikinug arciss lice idgifII C t ichncliic.cl i111noivationls 

aintdcimmoidilitics. ile Can scc tile ext'nt to which 


'eserch resiource's, ii illic cIIIcll, lalicJll-cvel 

culsiaJintts. strocltu-al cilonditicins. acd the plicy 

clvir inielit ha\ c'bcen cilsircini, ci iofrc'cilirihutrs 

success in gCnlrtim and tiiisicig iillltr.cvd
cii 
tehnclc,. 

V. TIlE STA( I I (SYS'i'ENI-LEVEL) 
ANALYSIS ANI) S TlA'II(IC PILANNING 

In this paper we iii', ccecntraite oil tihe tole of the Stage
I analyses in gec'iratint, livpcitlic'ses al)ict NStc-lCeeClI 

Clnstraints anti iniprovsidiing lie inccrinclciccn reqtiired to 
assess alterutis prii-ccscts lcr illprimpl vin th'i overall 
agricultural teclinlhcv, ianiiigeienict ,ysltelil. 

The strategic pilanning pioceess i nvolIsves tiree steps: I. an 
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assessnent ccl fhe plesint scenarioi and its critical 
problems; 2. ile genrltation of a lange of ilernauive 
sotlutions iolni which a plrel'eiridsceniio is Chosell: alli 
3. the establishluent ol' thc iction prorain aid choice 
illilolol 	 tile shraiioptionl,I'il ilienlelitatioll. In 

nciCv Cases. che st;iteC.c piicpig procCss is l';ul' 
Icus;iS ctiJorinted Illiigls cou tiln'll 1hL 
pdu1otilirolemhtotc acliii' N'itJhol cOnisidlii I li' ralige 'i
 
alttlirvke c'ciin Jis. The hcll d cll 
 d if] tile ATMS 
ilcluichC Icud.I iCicsevcS well ti ";tclcS I Miit 2 of tile 
process and Cc'ttlCulvIeJ ehu rC thal a ranwe of, 
ll..ruictis'es i, cucsitCrd ( hcc oosing th. pr.ferred 

sCnCuio. 

The lunctionat l kalysis and Responisibility harling 

'I lie nicppilg cl til. AlI NIS is Cared 01cdoUsine a
 
illodified lonl cIi 'l projcct inllliag 'ncilt tiol Clled a
 
respccnsihilityv chart. huerespounsihiitv Chai t identilics 
all relevanit actors iii ;i p rlictlar projucCI. tIt',Crihes their 

riies iand dclteriilcs tic' level ctl rcspiiiisiibility tHwe'y
hias With iesLtC! to cpl clicliur flinction (e.g.. "'llikes 
Iinl decciu'", 'must be ciirstllcd"). Ill ipplving this 
tool to tilt' A1NIS. \\c identit llte key hcre,tuii'tics or 
tlsstos ccl r clclc;cits,. t+leserihc' Iliucii+]cipil iliiiictdcesS 
aid place svithic the s\ sli, and aussess: thir lesel of, 
participatinc in each 0' liiricei key itclinst hath el
 
svsteil llutist he ahle ti pei rolIll (ocr 
 it lCast n<uiiee in 
its ciwn belhalf). I litiving determin d the ,'evel of
 
pirticipaticm, we. uldclilc ti le icichiuisni by which the
 
icrgllizanticlc
pa 	 icipaites itlllt'l icln. 

The thitteeu key fUleticmcus cf the ATNIS are: 

I. del'ilc Ilal.lccclliliJistilte 
2. rlett'ruinehelife icistrtiral allocatin ci'resources: 
3. develop huliman resoureesim- the agricultlural sctlol: 
4. generate ihmliesti political sipport lii aricculltural 

resealch: 
5. generate external ,uppri fort.rc'scricl
 
(. set clear goals licr ltfe agricultural sectccr:
 
7. 	 illcate resoLucs \ilhil the ihricutiuril SCCtIr; 
8. deteince agricu llural resciich s,i-ecgies: 
t. generate ind asscss Ic'chiiilgv; 

It. tiransler teclnoloty:
 
I1. provide support service tic tchnolhc'gy adtliotimn:
 
12. 	 sahnitc, tle ililp;ItI o Itcich)hgy t c velOllicilnt
 

cltlrts:
 
13. 	 cnilsc thiliarketlng ainl list' tllIhe prodtiuct. 

All ifI these foctiics cani t assoiciatetd with tice various 
resource, imnageme aid exterialticn, variables discussed 
above. 
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We can illustrate this with a responsibility chart front the 
case study of' Panala. Tables I and 2 show the 
responsibility charts for the functions of "gelneratinlg-
and "transfcrrin" technology (to of thle thirteen 
f(iIctions desclibed). 

The responsibility chalt pros ides three ways of looking 
ta s seIrn: 

the "strnctural'" (nuninier olr orgarrialions invokved ill 
tlhe systeIrIIld their Maidate ): 

tre "IinctiraI'" (lie critical funcliols of ttie sy'stlem 
anid 110\% 1rv arc carrIled iitl: 

tile "opcrariorAia (Ilre mechanisms that ire Used t 
peotrinI thicse flictionirs. 

Tire ciircrt rated tec h nueleratintsect lorcontrasts 
with tile flraIricrrtcd arId m ci Ilappirl activiti,s of various 
orgairi/atiois pertr tihe teciologu'y transferIrini 
fl'tli ittl . which eC\ ill tile \;IcUtltl created by the 
aitis0lirtnlIeI of ilre ItSIMI servicc lie reftorillhCe rItiril 

in Ire late I 14,0s. 


lhere ;ire three pi ricipli iri\ ilagces of contrucitin! 

rcsponsililily ctiar,:s 


(Ihey IMakC vCly explicit ire hypotheses about the role 
arid hIcha\iuilotiltlittllior ithin and rutside of their 
principal irlltlrdatc area,: 

they point ot tire presenceirf superfluous instititions 
ir the absence iif esc,.li actll \\ isli respect ti each 
innctii i: 

file.\. help suggest altcriiatives fur illlrovenicill oifa 
strucltlral rtIIthIi' (C lbill.e inStiltrtitns. clitcCreate 
onies) rir of a rriagir cri:al nature (strengthen tie 
mcciartisnils fur performing tire I'trirn throth more 
resources, additiinral ince gs. Imo(ire permanerce of' 
staft, ere. ) 

It this respect tire information helps la\ out tire range ot 
diternatives Iri nl which i prcferred scenario is Chosen. 

With respect to tie Panamanian ATMS. We idcritiliCd 
several critical uscraknrcscs: 

- few agricIInntural instruturis inlfluencC agricultural 
policy

- tie system is criIpieX and Iragncnled: 
- there is an abence of mcchanisrms for establishing 

policy: 

- real coordinatin, structures are different fron fhe 
formal ones; 

- exter al assistance is ilncoordinatled; 
- systeln is isolated I ront domuestic support; 
- fl'rginrernlarion leads to some dopli.alion, and even 

cOtltradciicOll. in tile imessages reachirng fa.r-nmers. 

From ttheseh bsclarios, hypotheses abiJtit alternative 
structtiural ;ild inaaenintl Mimprovllclls wvere 
lormulated. caretull taking accont of tthe target 
fI'armers to0ie servLed lld tthe thistorical fact of aIuorrorllly 
aimong tile \ Illious parastalits involved ii ttie sector. 
This thistorv limits tthe d.eree Of¢entraliled direction the 
sysiil will pCrIllit. 

The Eri'Is Analsis 

['tie events analysis is irrethodology for systematically 
recording and analyzing irl'rrration aboti significant 
cvcits ill ttte deiu\iOlrlt ol air agricultural research 
aind technlloiugy ;iIgllarClIrll SyNstCll. 

It uses a reiatiortal atabaise management program to 
explore the relationships ariong ierchnical, institutional, 
and pilitical fIaclOls associated with individual events. 
Ily cross-rercrcig differlent types if intorriatinin We 
cart rit only idcnlify 'patterns of interaction, bil at ally 
moment cat provi:de the supporting evidence which wvill 
have been drawn I'rrit afwidC variety of sutirces. 

Al 	 'cvet" is essentially dee'ncd by tire fact Ihat 
someonie his cited it it literature oir cnrVersalion its 
behing imnpoirtant iii ilhlstrating strit puiitn abut the 
".yscnl. Ontce recorded arid nccurali' dCscrihed. it nllay 
ie recorvered and used in other contexts arid 11.1y bring 

out relationships that .vould not have been apparent 
when tie event was considered ii isrlation. 

For each event, the following informatirn was obtained 
and recorded it tihe database prograr: 

a. description of lire ceenl, e.g.. introductionr of CI AT 

gernIlplasni: 

b. 	 nature of everit (agrronic, biological, chenmical, 

mechanical, economic, institutional); 

c. crop to which event relates; 

d. 	 year of event: 

c. 	 sector in which event originated (public or private, 
ex ternal or domestic); 

33 



f. 	organization principally rspionsible 

g. sector of the ArNIS to which principal organization 
helons; 

i.sector t collaborating on'iiliziin, ho. 

Witlh such inili"rttattion oi lilcrallv hundred,, tfevlits. 
one is able to carrv otl[ il th , ig \nses: 

a. 	 a chrol iy of l..'ihnllouical Cuill', 
1 li 

their nailtic. and lie ch'aleriliuc ,.1 heofjiic, 

participating tstiiltiolls. 

11. ;111inuitlvsis llittIL! ilhe inltraction Ililll.it 	 t.\se,.i 

classes O1 lislituliun (publi' and iuilc. IlivClSity 
and rcscaich isililiC. 1onor1", :1itd plivale sector. 
etc.): 

c. 	 a ch-troouiiii ot mtjor inlstuitnil chtane,, or 

plilcipal ilicy clllli.s ill the sic\llll. 


This historical ,Cl.sLtt s.,, s\liclius[oist cisily carlicd 

out liv aulocal slullleii. cln.rates [lie daalse of 

itlrit;tioit ntCecd I c
usss tile lcasibiliiyl:i ltu-ltralivc 
policics or orgai/;lional sticnlures. sonte )I k% tit iihma 
have Iein atenipled beu t.iunder ilie salle ol ditflUeil 
cilctllllstncs. Tlk ,iiiplc chrothology of \Cltts iII 
pastures. ston in lubIc 3. briuues out the chanc ill 
slralilv that ,.CCiiul i,'iC:uclth:.'iiuuin d1tnitus Mid the1 
iitcracltiu b.t\VCcll lie public, prisuic. and 
iiterit itiial donor s elrs. 

A separate chton lo'g. ofC\clits ill rice indicated cluslers 

of teclhitoluigicAl cnls of tile sante lype (early reliance 

tol mcchiaical al chemical iits atiitns ill the )411s 
anid 195;s prior tt tlhe ( ircn IRvoli,.n ia the l900,s). 
fie lriate sectir \%as assciathd with thtse mcchanical 
and hiicil un.ii tilits an+d pulhic itstitulititl.s more 
thali with tlic latl.r, 

The Policy Analysis 

The third tool ill the Staile I analysis looks at tie 
implicatitns i' key macro potlicies fior the ,agricultural 
sector. The technique is to idcitify thse pitlicies that 
aflect tie level itlecitm ic activity, relatisc prices of 
igricuilitiral ittpuls. ftittrs itf production, and outputs. 
and reflect key policy decisitmtu for direct invcstincnt in 
tcchiltligy geteratin and iransfer. 

The key variables that operate at the imacro lcvel are 

1A 

obsiousl vti:e exchange rate anitIl he lcvcl lgweriinient 
invtlvetiiet ill ile seCtor. Policies illti,.ining the real 
cost of* impolrted chemicals anid equilinclt, the wage 
rate, and the real rate tl interest will ii'llu'ce the nature 
of tcltliolitgy tliianded. 

[able 4 sh , the ke ,policy %;aiahhle that wrc seen to 
hvici otf laiillaI. IHie analysisbe it1mptralit ill lie ci s 
icltilics lie policy ainid assesscs its impact ()Ii the 
a, riculttur;d sector. At lte sautle lime. it explaiis the 
reasoltl \sihsuch a policy exist,,(olleul tois\ Cinterests 
iulsidtilie agriculluural sector). Ily rcoignizing that 

y,Cotiitodii. irc unlikev to he ch:iinged ill order tostome poilicies 
t', 	 il;lt, t,..gucrl ilitm ind dilslliOui ii inll-pro\VCd 

technohl y. one call i%,oi.t itlllli.ldati s ilat would 
never le iinplcrnenteid. 

VI. CONCILUSION 

Ii this paper I Ilavc attemupicd first to dcscrib, the flhrcc
stage analysis of an agricultiril technology nulaunuamcil 
svstcllu. The anal\ysis le.is wi It a syst\i-.s'li(Ic look at 
ke'. policies. structures. and 1ualla c1lll lrocesses: it 
then descctts one lccl to look at key intitiotis ;itud 
their jilrunaullfunctiois: aid finishes wilh a dcl;dled look 
al patuiculur teclhtolgi.al ev'llts \\itilii specific clops. 
The tctdliod is iteralivc, and inluillinatio at each lesel 

sl'cs ti cotllirill or re\ise coichlsious leached it tl
 
oilier levels.
 

Ile paper ihen gave Pailicular a[lietiou to the 
fuIntional illihsis aild ilie w'ay it c:m he used to gellerale 
ipothee s f'or iprtv.t.lciuls iif an urianizatitnal our 

uigttueui 
The itfurnualioti made explicit hY tile approtach helps ill 
tlte assessilntl of"alternative oiptions fri inpro'intg tile 
fu ditet ingoftlhc .ysntet. The piolicy and evcrts analyscs 
cotmhplete the infoirniation nccd for identtifying 
iipjtrttuniie lito0 iiic the Miffrall agriculttill 
tichnology tinagenicnt systtcul. This then leads to the 
institutional and tecliulogy perlohince aitalysesat e( 
level of piarlicular ilgaiizalittits aitd CetittditiCs for 
\%vlich inuther set of*totls is available. 

uI.;,il nature ill older ito 1arry itit key fuictions. 
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Table I: Panama: Responsibiliqy Chart: GCeoeration orlechnology 

INSTITUTION ROLE 

M IDA coordinate 
NIIPPE IOlle 
ILegislature fillance 
ORP 1nonC 

CAN none 
A ne1lone 

('A I nole 
Crop (Cillinis. ioicIIOnI 
BI) n101C 
U SAl) finance 
('111) finane 
IICA nnc 
World Batnk nolle 

IDI)I,\P decide/exc 
FA*\I P execute 

(I~'MM T execul 

(I XA parlic. 

(ATII partic. 

CI1) executl 
Rutgcrs partiC. 
ISNAR partic. 
( iltenlollics iolle 

S -NEAGRO partie. 

BDA partic. 

IRINP ItO1tC 

Private Binks 11oltC 

1-N,\SNI nittte 

Seed Comlpanies 0itrC 

lit1pnt SuIippli ers rrtIlC 

ANI)IA ione 

COAC R() none 

INIA nlone 
ISA 1101IC 

I-NI)INIA mire 

IPACO((1 101
none 
Pionecr Sced exeCl te 
(itricos execute 
Nestle partic. 
United Bralds exectIte 
Corp al\ airti 11011C 
SONA partic. 
ANAGiAN ro0lic 
CON A( partic. 
Arroeeros fitnance 
Low Incomec Farm partie. 
Small Iarmcrs partiv. 
Large Farmers i1iric 
AsnIttariienlins partic. 
Molineros rittle 

NIECI IANISNI FOR PA RTICI PATIN(; IN TECHNOLOGY 
GIEN ERATION 

Overview of agricultural sector
 
1IlC
 
one 

1non1
 

ilone
 

1011C 

linne
 
S1t1e pr spport to FAU P
soppo0r1 101 IIAI. viTOJSSLI 

technical assistance iildtiual purpose livestock
 
none if] gencratiligsclor
 
11011C 

onl-station and on-tarn research
 
resear isI otati.n.
Ich on-tairon research
 
1 1 p ithI ge ri 1plasm resea rchtrue IIh(odt gyll)l AI/FA U P
 
('IAT approach: gertnplasin for acid soils strategy
 
Rice farming svstems Barn, technical assistance
 
Icsclch onl stat ion. sipport toIPRI'O
-()IA
 
Rutgers sta ff ilil nions, po(tto. pastures, cattle
 
liascent collaboratiol il econIoillic studies
 
noltc
 

prtpsed rolc in farr-lcscl trials: validation
 
1),,A gcretec is member II)lAlP.hmtta Directiva 

nIIOc 
0irC 

mitre
 
iwinc
 
1101nC 
nItIC
 
none
 
none 
II01nC 

'I:ould be link to IDIAl' for mechalnization
 
nOtC
 
hybrid seed produced fir sale it Latin America
 
abandoted disease research. 4 ha varietal trials
 
provide land and labor to test II)IAFP material
 
rescarch otl station \\ itli producliott interest
 
tl01ic 
lieldh-lvel t ridls tec.'hm ,hnlov 
triutc 
siinr c ;,c i ollulirite trialshi s ci11,ii1it ittorn-IaI",i 
rice tax Irliills' allocated ti research 
ori-Iarit It,ias iin II)IAPl-A UP prgrams 
iii-farm csting t I)IAI/FAI' iiterial 
IIOt1c 
on-farnl testing oite ascantlieitItls 

norie 

36
 



Table 2: Panama: Responsibility Chart: 'lransfer of Technmlogy 

INSTITUTION 

MIDA 
NIPPE 

L.egislature 

ORP 

CA N 

CA R 

CA 1. 
Crop ContIniss. 
111) 
USAIl) 

CIII) 


IICA 
Wirl Bniik 
INI 

IDIAP 


FAUP 
(CININI'T 
CIAT 
CATII 
('C11, 
Rutgers 

ISNAR 

(heiollics 

S-NIA(RO 

HlA 
B3N P 

Private aBanks 
I(NASINI 
Seed Comnpanies 
Iiputl Suppliers 
ANI)IA 

COA R() 

IMA 

ISA 

NI)NIEMA 

I PACO()IP 

Pioneer Seed 
Citricis 
Nestle 
Uni ted B3ra nds 
Corp lHayal)no 
SONA 
ANA(iAN 
CONAC 

Arroeeros 

Low Icomie Farn 
Sniall Farniers 
Large Farmers 
Ase litain ieios 
Molineros 

ROLF. 

execute 

finance 

none 
none 
coordinate 
coordinatc 

nolne 
noe 
finane, 
none 

none 
iiilne 
nione 
parlie. 

exeCLteI 
pariJic. 
partie. 
partic. 

nonle 
partic. 

nrolie 
Cxecute 
.xeculte 
execule 

partic. 


Zlu0l1C 
execute 

partie. 

parlic. 

inform 

1onle 
nole 
part ic. 
nlone? 
parlic. 
partie. 
excule 
execute 
execLte 
parlic. 
execule 
partic. 
parlic. 
in fornm 

partie. 

parlic. 
partlic. 

partic. 
partic. 

NI'I IANISNI FOR T-CI INOLOGY TRANSFER 

Integrated RurallI )evhelopment project under MIPPI. 
lnaixe 

oale
 
no niie
 
Ihe ory: coord in ate ccedit, e xtension iiiput suppo rt
 
coordination at micro level 01intervention
 
non11e
 
nClic
 
("lie liin ics in SI 
 NI A(1 RO, I d neation for Rimnil Dcvelopmenl 
ino role in transfer beyond on- ari trial impacis 
ilollne 
110i1e
 
nIll e
 
01-taMII
fIeschl. dialIOiistic studies, d0CeuMeItlatlion,
 
COli iliiall Iiii Iliet l ods
 
on-fami re 'ach, materials Ior SENFAGRO, courses
 
41l-fari researclih, gerrinpi asiii 1)1APlFAUIP
 
livestock prograImI ,,urks oiii f;tri
 
o l-fariii research 
nlhlle
 
,%ork with SNI'A\(iRO oi-tari prograils, large farmer
 
iolle
 
develop tiransfer metlhldologv
 
Iield agells, local clillillttecs. extelsion mIaterial
 
technical aissi lains cillce norillsmis -oiidition
 
agricultural agents supervise loais. lecliniques
 
Irlie 
production. slorage. ccrtification of seed
 
link to producer associat o ns, sales to clients
 
sales agents conlact fIarliers.advrlise recommend
 
through individual nemcer colipanies
 
nilic 
none
 
enftoce technical recomiendations as eoldition
 
work with ther pul)lic agcli'ies
 
provide some tech nical asiS anecehcCyiind iillialageIllent
 
literature, reconmendations fur local distributors 
requlest SEN A( iRO agent to help oulgrowers (pini)
 
tech, assistance, fix planting dates, purchase (lulitas
 
technical services toissoeiled ollutgrowers
 
soic extensilll to farmers in projeet area 
210)1 finailies reached (76(% ), 12 crops covered 
orgainedeillllstrationis \\ilh I)I A P 
aseilallniclibos one-tillic Iirget of N I) A services 
techical pu bicaliii s for Ieniters ail governileit 
tatrgets of transfer and research e forts 
targetsof area dtevenlipicnlI, crop programs 
on- farm testing, targets iflprivale efforts 
MII)A agents conciienrallted oin aseiitamnielnlos 1972-82 
seed disri butiion, credit 
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'able 3: Ianamu- ATINME-ents in l'&Lstlres 

YEAR CASE 

1953-5.1 pastures 

192 pastires 

1908- pastures 

1968-72 pastures 

19st-76 pastures 

1972-75 p)asturcs 

1979 pastures 

1980+ pastures 

19853 pastires 

1983 pastures 

I1,)3 + paslures 

NATURE 

b"oi 


agron 


agrotn 


agron 


agron 

agron 

biol 

ecc 


biol 


cduc 

edue 

DESCRIPTION OF EVENT 

Controlled introduction of forage 

:A UP introduces and evaluat s ,pcie atl''ocuien 

Priorities shift legumc crops fotforageI 

FAO/Miimag illdulm;111.dltst Ior;igC species at (;Iua laca 
(high-i npt iappl)roach) 

FAO/NIi( s\ork il high-inlUl pasture. ftC(IuleIcytutculting. 
fertilization 

IICA-CA'I I: give primority to utilizatin and s'stems of 

production 

[ntlrmduclimill
of ne\ species f.,idr+,puo,'un guryomns with BNP. 
FAUP1. ('1AT 

1INP. Nestle. II).A make credil availalh: ltirimproved 
pJaslurcs
 

('IA'l'- Rutgems pi lgiam fuctuseus ilgcrmfplasm tor acid soills. 
seed iiiiliplicutioi 

One II)IA P researcher reccivcs training at CATIIF 

Eight oftIiftc-n rese reers receive stlort-cterm training at 
ChATpasturcs program 
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Table 4: Panama: Implications of Key Macro Policies for the Atricul(ural Sector 

POLICY 


Use of I.lS dollars ascurrenc 


Reduction in budget deficit 

Liquidation ofstate-owvned 
enterprises 

Revise labor Icegislation 

* 

Reinterpret Agricultural 
Incentives Law 

Revise incentives to agricultural 
capital 

Expenditure on agriculture 

Creation of Science and 
Technology Unit. MIPPE 

Credit Policy 

INTI NIlI )NOF01O I' 

Stabilit', of exchaiige rate. lacililate 

intcrnational sers ice cconloiv. 
 self-

gCncrated inlt]ition iniijssihlc 


cr tinicrnt Clt 

oi burcaucray 

Containment ofut-,(iCll cxpcsditurcs 

I. reduce budcel deficit: 
2. 	 liberate invsmcent funds for 

other purposes 

I.socil liOlicies of ]971-ave P.anana 
high laborcosts: 2. less favorable 
intcrpritaiii oflaborcodc: 

3.facilitatc the strLctural :idjustrnent 
priocess 

progc-ssiv,., dimantlingof 
protccliion by quotas: 

sutficincv must be at world prices 

I . reduce credit sunsidy for 
agricultUe: 2. rv'\ ic tax exemption 
for im pi rt c equipene it and inpuls 

relatively higlhex pin-diture on 

agriculture in rcl::tion to 

Agricultural Value Added 


I. 	defence of research as necessary 
function: 2. monioring of 

resources devoted to research 


I. 	 publie sector credit small portion 
total: 2. diffcrentiiled clientele 

INIPLIC ."TIONS OF POIC)'Y FOR AiRIC'UILTURE 

1 	is cr5 :iluatint tcdlr hurts export and import substitution: 
2. f;icili~tilcs ilportation Amrica,: eliCiccl.cs equipment:
3. 	 c\clhiilce rie offer, no piotction trom American producers:
4. 	 conpens;il ng lie:tsur-. required i ir ;,Lriculturc: 
5.research esscntiai toatt;im I,'.S. lcsclstt prductiN it\.
 

I. conipic,,oilc-.!o, crinncut bul,(cLs t"i public agcricultural sector:
 
. mAtkes iccrliiijtill Ot Tic%%
rc",CIlch satfditticult: 

3. btl c 1 Icld ito n opcririnc bUdecls rtlhcr than personnel.cuts ilia kll o, 

1.etoing oi .wiu:ir milk: 2. rc ic_\ot (itricos de C"hiriqui: 
3. 	 rctrji lmn crcai ,.incs public Ierprisc,. 

I. pto crof uniii , in icltural indu, tic, niay be reduced: 
2. rcstrictive practices in tod indu',trics mav be lightcned (c... milk. 

toniatii. bai;iits): 3. lorc 1lexihle hirictand firin Practices 
ill:i Cneratc more eniplo_ ivcni. 

I. 	 privilcccd situation (tccrtain crops, ill b,_reduced: 
2. 	 clI-ii icretisecd cmph/isi on cost-r educi Itchnoly:. 3. increased 

attention to novi-traditionid e\piris. 

I . exch:ince rate iid import lecgislation la% ired ovc i-capitalization
of Icriculture: 2. rese:arch oiriciied ta 	 Ards 1e1inCC needs ofII 

niecha ti ied famiers. 

I. high expenditure ricio duC to rCl:itis,lv-nall sector: 
2 expenditure has not produced high productis it\-: 
3. expenditure in form of subsidi's. bur.iurav. :ind covernmient enterprise: 
4. 	 reform ofexpenditure palicrn soulgh! by uloir,. 

I. 	 recognition that science and technolhgy recearch is in:dequate:
2. recocnition of nCCd to coOrdintc rcseirch policy aiong sectors: 
3 forum for debate of'griculturC vCrsus other sectors. 

I. 	 public credit taruc:ed to small :and medium farmers: 
2. donors have favored specialized credit: 3. private banks select 

prime customers: 4. government use of credit as means of directing

production is sveak tool.
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INTRODUCTION 

[Imlportall elforts are presently being Iade ill UruguaV
to strengthen and improve the national agricultural 
research system (NA RS). Oie of the most important 
actions undertaken since I)85 is timt involvirig tile 

institutioal rcoreanizalion of the svstcn. 'Two 

irfrtilraitoal orlgill)yat ioirs, 
 IIA and ISNAR, ra\c 
hcci \%orkiin- swili nationial rcscrch center aulhniriti 
artid sat illiberls ill trying to identify limitations alid 
Coris;ill ;irrd to prepce soie preliliniarv dlocIeitls 
related to tire organizaition. structrirc. ard Idunctioning of 
tie iness agriculiluiral recscrch icmiitc. 

This paper preseriir over\ iew of tile actual process of 
iristiuti'Mal rcorgaiiimioi of tie NARS iii hi-rgtav 

anti a 
altestire rolc that Ilcsc inrllratioal it stitltlions 
are playing and sliol hl hasc ill tie incar futurc. 

Io better tIlIStlrtlri tile lit ure anr ¢ltd c of 1ire 
proposed rcorga iiit/ioi. sonic gmrcial background
inforuation on tile country, its agriculture. and albrief 
history of research o rganri,iriiir ni fMctioinigi is 
icce sa rv. 

GENERAL BACKGROUNI) INFORMATION 

I Jrrgur:iy is a relatively sminll South Anerican coilliti 
soic 31-35 ,outh, and hoiruntd NBrazil, Argtilla.
aid tlhc Atlantic ()ean. it hi, a rca of I87, 2 i sq.kni 
and ar estinated pipulationr i11only trillion. 

Agriculture is findancrih iii i I irilgayrran ccorionir.l 
bollh for pr oductin if :ifn t ill thile food that is 
Colisuirid irtrrii ll\ Mild if tine soulc'e (if ICirl' all 
export carnings. Auricultural products. at difltretnl 
levels of processing, represent ovcr 9h'?. oll total 

mrgmrU eruguayanexport-,. Simnilarly. v- apiculmiral setr 

provides over 50'% l: ife basic inputs for the industrial 

sector. 

Approximately 05X, of tile A;I)P comes Iroi animl:Is 
(mcat. wool. and milk). wili tie remaininig 35'%, coming 
from plant crops. Iletween 511ait]d 00(', of total ieat 
productioni (4ll*(0,000( r/vr) aid ollvr 90";, of lotal wool 
production (80,()1)(I t/yr ) ale exported. Dairyinv plidrthlitl 
has substatitially inreae;rsed ricr the past 1l0years
 
((11,00) 
 i/,r), and tuidy 2) to3(), ot total production is 
expored. Most of the crops produired are used 
internally. with the excep!ion of rice and. to a lesser 
degree, soybear barley, ald Ciii uS. Which arC expuirted. 

IDespite its irnmporance as i sorirce of exprOrt earnings
 
and for inlCrnal market food s
,pplics, the conribution 
o the A II)j to [tre rlatiornl ( liP is around 10-12. 

There is a conser surs that argriculturc ill I J rirgua must be
ilensiedit' as soi as possible ti increasc the 
produclisityl) I Ic sector arid to ipiprove its 
competiircss in international mar!,et . The existence 
of al eective i aicilrilral research, with tle,ytclofst 
capahility to adapt or to gencrate technological packages 
for tire diffcrelit agro-ccological aild/or socic-cconomlic 
regions if the country, becoirics. tihreeforc. :ul essential 

iced. 

AGRICULTURAL RESEIARCH 

Agricultural research has been ill ilmpnoriant activity ini
Uruguay since the ieginning olf the century, and the 
sstemn reached a rilSrralC CffiicNIry aelid cffcClisCess 
in tie imid 196lls. In 1914 'la nsatiela' sva sta!bislred 
as a plalit breeding research statiun ii tile southiwestcrn 
region of 1ruguay,. UJnder tile diretion if Dr. Alberto 

since its holliding ill 1957, La Fstanzuicla was a 
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I 

lCadilIg Ntillioll lot- SOLIIIII AMCI-iCiii) Cel-Cill bf-Cc(lifig. III 
1901 it wils, nallOorillcol into tile "Alliel-lo Boell-ICI, 
Af_'I icullurill Rewalch Centel'i(it IAAB). Its I-csUalch 
IVOgli I I I I %N;1%C\I)NII(IC(I to 1 10 C I it I COII I[D OditiCs (c I (I ps. 

becl. 'diecl), and diiilv production) and wclal 
dkCilflilh's Isoik, iI._,IicIIIItII;II chillmolo'n . plant 
Ill ofcch, In, jI;III( hl cedi ng. an I I I I; I I If I It I I'll I()It. CCO1101IM'S 
Alld 'JelIVAIL's). 

1 10111 Nid to PP)N IfICIC %P, 111CIlLCIi\C C011soll(kili0il 
Of the CCII(Cl. ;h [Ilk' lot ALIICHIIIIIJI111111 
ICSCillCh of fill' NlIHINII\ (111 I\C 10(1_ ;tIld 
I i llcfics. I 1111;111\ lf ,tilt(' I(J 

U1111MI Ill HIC 101111 Of 1111MICIAl lo"OUICCs ;111(1 
', 11MIL" dIld Ill 10',it[XL' IIIICIIIIIIMI:tI COOI)CM11011 \\tilt 
F \111 (- I 1I Ill Iltlllilll'. L:\I)L'i 1 Alld 

Ito. MCCII 19WI 111(1PI-7" HIC (IL'CCIIII 111/iMl IllOf I'C"C 1,6 
d0k ItiCl 110111 T,1 V,;I ;tt'IIIC\Cd h.\ 
illk.'Wd illt' ICLiO11,11 lidd (AI)CI ill), Ilkillom ;III(I clcitlil)2 :1 
Ililliollill (,11, ( 11 11%C '\I)CI llllo Ht I'll IN ( 111m illiM 

CO Mo I( )d IIN M I :IIIC off I SSC1 I ;I It V I I It' I" I It., I II I Ic I I I 

I )c I I it) I I' I Im it) I I it n (I P I ot I I IcI it In t I I I I 1 71 '1 )1 1 1 

11)7S 14) 1'N'5 HIC ;I'-'I Wt I h I I I AI C C;t 1 ('11 C III 

L I CIC I II) I; It o., I o--ollsii, Ic I, I I) 

I 11 1. OWIC %SCICklillllo's ill IIIC Collsoliol;l(ioll Of tile 
cyciiint.-M I;ilion ncmoik. Illitillk L'iffl-,Cd 1) it 

JL'dIICII0II ill 20\1211MICIII filli-116,11 Illlpolt ;tIld file 

C\odti of [Ile hcItcl-qu'llilied fol ccolloillic(II 

I)OIltiC;ll SCL'Olidl . ClliCICIIL' \ Ill Uslill' :\IcIllill 

1CCII111c,11 c"opcialion v\ il \cl.\ \iIiiiIhIc. Fol c\iIIIIp!L.. it 

I SAID hju lot Illoic 111ml ,s milli(m \k;ls iihillpil 

illICII III)ICd ill i)CIoIC ICJL'IIlIIi2 ik ohjCL'Ii\C of 
0111 01idall Ill 1101:1111 UCIIIIL', C(IMIMIL-111. told 10 
ClISHIC IIIL' Mll,'(111MC 1111101olliII2 Of tile C\I)CIiIIIcIIt tiltloll 
mcivmk. I f(mcoci . ollici coopmIlioll p-oiccls, like file 
('1111IL"-C (CCIMiCiA Oloj)Mllioll (SitI iCC Mid [Ile I;II);IIICsC 
ICCIMIGII COol)CMlioll ()It L_'Clilhk' IM)(111C11011. lidlicd 
((I ililplow . ill Icil"I Il;IIIIAI.\ . tile kldilit_' ol "()[Ile 
L"SI)Clillicill ,Iillioll . 

HIC IL.!iMI;II IR PIOCkIli IcOollA 1101 ol I, lilt-
tile 110li/ollkil Il;tIWCI 411ICoIIlI0I0I_'\ hC1\%CclI 
A IvcIIIIII;I. B II/il. 111111,klx\ . ( '161c. Pal;lf_ Ilii ,%. ;III(I 
Itdi\ ia plolmhk IIle loost if_'Ililicalll Colin ibutioll I() 
;W L'IIL'Cli%Ciold ICIC ;1111H(M ( 4 111101 IllilliOll 1*10111-tillic! If I ;Ilill Anle[ ic;lll Icl_,iolls to (11-tit,ulilv. 
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M AJOR LINIHATIONSAND
 
CONSTRAINTS PERCEIVED IN 1985
 

TI Iis it!Ili fic; I I I I dc(c I toll, I I it Sit i I I (WIm IS I IIIcco If I ponclits 
of I I I c NA RS Iell Ilic dc I I I ocril Iic c I mile nI, IIIs [aIled 
ill 108 . to ).i\(- pliol it\ Io sIIcII,_,tlIIIiIw ;Ilid improving 
tile ;wIicIII;-Ii;II ic ciilcll s%"ICIII Sc\ Cl; 11linli(ations and 
L'OIINII*;IIIIIs \oCIC ZII)IMICIII ill the XARS. FIICsC \\Cie 
es"ClIti;Ilk I-chted lo: 

it) 	Obil'CPICS. I IICIC \N;ts it %Nk,;ik;fill( jhlion of 
1)10 101111, \Still 1106011ill SO-_10

Ccolloillic(h..%clopiliclit pioviitm , ;I, %\c1l;is it lack of 
1,01111ill pallicilmnoll olclicilts. 

b) 	 1-injilici(II RC\0111. I'%.I IICIC \%its :1])001 ;Ill0C;IIiOII01' 
161:111cial IC,,olll cc . il \ L-11;Is \ al I Ihiht.v ill file 
iIII)OHIll itild 11111111201 OICII ICIC t L-. 

C) 111HP1011 Rl'o0U:( Co. IIlk'C\0(111 Ill [Ile hc1!-(III:IlifiCd
 
It"IC;I[ClICIs \%;Is OIW (11IIIL' III(I'd Iiiking icalifics,
 
IC I\ ilIg 111C IIINI;IUI;oII \ it 114 lot I Ile lCtIllill.-d CXI)CI I isC 

ill ICC;HCII I)IM111111P dild Ill 101 iti/;ili( 111. Ako, IIICIC 

\S;Is 110t it \%Cl1-dL'lIIICd 1)()]iC\ lot htillIMI IC,,OUI'CCS 

IMIllagullicill. 

kl) OpivationalIJ I it icnvv. RLIL.ei I I C I I 1)1'(I:!1 11111, 1o\%C( 

discolililloil) . piobahl :\ azi tesult ol'Ilicclosc linkage 
(it'lescalch p;oiccl, \%Itll IlIdi%ldIIAI 112C;I11.11CIs (and 
[Ile C\OdtI',0I 11(21 0111101) Jild iIIN(I :1 	 ;I k1lit-L'I 

Consequence ol tile \aI.iiIhiliI\ ;Illd 11,111;wc of 

IiIIADCLI1 SUI)I)MI, Ill I'liffliCtIkil . IIICIC \N;i it 

Sit!IIitiC;!IIf IC(ItICtioIl ill 111C IL-giOllill lid d 

CSSI)CHIlIcIllmioll (Iml lia., II;Itlitiollillly Ilecli all 

ifill )ol(iillt ColiII)MIL-Ilt (11 IC C:odl :tell itics ill Al 

it !,iow, Work Ili life ITIA'scould not I)c adequately 
111;11111;1111CLI.CWCI)l lil sOIIIC I)A.Tidl CAW, 'XIII21-C 
filrilicl. olL"alli/afiolls JIM[ 01' OIL' Cost 

asmicimcd with tile lc cmcll pro.glilill, 

0 	 A11111illiVItIfil't' . IAIIt'( IS, F\CL ,'XC iit!idil "N'ill
 
admillisnalkc pioccdlllc tM tl ill'l! lilmilcial
 
ICSODIALTs I)ICeIIlCd IhC (HIC1,101 01 tile C(:Ilt('I' 110111 
iIdIIIiIIistC[iIIL! [C Cdldl I)Iol_'I;HIfs \NiIlI (Ile 11CO-tilitY 
nollimlly IC(Itli]C(l ill IcsCarell. mld csllcciall I'll 
hiological Ic"Cilich. 

I I 	Specilit. an'11%(11it olk or wI ricv'%. Specilicallto . thele 
\\'CI*C alCits of \%of kIli cl \ ices which shmed defillife 
colistritilils. 

Monitoring, C\ altlatioll . and ccollonlic analysis 
were loose, weak, and c"sclitiallY informal. 
. Plallililit! and pl-iorify selection of' research p[ oiccls 
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opinion, explain tile relatively slw rate of draft law evaluation systems; administrative and financial
 
preparation at the government IC%L1. 
 mechalnisms; and transfer of technology organization. 

First, the institutional rcorgani.,.[tion of aricultural There are basically four stages in tile preparation of such 
research in Uruguay is being :ucoiplishCd alOngsidc at dhcumlents:
 
chanle in tle political framc\ mik oft he country
 
associated with the rc-eihiblisIncnt of ademocratic 
 I. Diagnosis of the situation and general discussion of
regime. The first steps i tiletdiscussion of institutional tie problems between experts from IICA or ISNAR 
reorganiz/ltion of aeliciiltriii- resC.arch coincided with aind leaders of tite national research center. In some
tile veryCealy stai-cs of tile new loc'ratic reiirtC, cases. e.g. trlliser of teclhntology, representatives of
which followed an l-year strong tictatorilt reinie. This other local institutions directly iolved in tile process
mcant that i large ntumber of'social. technical, or are also invited to participate: 
procssioiial organizatiols., with ValiOus rllationships 1t

aigricultural research itself, participaled in tile initial 
 2. Preparation of apreliminairy document. \%itl the
 
advisory collllllisionll. he re.sult wis all init ial propOSal 
 international institution cxpetr responsiblc for this 
for an institution with i wide scopeC of actiOll il reselrchli action:
 
and extension and \ illi tile participation ill tle board
 
lcvcl ofav larg, nuiiib\Crry
ofriniiaios. It wis then 3. A workshop at the national institution with the 
necessary to desC\lop ilcrlieal sllltr gics to delonsirate participation of all local staf and experts to discuss
that for the efficiencv ind cflectivciless of ile rescarch the prelimniinalry documient all to identify critical 
systeml., ias well is the clil possibilities of financial areas. Commtnts and sitgestiolis relevant to the
 
sUpport. it lsaibsohiitelv nlecessar.V to Conceise an 
 preliminary document le then obtaiied;
 
oiganization with i scope ofaction \\ Iicli gave prilirily
 
to [Ite activityl) which suffe1redC reater dcterioration. 4. Preparation of the final document. Tite mainfile 
i.e.. research. and with atrallier siiiple mechanism fol its responsibility forthis lies ith the national instilution 
direction. leaders, with advice fron li international institution 

expelIs.

Second. lor :illong line and publicailly. espctially since
 
1984, several itii-iers' oroaniit ioiis askcd to share 
 (iien the lengt i lime ttilithlfile ocess of institutional 
responsibility in the :idiiniitr;iilion ild economic reoragnization nornially takes, the posli\c contribution 
support of :agriciillurill re carcl. Mowv.I lien this of iticrniational orealnizatiollS would be best lcliicS'ed if

desire \its Coinside red. the resisti ilc'e iitpiissible new their supporting w'ork aid expertisc is continuted
 
tixes bc;ini "o strong tail Ill, tl c, rn nelli slosvCd re.gullarly not only during Ihc primar~lly sl;iges of designing
down the )rocCs,ig t l \ ald r'dCfinCd lie the institute, but also during the later stages, in which 
proposed taxation inechniiisis. The rclati\cly high the functioning if the institute according to its lie\%,taxation pre_'lr, ilposed oil the tural sector in ile pist. orgali;ation and strillcl rc has to ie ensured. 
CSpcCiilly il liiand wool, probablylrOdlct, like meal 
accouiled at least parltiall otr this resistance. This is atContinuous learning process for everyoll 

' 

inv'olvcd, and it seenis Ihiat for in international 
institution like ISNAR. Uiruiuiay's case of institutionalCOOPIERATION OF INTEIRNATIONAL research reorganization poses itdefinite challenge.

INSTITUTE'S IN SUPPORTING NATIONAL 
RESEARC11 EOR(;ANIZATION 

Since 1985, ISNAR ;id IIC l("Aase ciciic,iitpllcittilg 
their fforts in ,\\irkinig sith CIAAIH in lthe prlcess of 
research reorgaiii/ation. The printary pb rpose is Iii 

product :1i h cunruinlt s hi i,a se'ies iIf b:isic , ill be tls,:d in 
the design ind orgliniz:ition of lie ilew institute. ach 
agency i , issistiiig with the preparation of four 
documents. ISNAR is wiorking oil resea rch policy. 
research priorities, organi/atiin ailld structure, and 
Iuina resources devehopmentt. [I('\ is d lalinlg with tite 
inid-eri resc arch pla iiprogramninig, butlgehtirg, aid 
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STRATEGIC PLANNING FOR
 
A NATIONAL AGRICULTURAL RESEARCH SYSTEM
 

Guy Rocheteau 
Scnior Research Officer 

ISNAR 

Translated ]rom the original French 

I - UTILITY AND CHARACTERISTICS OF 
STRATEGIC PLANNIN(; 

,Strategic planirl" isa planning metlhod nsfcd in the 
industrial sector, where it is hy tar [he most suitable 

nethod \vhll all organi/ation is cotlruted with al 

uncertain future, and Vilh 1tin
npredictablc 
cirvrolucnt . so llt it iscoritirLuail. .,tlljcctcd to abrupt 
changes. I udcle such circillstilces. anllaellinll 
plarlhitug (o hmil-1cllt pannir&). which airis at 
dct..rnllillirrg tile rsorc 's to be used to attainl prcsetgoals, is applicablc. 

Ill stItC iCl)lanntilg. the isiOr isl l'il desired fturel1 
lctluircdt tlllrou.diall C'crei/, in itirologyv. based oil the 

inet hod (If sceltarios*. A SccnarioI is I lescription of a 
future situation which is rucertain bul plausible.
 
l)ilCferu scenarios aIC idClItificdi withhir liinits of
 
probability. thenr a decision is taket on tilre phetcrecd 

se rll;lli(s). 

Whtent this rctl od is applied to a niltilnral agricultural 
rescarch system. the characteristics f stratcgic planning 
arc tile Iollowiru: 

- Its point oI ,depalile lies ilt a descrili of tihe 
situiat iot wliClh is desired to OCCeuriti tIt I he I 

prefClrrcd scenario). The differeice iet\\ cen the 
current and tIle desired sitriation ivcs a iieasurc oftlic 
changes that are I ie iroughl about. 

- The strategies to lie used tol iolceed flIolil the current 
ti Ire desired situationt. take init accillile he 
conlistraints, as well as lie cap ililities. if Irc systemt 
(tile potenetial lfa NARIS). 

- The strategicliihice. i.e. [lie Ircaslls why lltelobjective 
aiid oire strategy are prel'rrcd to all others. are clearly 
explained. 

- The search for fhe best possible linkage between a 
NARS and its environmcnt (all factors that have 
influence on the process of gencrating. transferring 
and adaptin, technolopy) has a central place inlthe 
cxc'cir/c. 

- The leccssary inst it ilt ional changes for accomplishing 
the lanedIl ti itics arc fully taken into acconult.
 

- All adlnoriliC involved (political decisions-makers.
 
planners. direcors of rcscarch institutes, l(sers of
 
rcalch est cip utalcr ill its pcrparat ioll. Such 
partiCipatirt llthnc, s,alidity of tile dcci,iorus. aid 
Ilie clarncs that tlhe \, ill be put into plactice.- Lastly. Stratrtte il llrs process. A 

strategic plan miay h pcIridically revisod to take into 
accoutr cllgilii ltetirri stantces. 

I! - STAGES OF STRATI'(C IPLANNING 

The developnent ir a Strategic plart consists off livc 
major plases, which cart le sulidi%ided iito a iutmiber oif 
steps (Figure 1): 

I) The present StLdy is maiily based oil the following 

works in the alitiidant literalure oiIltIe subject: 
- Sclctk (,gcdiz. 'A Strategic Plairng Process 

Model'. ( lAR office. April 1987. {npuhlishcd 
docullrclit. 

- Nagy I lainia. 'Strategic Plarlning jit' M1antagemi tnt. 
A review of recent experiences'. Wl IlBank Staff 
Working papers NI. 751. l985. 

- Michel Narchicsilav. 'Straltgy. Fromti diagnosis to 
industrial decision'. (C1ltardel Assncies editors. 
1986. 
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Iigure I - Phases and Stages of siralegic planning 

IPhase 	 Stge
 

I ORGANIZATION (W1-1 l 	 I Assigning the planniring responsibility 
PLANNIN( 2) Determination of time period 

3 Circumscribing tie N/ RS 
2 SIRA IFIGIU ('I,NOSIS 4 IProceeding to stragei:ic hclino,is 

I)IFVIIINI.0IP;NI: ION(1.0-NTE.RM 5 	 Settillg thelevCl ofnaltional 
L)lI Ill 'VIS research effort 

6 Defining the rmisitms ssijtetd to NA RS 
7 Des'elopitrg the stratiaic progratll 

4 ' Developing NARS rcolrganizatiol8)lIOPNILN'(I: 
SI 	A'IIF(iIFS strategies 

. _Devclopilg resou rce mobilization stragegies 
5 ( I'I:RATI()NAILIZATION I 	 Meastuingfithe importance ofprojecled 

chainges 

II 	 I)e'ehping itshorlt-terll actioe plan 

- organization otile plaitting; 
- strategic diagnosis (current sitlualtio); 

-
 devhelp niltof hing tern ohjcct i'es ((esired 


sit Ilalilli
); 

- development of strategies (how to proceed from the 
actal to the desired situation);
 

- operalionlalizatiii. 


Phase I 
ORGANIZATION OF TilE PLANNING 

Stage I Assigning the planning responsibility 

The strategic plaii is a political decision: therefore, final 
rccommendtatiots sh1101uMdie approved at tile highest
 
political level. 


)rganizational rCslionsibility shoul be asstllmcd by a 
plarniniig coMiriittee, appointed ltpolitical le\el,. le 
rciiliers of this committee should he chosen ott the basis 
of three criteria: 
- the ability to devote necessary liie to tile 

accomplislthmient of the task; 
- t ie [(1t1d hold a high lcvel govCrntltcntl Office: 
- they shold have a deep aild direct kinowledgte of 

natioial agriculture. 

The committee s!o11111 flihaCa irterdepart meniitalI as wel 
as a iillilidiscipliiary character. It should have a 
permanent office, and he able to use working groups (or 
experts' missions) fur preparatory iivestigationis. 

The devclopinerl of a strategic plai is a complex 
process, taking a ling litlie(oie to two ye irs) at high 
cost iinterms of ioney and mailpower. From the 
begining,itllat shtoli d be clearly appraised and accepted 
by political authorities. 

Stage 2 )eterminalion ofl ime period 

As tileessential oljectiv'e of strategic phimiting is tile 
rei 'Orcetieit of a NARS. tlie period to be considered 
slould be thait judged iecessary for allowing a NARS to 
achieve opt aiuii size, a idta ma ximliurm ill cfficie ncy 
effectiveness. 

Stage 3 Circumscribing (lie NARS 

It is best to use a wide defiriitior ofa NARS. ivcluding 
not only those institutions that have iformal research 
mandate, but also iistitultioris that cortribute to the 
production of knowledge and the generation of 
teciiology in tileagricti tnralfield. 

I lowevcr, one shoul clearly (listinguish betweeni those 
institutions Illatone warlts to plan tite activilies and 
which will le required to impleiinett tileplan, arid those 
for which siiple rccommendations will be formulated. 

Phase 2 
STRATEGIC DIAGNOSIS 

Stage 4 Proceeding to strategic diagnosis 

Twc.steps have to he ltaken: 
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(,,) 	A mlonlogratphic stud , of NA RS 
ib is study co'C sllists of i t~icctiJptil oi tI lcsscntIia I 
elements otf tie NARS inl the pleseni slititi (the 
present st.elilriol. in lrder to allow itelnbv itent 
Comnpariston with [Ile it1111ir-csittlalionl (11w picerell 
selilritt(s': 

I Iowcvcr. suich st(I ies. all(nd;ritt]adIsI vsII (iisof) 
'sitnIIId r' Co'lIIics. arc ~titI %%;I vs (I I .it 7OtLi y leclls. 
tIteCs1111Wthat politihilily l.~,l'oil'.tin ilcll 

inve(Stlllentls tic ill ugciiciati i1ll (atcttninu 1o product 
bt~NVCeen0".)i)'. d WW')'. 

1/wit iinptrultt'lo fcclololgio ill ilonnioiuz at a11t001 

Sic1i'ilp (he level iiiitaiojal eserchlal eit'lpl'ittIll.and it.'u11o ttpndttitaioi 


A*I>oiimiiino' aluic ilon iontr\,tan ltt.leiictolofi~giclilc 

* llt'ilifttl'tlt/I /t't'lftat'tl.Rt.t ilspcti c( (it) lhn 	 a/to it.' llints. t.'. Ilttwtd Iiita Rcltteirt.'e(it 

(rc 	 d\ict ll Citkl, lth Ilt'cl lls ti salit lit~ (gricuilurti 	 IS NAo ice svslt.'Iis L! R.l agbrtra 
c(rpl~i:ik silutioitiilltaoittttil.' sheittlMtut.1(tot itipits? 	 i~~i. tiiipubiisiiby 

Th',It~ AI CC o is SIII ICO [ CI 1 11 0g Ml d l O ld he47l 'I,(1 C 1 M I 01 la cg c d i gi 



extenision niced to be renewed. (ovcrniniit,; Iist' imnportililt, evel wvlcio it does not include the 
a liter perception of the nccd for inestll.nlt in impleinentation of re-,earch ol a cognilive naturc 
research. On tie other hand. they have dilficulties ( lundaiinai .or ,, raIgic resarch ). that a NARS 
in undclslaidilig Illi ile icepted sipph.ii,,iit:irv should lie corrceclv ind .onlsialaItIv in.trntc, of the 
efforts \will not r,;uilt istlin cxt insi n-icitlv adlliieliClllIk:sMt ledge ill he held of llilainCItal 
resilts. rsalrch IlelVanit to ilie tlC\s lopllllllt problcii', of 

('iisjtratiiii of, lie dnill- etiquilibriu 11 lhe concern. This couhl ihply that N\, scicitists mei
Il~l iICIt holy, LCellim. C,,I1lillll ill Ic'.carCh, exteni~ni( Seilt fur hillhtd pet imd, to hllsliItile Condth linlg 

aid ;AiiTiCU!illr-ilI inigi k ;111 sntial litriil] l ill Ihe research of tllai lypc, ill Icgioi Il or iicional leel. It 
islah'gic plli i proc,, could \en he uiicll for NlieRS to beicriiilv n 
rehe (rol/g tllietl i iel[, 14 1il Witerl/I1-k tip e "inleliesclliIt2ec Of iec lll' inlsi cs , ill lioll-agmi111tulralIrt' ll hI. ()hlhc I c itich- OrtICl"t C011I rihllIC 10 ht'llCl comlliaiili, *O offlhcil 

I ncllrs lcnl deseillles \%ill coll ic iih widliclllll l ;ll\ilicsi \ilht[llt t l iyI i l l 'lll ni c liiiiccdk 
rCjIillh IM'Il iilllr i llill i Iiflci CIlill i,: c\;lll1Cs ,e iera l i ts jiisiit\ tli;recni ihiis Ill'l'die to 
ile l lewii dI ile\%ioh illll is n li tig iclp ' iil ii'i clllll ot,iics 'itiit: r iiclllls iii 

alch. Ile 1lOhlt n i, ialfice ilieIn%clCia i\ tl in d ,iiii,( lil \hitollt ee'Il is This Ippli ces l 

iCeiiiCh i lIcCill ltiCl tie sinle lileii c oii 1 
 CCOlieb oC fii1 lo intiiii IoilCc\ehicih ilclh osti ocili 
Miniir\ of Rcwuciiniii. cCclecl \ iatlhe Mi ill%(it ilePlan ore echical 
Iiiipoiit , "I,mI pa/iiiis i tl ati'iiiiawl'( l ai lics.. 

iitla i i Iik ili it ii t'sxlkIsIll of aid , ill Iltl"CCl'tlI ill r ili l iulcr:sliiioilc st'arch Cicl CiulhlatriitiOll 
\ lUC . ill it, iil Micll ie a tieieltd toi us lliSt , tliii ri l ic' liCC liet'lliLcldlik ulLu l u 'l ii CCOlli i e u u 
1hi Ili(iMt\c;linti C11411-1. hu il. ii resIuhCl li(mIt. vi. .I ,'lupiu l 5 ;I C11i l Ile th dhacki i "iinltsnlilic disciplies.% r t .Ic hit -jul1l'lli~ial~ ~ i'ti ititil tral tIIl~ i i tityIiiie.lt , h ,ih kIt.e i iirttilicl\ ciiipa l nlallsllilhulcwmch in l rhichiIil leadi 'r plotw ofi rclcarlcih 

llLCd.IicO"',Pll Il i~liNll \\ ilh nll iollm l acti\ itic,; 
ind1(ependec eCt. l ilso inlfh lluncedecioll. - (Hllllilglltil.k' to Ih11'dimlilmlt,oll o,/ lescanll/I rlem/tsv to, 

oeachlleair. i I'tlaiii(('I 1/ti ctuitltii WtIsi %.- Itl:11dlcIlii l 

It. Il it' hi)ill ra I
Iit t ii islw ag rIicleI ru illIi i I li i. 

(li , Could prc ellt iiI st;\\ Iii;i piliilill hapolhh lii his C ii lu Icidedi icili cr or not NAiSjts I 

al id sil illilimiil cii*ihilhc iicoIccl 1euul uinruItit t oi (hI \% llil tauntict iinr
h: ,h t :lld in whae l).
 
- tle inc i itill aboltic %i,11Cofi l tecliut cml usisaitt a itieipiiu ill I(ilicuir slirceuoni. 
 it diffusion
 
CSeir. ]i ol iiillic: io 1 tct'ich (lieir
r C2: I clSin I99 t: o n l\ ei'isu uzelll.
 
- ile iiipol l it iiccl c in tisI iiacollipt l iinational 21 it it dt'tettk,,
iid ill call hei t:
rtescarch olhorlk. For ~aliple: [(0 hi 20 tcchllic',ll Cl * i UC Mnid ',lCCializVcd
I ) The olicll cxkccsi' \Itlc 

ilsniistaillf,", scom li ial \oliliCha
tld to na %o i Li, ll;ll a tC, 01 iainling inl 0 ull1iL" Of l ,Li i'tilllllrC I01iI 
Ill Ihail wilt, onec Coluld ', icc omi possible "ucnailio,', to juslily direct pal icip;ilioni of rccwal.'c rnl ill 

lhrouli \%hich (tile Couild he p-irC -1C&r ;ilqrCUlural Irilininu. Al [Ihc ,alle filliC, lill e 
ScCiliario 1 : 1i ~ a cc li.IIlcchnliialM11 iassislanls parlicipotion of feachli c ,cilc lch actli iscali he 

Scenuario 2: 100 ntininial scicntisis. 310icchnical assistalits oinre cit nell til\ rls i.Sccnii o 3. 150I nationlal wcie,nlisi, 15 technical asislalnis 2) F~xperience prolvo that lit diflicuhlics of 
SL'n]11riO 4!: 15) niatioinal ,cicnfiiss 30 techniiical assiilants Comnliicationl heiwecil ;igrliciillural reCi,,c lc and 

CxtCnsinii COild le ICesst.iCd 11ri0itht lie 
Stuae 6 )efitiii lie nissions assigeid to NARS conitribliions flgroup ii scientists: 

(i} Ito thie truining ofi t'Sttisiui stlt.f 

I'sanintiahinE. f slrattlgic (ijltiils (h) to the delining o anuial tclltsio progranms. 

Me) i the iiplceiitation of actioins collinion Io

All NA RS hiac as thicir iriiiiaryliisiiiin to ciitribte to 
 reschr'h and euxlsion. w\hich eotld inmVO]sc
tlhiumulliu o,,//I'(h1i(a/ ifillvljliolnii cmrrc,,plnldintg I ceating research supportI stations hor exlension 
tile iccds of Iccl hlohliicil intl mtirieihuirl the\ chlpinlcnt. illd recruiting byiresearch institutes of 

contmunicationi Specialists. 

I lowe'er. other lictions cat le assignied to a NARS: 
" Cnr-ibutingIi t/'h o i'iulli'lleni't of knowI'le(Jil,. It is 
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i 

II. )evheloping strtegic options - large vs small-sceI'xploitati i , 
colltrolled v,lIce sect .
 

)ecision itcds to lie tlakeil altthre levels:
 
D s on o II;IiooiIlilI)itIi nIl eI'forIs IheweI I vaIriolls Second iiI: IotaioIt iI'ed]Ir .( talIt pr't)jcl.be 
NA RS mission . undertaken (the tnimpc it h/i i.%jidlt,,d imto viipt /or the 

- Specificatio onlilcusof acti(Il tthe privilegcd o promoioon o/fap -,i I deIt /,!copinit):
 
lemnt NA RS I'ulion, other thun technological


rescarch. 
 increased plodiicl ki' iS ilic.isc oftiId per liltare,
[or examiple: 

,,loediuctill 

- C t',l ollo)!Ile ad\ i ncL''lltlllto : 


- inlcrease' ll' clitollN of plodtlction 
hllitt (t1I ll.dOuz costs,. 

•,indiiig
3 to 5",.tllsttlijf ill i[tllatjlo llilstlitiltes - iiird,(Ictioii ('1 IIes 1 5IstinAiitllh , k:,

dilliinc With tuiiMIM .ICill ue'sCrlCh il s~il illljllren.it lCuit -l lodu+ii 
- oi s'stiills. 
colls.'r;';llioll lld t ijehlit lihlt : - selection c tlili i C .tlleuii rim elii,et._ 

-ct.iiiinlic setting up a group ot 11)., 1esearel:iti.,thiotls [.+: ,o'ntiorl and :oiitiil. 
3 to .scicnlists ill the iiuololi;il itistitti..:
 

- ctiitiiluutio li _ il il C\teliisioii of its restlls:
r's I1iold /cIcJk R tI. 'hiiwaiilioaIh:
 
t rclitlit a icltsli o seI rclh st~ititl lo sioii',1i til 

'\l'lsioi iii ht .'tcRitis. ' lilticil,I iescarch (c'ith.red oil tle dc\cluphuie.nt of 
lHIii ,)I iiuluir plt)ttliit h t liStl \s SSlenl'l;iti" i+S CriCh- I)CCll", uiicit tlie slofn riuuigic prou-uiai (cl. iiihit 7). (cclitered oil the desltpinciit ofI lodtictioli systcllsl), 

- inultidisciplin;i-y re1,search \s mon discipliir

Stage 7 I)eveloping the strategic progral 
 research. 

Ilie stI itIic progrIIIII h gencral political Fourth lvel: l'Ywari/I'ingi Iltes Ito ,u'hto beunidertakc. 
Jecioits: lie idea is ittlcleiinc lie general liles of 
action \\hich \ ill Linu i'choice Of llllrVetlllioll - local adaptation Irescilrch v. o'geulratioll of new
 
dtiinains aldIt. 
rFesrch ;ip+priiclcs 'otr sell yeauis. teclinologics. 

A. Examintin ,istrategic s1' Optioi I ) aci NA RS asitprinimrr ohlitaitol Itiui1I 
aihihle tcihtiio-i % to te localproduicuitiosnt iii ; h'rjvrily + f/i;,% h' alionat0Ic( ,,itItog1 .s, ii.lichisa Conditioi to fltciladtption lhv 

d'clh/plopmWteIh,r'+ii-iuill of itu, iuIr
thur/m direct produclrs. All other acti. ilies should. subject
rwa'tch %h/Iod(wiliiiudl'. to evaliuat ion, lie couisidrctl its,residual. 

(u)Pirtlducti pripmilit.s: Threore., it is Iecessarv to stirt1,1 re.tlectiug on the 
- produclill to slisliittile iiiiportl \s prodtioi lor iliporlance of adaptive res arech, sslich 1ruliin-irily

sxpoll, 
 di'lt.'lldstwit factors:it) 
- list itliucijiti ss cit utiuneci;il ltrittlotlt. diveisitfotdti1t1v - the., gliltiur:l situittiiuns Iii the 

- iitil of 11'\\
iclitoll prducts (dikersiticittn (lt a I -glo.'Ctclgici.;ll lev'l):Mid sucio-eciolltnlial 
ofi:uriiullturi \s dre\cloptictit ot currelnt - the c\ilcllce o 'aviilhblc teclllologies'.
priducts) . Such a reltctiol should le suppirtcd by exact

(1)) Tlheat:c pliiiitics: knuoshedg.e of the stuious coiditions tf national 
,- tof1set+ .l'ii ii tuluuu;tl eslurce tanl priducli i and Ihe eSiu1tstOI :tgricullur;l i u'S,,rchl,it 

reprutilcihilitV t pMttluctist sN 0,.1s\S national level (recNulN ohtltined ill controlled
 
puoductikitv gruisth. 
 civiroitnic1it ltibsltlloics and espc1uriunental stations) 

- aluicilittiurA I.'cl;utHi/:tlit ss ulld
iullilltnii11Vcr111lt. at internationa; l Ic el (resuiltsobt liied illolhl 
- iiiiritioitii Ns:y ieiictdtlire. pirs ol hue 01i'ldrihppl-oClhiurg Ilei1tiliol1ual 

Ic) Re,ouial sriorill.,s: cotiitions).
 
- high-1it) 'ilitl
regions, \',11ririllal uegioins. 2)1 1 I i1iimb'rof cases. einssill u cisttih atdiit t uItl Ithere 
- citlti/atIitIt tlllseld laund \',I deseluiopntioi f ire nitoir iu uappiroplratluhnologies It satisfv 

territtrics ssi,. itng time.hit beun ilihillited a tlhe needs oliumportatt sectirs of nitional agl itlttire. 
(d) l'rioritics of target ir.tips: lhe importance aiid thle nattlrof*the resolrces
 

- riial prtducers \s lltht cullstll
rs, secured by NA RS for tlie g 'eraion otu' v 
I'i'hnloiie. will delie nldi tlecisitos conic uning tle 
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inctlrporatIion of :h NA act is tics in th frilnt of 
an intcrnational division of sciciific work. 'lli s 
includes wo milin modalities which arc lot luatuailv 

exclusive: 

(a) V'ertical CpellratiOln: () allan iilti 

levels ol rcul ,ins ililic : 

" ililcrllilliollll! It.',..lrch ccillllics \%.lich 


concnt ral e their .+'1lh ft olill It1lldifille~llil anld 

,t rtCiic Icc rc;IIc
 
" Ir'lls-iII i il I I ioilm I Cll I
l IlIcs gclc ltit! 

tcchli'ogo.ics, .ld tcd tol ,pci,iici lit ons in 

large Imlil r -' ui ol lot a Coliilll: 
hich i,,dilpl* NARS %% tLChIll I1ic',s to0,,pCCifiC 

Ilatitilll cni 

' ,,t'lills j 

tlcrc i hc ISI. 

1CillCi n'll i c l. 
tilcllulllt't' cscl" l tasks lid lionitic t 

ditills .IritegiLs 

itCong iitlcl it'lll h Ict,.'h , 
Niiiatll10N.1S Itotli II 

i tli ti esl rcll l IN C O;atic;ii., il i 

I I. ~lopi\n, Ca 

is
l;lli nll;llli 

(suich Va 

oitl l : l l 

lihu l, l 
is hflrated. 

( b i I lo r i~n l ll d 

llllclltt.eC tilj' 

trattIi',.C IOilll ;I rl''sa.chIlt \.I,Ir tht Ill 

tllit'ritt'ti
ilC1 iit'l. .tlt i ' dlcI Illliillt 

l )A\ ill hic' ) l 

1;1 llill ltit:. l IIV ,(iitics 
amillchIA t'ti ittllI 'llcl tilinias 

c o.' lt i ll t : c . %C r~ l N .\ R S \ it h 

llp~ocNt at pal

tis c I t lt.' iic 

I I \\C CI lilctthm (1 t e 

]'illa illistillli. lescaril ,rep s lu i, 
Ihis 1011ilil 11;t,>th1CgiCuil l\dIilili!C. Ihlill itpc'i mli l s :IN ,-\ t o CIl iIhl L i l-t -0l l1' h o 

luindailocuilliA i(l' npplicd it",walch \,kiihtul Ilm ilig 
I tl r e n iuntl c et.c , c n t i ndt 
ltlilptikec Ic.'elrh. 

It. (t lei l i i l t lun ,ter'ilnl 

a ki mldl, i l, ; l t p ri o ri ic s 

strate irart h pror am~l'll 

The. rc,utll ill*thli re'llccliton is fihle tc",ch lillcn llo ii 
Nlratcgic. programli %%hich cx'\plicils, Ihe.otli neiiclf tleskeid' 
rt-c-Ncurch illilc ti lin , ill anl oll of.,lol i ficiis includling7 
2. 3, (tlai ito +t1 degices,<, 

Sulchl i lpl ll.,~t llas, su'vu'r l tilNCsh 
- lit i\ tmtd,clea: Ilir.c ti~e,, to fihle lea'ders fli ICcalrch 
iilliilulc,+ to which the'\ C'aill.l t~ heun Ipilo++, ialiillinii 

i-iIlC'iliflltes C()iliilillo l,, C'Vr;lillll ll f 11C.' ic'ljI, 
colnlribulimitllfIh N AlRS i the. mlliinic it'n l nailion~al 
deve' lopmetil t li .t\ c: 

-it Ifacilitatecs distribtlion oll recaturc.h rt.,!+,llihililic.s 

among various NA RS instittes, and coordijatio n of 
their activities; 

- it considrably implroves the initiativc capacity. that is 
I le Iesngoiatligincapacityflllic NARS in its relaIionship 

withitiide. aa .llM'ic, il scictitic cilit.ritioli:
 
- finally. it collstiltucs ;lfrInllc of IICiclccltcc tie 
 use d 

ltor govelllniewl i11%¢ n111 dec, ois ', Iclatlcd to fileu 

NA,R S. 

ihtase.4 
I)i'llI ANIOIEN'' OF 'lRA'TlE( IES 

Stage 8 ),vloping NARS reorganizatiotn 

oicid to ,,aitisl ,itoriix icco llplish pi innci..lctisiticsand. 
if soe.qto defin i kno\%liilli, h agli lt.I 5 i tl ci a 

'lh0it d Cl t ll;lllls ithii ',is ( 1 Ill l lill tl t. 
tl cn i h,.. ti t l llCs ilti'lls ca, t llli s t' t+ 

I liMC ic I",,t i cillstliltiolllI( 

lvalli c, pilmi/t i atltlllt tl file t 


(3 l I tli a i i t.
oad ;ithllilli, sumli 
(,+ rsli y l 1lIct +,stit.llg ciIhuuii 

R ,L glt'+ i/ i l l a,N A.lRS l llt I .' 

~lli-t eisC i11cl ll Of N\t'iIIllC~t IDI 

lich cituld \ti1 ' 

It'li ltoCf inik I til 

ll c i 

uli..i l \ il h inl lim its 

CIa llI lss tuM110101100.algricuoltc s s lil lril still ilt'llllt tc :+1y tureo 
puu di : ll pitic,I c. hl, tA, a hcd 

laicc'. of oll illi/a it il NNlC iiS o ' r c",rc h lin eI c. s u l l c d i l l c o'l i c ]hI l i , sll l <, i l l fi c'i cl l ll \ c l l c i ; ll
 
;Ippllicilhililty to Il tI +ie lchl I le aich adt 
 ed~ctot 
i ndidi u al i l l i ai i l l l .+Bu t il i I , oI;l n m\l n l.i t lv th ait 
Ih+.c"c is IIto *p.lt.ctl sluinto hN lC a.lllstllcIill il and 

oli'ga illi lilnal lobleun, ill C\Cl vuIm, lici'llu • 
lk. '. 

IExpl) iclilcc sll+ms I+ \'iIiu, +Illli,-Ini It.'itI%i t\" he.Ihll 

COIIidCIClI'ill ii I.iNC'n C.OIlllc\I, Ail llil\iill ildX illllilgesh Ilit 
li,>ii nll~kn iles. 1f tis, poitlii of \ie.w is Colltccl, [iec ril!,ht 

iII~j)Iti~iC'i C.'li, lS, ill Ctlnsitluilg v;ii til, jIIlC'riIlli1\CN 
avi\'lable. it) il.'(rgini/c ;I NA M to stud t,u heir 
;j. i 'illlilgCSn iilltl (Ii1, itIL lIlti!C. a, ll )t oI n l fihe~ 

priorlities. c.f. ( cit.(l-e. W . Noionll. and++Philip 
(;. Pattie') Tlrim ty+,-setltinii ilcct.hauiisms for natliol 
ag4riC.ulliR+iNI h.\SlClis : rcen't.n c\tpcricnce anld future 
neel.ds'. ISNAIZ. April 198,7. 
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Ilst approprimel chioice for tle dt'siicd thJclive's. 
withini alsviiliti iicans Te p~roglressives'ci o ttlIlc 

dccjdc Cila~.,csslitiid tiiisdcrcditcc~uicullv 

StIage 9 Devei'lo ping resoureC itil iizailion 

strategies 


A. Globanl sI ratlt'1 is 

.14tiiii~(snt tiii Ijilgl stistiiea-uil viis 

'ItlttlttWillughli Idl lpjills 

Htc itill iii d ss s', l ltilttl R limiitilti c t',t' i tS t'ilirts 

it'tllliiilit'5IM l Itt11t-1LIL111(ItiaiiiiItt  ltat c.\lt:ll 


tIits. 1MI( TW C;I o sI M SIIp- llc 

liied: 1 CICt'itte (lilt'ti10111d s il hit'1).\cti CIIIII Ic;rl 
ss 11iiiciti (1 01stild lil s ll 6\Cllii.' > ll l'ciiuccss( CIlic 
C\iCittiiiIttcicL' hiti MOiidticiu-toIicinia iilcugi 

mitre sll ICv iiccd cli ttIICrlo L-llg I ilelistlau for 

11MIo~lCL-, 111Lsh 1C~lil IC11 16 110(hIimS 

Ipijllt'I. IllI isa hu'R i,isnll ilcl iltli~ ~CC;hC 

b sclrciml rlgaI S lcrilalc )11saf n 

Flic elij t;liN;1\ l t l w I di io i I 'M I1C s o 

inflaslrt'l Ilis reminl. (ecI ain N ARS atc ciidiiscd ss-ilII, 
iirail icii.s %%iiicl irill ui, v pailiaiIN usedhori wh'ich'I no 

Itiic ricsidIiliclsprcsht'fsitilccds. is 

cii i alitlt'i stumc ill t s tppi lit'lcs. %%ilI csi ill 
CcssiN c Iliiidiiltiict' cot" andt iiilidt:gclliciilcotsl for 

LIllclI r'SCOiICli poit tlltis. 

Irt.csecliicstrteies sti.paialj'tJccrcc. 

Ill " illijl ind the itfdnational 

Itlitiitt cf vliualitliof s)R il lie csl I fttN iiicmi 

*lilt'rllifscitlifyistd cr'liiiall NOt'scrh stl e,ijc 

cllllp'lcil'tnd'). lkacd 

ititelill'r. prli cwlin .. t ic s liesscilpic%i licici~ 


nismiiitcsF tat h i i sc ientitto oitc sei toiss: 
in) [illillelg\\ h e hitlcssittd coios cxnnpik ietlt 

'01lurcs fild0 ttdi'c inaCosc i i acllc 

a ulo sCricron etIlloicg gc dlli i col rcseiclicit 

aqiti onrds ttlhicrcIi preci c s areiiallshitl-lriii 

(lci 'Ihe cx i'lc (ohnutiiivlal ttuclitlpromotionr 

5OT I CI1 111;I CC0 -d lili l S)\\Ii~ W l il~I t 
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could exaggeratedly ovrcloiad tie aidmnistrative Strcngths and v.%'ca ncsscs oflth NA RS i lh ci rrcun 
managenment of rcscarch institutes. Situitiol, of -olst r lints impeding its dcvcoptnctnt (at 

tle level of financial. htitltl, physical rcSotlrccs), of flhe 
4t,oJ)'fillt lwes capacity of varitolus comp lclnt istilllts toi make lihf 

It is tb'ious lhlt tl.irtil tntn c..,i,, tloilcttd , (trllciic 

institutcs arc ntainlv dcsflitdc to carts' ill lscarclh 


it research ncqtircd institttional chngi esat (ti;lgllosiS). 
ThecOtIl);lIihili\' offdCtlfCd OhjCctivc, M1,h thie NARS 

programs. Ncverthtclcs,. jt,,ias Fmil . Jvilcr correctly capacitis lot thci implemcentation. rliid, a realistic 
otes 1,). Othcr typ s of ;Ictisitics (uloLalliiz ttiollll shorl-tcrit pctlspt tic til il ti',s ottfue tintiiction
 

ajctiiics') \%hicI CpIitllt 10 *1ttl-tll LCte" ttjcctj~iC. hemlts\ccii:
 
shouldI also, h taikn cl oIunlit: - hiibil hh,.ti whichIlue N\RS sct. ;ti tt tolcarr 

,o 1i tilli It %11o il new t to ,tilt tIp ill a sinif icallt \\'a\'. 
- '()1W]7o1' 1ilVi illitit(i'.\ '. I let C.l ii tic aire r11I C toall10 and for the ittplllicil ttlitl o fl \%iich ttcccssatv


tile [tcell lot._'etllci
r intilttes to pllm c at ally tittle clitOllt.cs secm to he aiftihalalc:
 
Ileir tisetilltit s , andt l th iilplact: t\ ice pertrl tt;itt - ituolldi iool lhOi, . . h
l tt iuh tie it) pteulliatlltt is 
antud sthtrl-he11 jliteivcnlio, cnsill tspIt, ih)ttill ItIjeCt t t cOmlitittt:til dCCitits tir hitfliasS i I eicetls. The crctlihilh,, ofl flhe 1rililtilhil \%ilh flhe_ takenl It\ one' oft another athoithy Nmcnuimlm, 

,1i\tl IllIltCIIt. 'lId il IOtIct p lll|r1ls, is Ctitee nI let CI-c . dolltirs.): 

- i la on.,Ot tiChO C1al I.'ll I. pr(IiCt I it IhCtlIIY 
'Ilt'.hlitiolt OCUA'iA1't'. I C ;iC ltCMlhitlI I') that thia. tis NA R+'Swul fit)t ,e ab toilstait tteitl up in t 
tlllptI'leltllitloll ill ilittlli oll i tuiiutil.tlluett ,igliii lli waI. till al ICtt-tcrttt i;sis.c ither biccaltst 

(aldmlli tl till 1;llid ol llli/ait ) t idted ulpon [lh (Ile\ ;tirt ,tIt . s ru lol it ' tilt ccttlil d 'ititl
 
Cost o f V hic h c ltmoti e suppo lt .hteli p i Ltilditi ;ieIiN tlic
alt:il tlti5 S%%illuitt iIMhapra CI licillih lit . 

01+' I)C.' iItlIS. IICC._,+., ;(I I _,Otll'C'CS \\ill CC+..I;Iilll\v 11011 he.. 

- ~~ / ~+'ll ~ ~'l<'%.rh acl'llvlif-C.'IThis' is l/r' -i ip+h] imlva u. 
C0lU,_lIICI d \ith ill ilICC+.llli\.,C M1U.';l ,tl. . inIChnd(ilg . Clll.' 111 1O Ait1hh;NI,flhe ;id\';l111itC (11pL'ICiing
 
iill ,+iil as l"'.. l hii pos"oSt11J tlivae\ ,I111 lie
Ing tillpf mo11 ' : hlpmtcnt of (lie NA. R S ill ;I l,.;IliSliC 11-l' 11lllIIWtil;nld. 

priducl i! \ h'siltst' , grints. It i ( 1)111ill inCI ,I flte_'*\\ liittlc t)tleo01ItS'. lue 
Solution of, \kvhich i, , it' condltitfo hmhJlmplellicll;t~fitn 

lhase 5 of'thte projetcted itj'cis ('Table I. Aneicx).
O)PER'ATIONALIZATION It is coinvclicntII I ial 'coinditit)IltItid . aIccIliWtctit.s 

seperatilei., nitels:
 

Stage I0 Nfeasiring Ihe importance of
 
pro.jected ctatnges 
 - In hfirst placc. dceidinL! actions toihe takcl totStlive 

'ailing prthict.in 'soll illa possileh 
NlictsitIrtIle cihillu, hfI tade testlls ft'ri1t II s t 

Cl n) el\ Ile l lll ltSittll',l+ ll -Ihl (lie seco'nd plac.'r dec+iding om ,'i '

+ 
ill \\ic fi le
pa i So~n h,+ cnlh, anld (lie h,_
 

tesircid sitttion. It sthttl ic t.\ptssctt, i mi,,t c;tss, .crlti" ctions wsill he Oii
t.j11tdtiLt Nl,-\RS s\cl ;ts
 
ill tttlIts tf ilc'itic tir ottftttUtst.te illtpoit;lncc ill [lhe \i,' iitsl iIStitutes ha iug. rcspoll ib lili s itt
I 
iil'liu!,it t tc;iI 0 thilt cs tnlii iillcrs itt th ci'ry.iIg thtttl file plI. SiIultt;ncu sitIly.shoirit-teril
 
strltgic phn. 
 oibjcctive.s shtuld hc ctmpared with tlie ticatis nceutde 

to ittain them, inl order toestahlish 'opeatitnal pltns':Stfage I I I)e'eloping a sItorl It rnl actioln plan lima te.ril investm ntplait.perstonntcl pla. antd 

Iticaction phlit itai h places the N.\RS in the 
pirtl cl fc'lllilt ell it t plhn ing: tie e .' cted 
rcsillts a t dlluticd itlI ttttl-cttlis icil 5 i tand are 
ftorcsecthlc'. Iltc ttlen iit n to he consids crt. tirtlhit 
action pla slioulhd ciuttrrCsld t p!e ihuh otf rcfiatic (4) Ct. F-nil 0. Javier: *At intc gt'ated ippriocih tli 
stla ilitv inltile .NARS cmvirinnlitt priority Stiing it Icsitt'cc allocation ill 
Onice gcncri anditlhu-tertn h icclkcs have hecut atgrictlltural rcscarch'. ISNA R. Papcr presented at 
dcfitled. what il/' psi/ii/'ist otr/the ataining lh,.i' tle Rockeclcller Foutdation C,oitt erc lce in 
objecti''t'. onl a.hort-t bitw? .Allocating Rcstiurccs ior )c\ cloping Count ry 

Agriculture Rcsealch'. IBlh gio, fItly, 6l July
The starling point should tic anl evauttiim ot [he 1987. 
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illailcillg pilan. Decijsions takeni shol li e comipat ible! MI "xccssive tenidenicy towards rationaI1lizionj1J of,
wili strategic choices colicernitlii tilt tttohilizIaIiil oh1 Choices whereas itis known that attitudes 
Iie resoiurce.S. cltui racteri/cd by adosc ol'ittipto isation. risk-taking 

alt(Ijatil1iiiig huhIflI - 1.1 AI'I'AIONS OF S'FRATE(; W 
ioctiili mie tlictcrs oh excellente tlran

organization:PLAN NI NG 
.inaliis . tlie risk (tof 'esniimini , ,dile iniporune of' 

Strateujlc pIailiiiw, asa intliiuiher of limiitationis 5Mli. if [lie plaiinig 11iiictlioi is comlpaiicd ti oihl
 
Illt CIe;1ihv " iM11i1i1
Nrl~CCialCdi COilt its 11Cstliiiss: limilau.ct'ii lSltCts. %% :1itii10h tile]rCiore ilCgiCeItd. 

- di0 t\t~sie lICiRieiiC V iMclduS 1*0lil;ii/;lti~lI Io~killils 
illicalicrili/alit'o 1)1f illiiti piiccitiiis ;iid All A\ Plod Stl-;iti.~i' 1)1:111dotCS 1it01 ,VlLUwari(iCe1 t) tile

IC, ilihl)JII-iiiiit of th plan hichLlli %%ii. tai llochk caipakit v ill all oiC~aili/htiiuii to t5'hhte andultansforil 
the CAlfIMcit t liit6 ii iii v NARS itself'. 

ANNEX 

Tabie I - P)NS/B/ILI/IT I.OR SIOR -I11.01 FAI'IIIIJ i7ON (OF1LONG- TERM! O11JECI V'FS 
I.(N(;-iIRAI. ?%I 1.1-,( 'Il /fII'OSS BI1.I1 TVFOR S/lORlT-I7F 1 / I P/.IEA1 'L. 1/ONA 

A 1lINS 

til Il~IdttItea1.'00olINationi1csvic ,,11 

a1) Going hui hi) to (I00na~tiontal+ 

assist a ts 

-


TliriiiiiiV: silfitlsisioni if* +. 
tijits hiy scienikts 

rtpmstationls 

;0 I )CsClhopiuig~tan ilurigaled rice + 

[ih)teclpiiu tesear-ch tll +I 
'.5'.tillso ighiliiauilt 

5. I'0(~ihO1 'AR 

;1)Pleel~ngro / i 

hi( elihlitsiigcl aihllollultus +.
 
inisitift itti foodi~cit)1
 

0. Ailobjljcutionll r)XhIOt' 
a) hItactivate onec research + 

stations lor Iissiiick 
hi) Introduciing jprouctiity 

hon ulses 
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STRATEGIC EVOLUTION OF PLANNING
 
AT THE NATIONAL INSTITUTE OF AGRICULTURAL RESEARCH
 

IN NIGER
 

Idrissa Souniana
 
Director General
 

INRAN 
Niger 

Transt'ted.romlit' oriintl I'hretnch 

IISTORICAL ACCOUNT OF 
A(;RICULTURAL RESEARCH IN NI(;EIR 

to promote the idea of,having anational institution for 
igricultural research. 

Niger is a Iaitlocked coutntry in fihe Sahel /otn. h is We iow ime si\ agricultural rescarch centers: 
abouit 1.267.0(0 sq. kll ill ;LICa lntl Shtlidd inl to /oolechnics: vtcrinary: forestry: It ral cononIiCs; 
legions. 'vI-tIiirds of tile terilorV is ill tfie saheiian 
,ileit. ("lin iatthgic;.'. l ilt.' t-t hrisaiiltliai is Imstouil anid 
itresouth slcli:ii is igriciiliir:ii. The 3MXIunti 

ecology: o.iti the colputer ;nid statislical center, Ir 
statistical :ayiivsis illit i(fr iig up ofipro ocols. The 
alu ioilid institite iis itssistailis milinly in the west, with 

preit'ipitiin elieciiits ite aglictitura aLr:i. which 
itst' l I SiO *l546'i , otl"ilt.' totlllll . Ill this part. il 

;Ilarge center in the nIlitilt of tite Ctontry. This means 
t lt ltre is I t;I lc leration of cclit'is ill lire western 

rainiifall ' aries bctwceei 3)0 and 0l01111i11i reoyl. and pill o the Country. \t present, tif cicis are divided 
thi,, inchntcs a srii;ill art'; utartSdiilt \with 1)1111Mni. There inlt) ticf;l Illts. Mitlhere lt. itlitc a inIbr of 
,ie abioiti 31 iilliron hI 
Ilillitml 110M lich Coti([l 

of useltl or cultivated I;laitn,51) 
he uI'ld. 3 Millitll h;l tllldCr rlili-

statiois with labIoiratiries 
alctmiitcs. 

indltVillus operational 

fetl c li aio , anditl 3 millil lii untter irrigaition. 

Rainkll ariCs \silclv liill ()l' Mi oIIi ;IIIth'i. Silit'¢ 
1975. ilice hiis becn airainiall iiiCiOii )priuud, ilntilsO 
fa[r [his NtaI. MlithCrC il tile Ctclllr'V hil, tic antal 
tl'litge IbCCii utcllit\cd. Since f9u58, te nlaiil problem 

Ill spite ofl fiuancial ill\ etIliculls ill research, tile results 
\%ere [lot upi to expctations. So tile Niger goverivlmeit 

asked ISNAR to stud' tlie syscm. itl atvise l 
strengtheining it. This sitly hias goine through variotus 
stages which are ticscibcd below\. 

iis ieeill th'otllt. :idiii thiii's do Itli Steill I() it 
il ,iling. I lie first stage was tile defillitioll or drawinglip of a 

lIclimin crop is iiillct. grutSi o0\ cir ill iealof3 million 
hau. Prodlictio \i 'rics :itcording I tihe rainfall. The 

itmtlate for research, wili tevelopiient priorities 
defined by the gl\'Crtnliclt and using the projected 
resOllrcC :illocations fir igricultural research. This 

secoitt Clo is citfi. iPl'i ctti n also vilies in relation 
tof I iifiall. Ilie third Crop is slrehiiuti. I Iler too 

requtiretl the settigtip )f la tiional prograni att 
tielining priorities, taking into account the present 

protucitnI liuctutles aind is dtpedltlel oil rainfall. situation of our naliutal ilgiiciltural research system. 
Thtis haditoi be developed as a program of agricultural 

NATIONAL INSTITUTE' OF 
AGRICULTURAL REISEARCI! 

research per regioit anid iicliudtc 
contributiois Inrom foreign aid. 

; i assessmtent of ile 

li 1975. (ie National Institulte of Agricultural Research 
When determining flie basic principles of the plan. the 
mission and scope of research must be tecided. This 

was set ip. taking iu\er French instituitions such its (lCMiS ti4 []ust dccitlC where te is hcadtled, what ttln 
IRAB. INVT, IRA('1 10. to try intld control lie 
agricultural research system. Tlie prcvious institutions 

wailts 1itlo. how ilItcrv'itiOn is li[iitCtl, how to abide by 
national strategy. giving piority tfo applied research and, 

were ctiniletely initlependen. Some coortlinltion lastly, defining research priorities otn tihe basis olfsocio
prtlems were met. andiil it was quilt tuseftil for politicians 
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ecofnolni interests and prtliciui(in pollentla aind onitIIle 
basis ol considerati(Ins peC.'ulial to each sector which 
a'fecl rcsearch prOdiuliVi'y ill thll seCtOl'. 

RE INFORCEI ENT 

Re.'se.ar-ch is Ilit(lile\cltli\ C Ip-eSer\ C01 I'CsirChi 

instittlics. i+t+"alls
its risiltts m1ust hieapplied inlthe liel l. 
TiO )rOs' the \AIt' ofl(lit' gricuhiiia5l snio tssteIll. 


t tII ,-ll t l 0 hei iti' t ;i1ilCt +,hI;d d.iSiCu.h uc'li' se'xpert temllm.
\_,hud Ito ;itl1rall inlformatlion possihC 

il aIS,\icult 'iuii.o hlal thi,mloi lttitou.h ld to Cll\iC 

i;titi th.illt.t inst';cllt'pit i tinits.ithul , . li t ' d¢,uiC\ nCIO .lII'ClIIIl Nit+,,(,l' .Ii dI,t' 1kIat)%\Ol'kIIICu 

wliol' t o Ititi\CIllliiii l ; ,iinCu l t 1 heust st,,, 

sitlitidinl iM111)the.'h Th ;t~II)ich\\ :,
loll dr';+\ 
 I ;Is 

;t f r ,t t riait') j l\tt ' a t i t[ 

'le ISN;.s h;l d disCl l;lk l IliallL'IICl;l ioll. 

tCCI.'h
iCul NI tl'W iL'I1(ItIM IIHICIt ,. i \ sIt dIltkil 

ttu st'ptllnl\ ltits iIi t i Cs ii illt i
eto eli tt tt'isCii 
,itllidli tlil. "tii ttukine tiit',i \siclit' . t'tilli t Illtill 

u'tllti),, ili utitl;I"r 'tIul'. U l ritt i i .liI'.
etitc' 
hIMC .h ltiltilih ili tIMll t1 pili
,.;tI i(c.I .'tiill 


(112 CIOJXlil'dlL'll\W 1i% 10 CM-Mi)X1 l..Wt[ 

,ill lir"l hh s Il~holmlNi 'Lcl fl 'ne (11tilei
.It
ets-t 
thrtcIItl h i+h~ 
"tm. NI-C;e+II~ to\\andl' e to ' [uh t t 
th lii 'i ltl ih',( tilts antit l to to i tlnit' t, tl'e t't 

dus'rI I-iiill rtul ' ... tIhle isltl tt )1.II ,I),lit lii, 
iilll i intf 'i). 'I. l(r o ltl ir1 1t srd s;Iili ll\' 

sk otlm ;ill, ,i\,+ ca,n kee'p co.t rolell[ie1iie'r
",\I m oLllt~ ,,.ul kx 

("!!.,\ N(; !':
niuuii ~~~~fimicn stirlul-It is ttiiII)C 
CHANGES 

r'Ihell \\c. planned Chlli t'ninillI llllibeLlofI¢L'lltelS,ma~ljolr 

aind illillor:
tile Mairidi Centelr. MvIMI \\cAi ldydflake\,ito 

nc0\ u'CntICrillA -Id+'nt.;111 ;1iIle%\ CC.'lIt TI a .l
lVr 
 I ill i 

%611h sp,.citlklillioll"., Cccitt+_+ tile


++
plus +,reuill such ;is. ill 

Su;ldanl A rllotiol
;al':.;l. e
; Itt 1ll iho" is iligall l, WVL 
h~iI.l'tul"CenIters \601fna;tional~l eraV c.'IE'l ,tnot'(Cm ue 

Su111 )( 11 lI " . I1 \\ C'CM11lCC.' ,,I lIlC fil e+%'Ai..11 Ch+,,elv , ( i el' 

Illfill is oill c[ip .,\%.focus laill-ilet kcLr\itlh little \\'t+I'k
 
huinig don)ll must
l i f i,ated Clops,. I i\ C IoL'kand S stf, 

Ie Coll,i(ICIC .'I"lh ilill)d
AlSOi I)hiul ill WIM I ngtl 


disi'.clpianci ,,Iti;ichicxc a£ct+'a il hatrim I\;mid 

equilihriunl ill [Ihl11:1ilnlAl,,\sl+'n.
 

"I'lle: princ:ilpa l.ll hash1u''l lleLJics lbe tter"Imlincc.lum entiv 

d.liillitln 01 rW+sOlUrVC.Ill[hledi+,trihIuiOI per Setottr
 
o+f1985'L-6, \%'Itry Io a1pp Ititmn111allpeI(\L ilna coliccrL ntI 

InI:ni1r Withill oti'illintLiti. [he ieakthowin per sector 
is also Illt'ehitiloguIet ts. A1 tlle,id lie 1h:1,p lwe
 
have cenlters in Niliie. ('olo. Rlawi. and Zintiirl.
 
zindtllireL had l ly',,Nresc. ,+.:hteul,tilltliiespl't.anudhilldl\' 


although \ ha've iIat' statioil inlNiaimi . wveu ied to 
distribuite ii1iliiph \\ti,and \\ilkttl i,o out Ii rlt t';ikdoiof 
rsc lcrcliers p,.SCtC Md Iiitr- pi /0it+. I":r tli tll iritiOIIs 
secitus. \\e tiulied -tC ItrirLt.'eisI ill tile distributionl. 
[0r citl i lst,' stt'btis . \%iL' IliCd hoiitli ritCtile 

Qil t+L',I lOt+';tt s tOi it'riI.h' ll[hl( hi i 'tiitiillei onItopriorthies. 

ASSEI SMti.I(oNTIi 

tiid ill' 

IC'It ;iIa .ttsIllri' , iuui S t n .This is CiTiSidei-tl'i
 

Ilt I' x'ci. \ci\%l'.h Il (tiiiii l c astpr 
rch 


h tI . it)It l'i !, t ItI ii( S 
Mid,,ciiiisii, 

l l o l u Il r lls lstilnii lls l 
\it.,hadi it id ossi tili s.takin inlte
 

oumf t lpit (or initroislh6t,. llitis
;lTOUll il ltiit tt' '0 lllt
 
riiitlt;'nti oii.C titi tl 'ciltit'I s01t t10t ii sitl
 

stlut~e .
 ic\'is tc l.I h ittt v e. l l i ' havelt'
 
CsiI'J ir 'It 
tir tti litm l I i iiiS,n ltuisiis te i t\ C 

' 
lt.iainu sttlimcds .+ Iim lt-iliitiu,. tl t'llilli' . ndlls 

ttt;icilitisItt thill C istlIIi ill the us tl'tli tuntl\ ' t l

e c syrh 'liitm lll.._I+)'V 'I
 

' ii0t u'',ttIItr1l in i iUt'l ti It' utitrt '( 'ie Ielt t
 
To,'\ l-vh+'+ ie p anlf.'au IHll
\\c beieve Rttthail Iim~l 

ctndsitions me llsein . 

[l nationl a gric'ulturall
li'll.h Systeml I11I he aleto Coorlldina;te.alnd f'inlanlceLits 1c l'!ll'¢h.A I,., illllIl"ISl'
 

~~upc.'tJrs scs,licill
prol't Irpl'gillillill ald ililldi
Otitu Yeastis.isitttt 
Shltld II it-rO tihLle II.1 'idC inI )\t.L,ii)ItOl111C 

\\~klCon~diltons o+1I''Ne'aldcLI's
illd vii\e_theill stalll
 
staItutes'. 
 l dowhich th,\i t llt\t.'lhil\L.TIhere (it,li. is t eL
 
.',.rI escalch Mxill [Ui\ersit)'. M\ idh i-vCL
[lhe 

in[]tilli
l . \Wr+'.\tul like lttl ei+NalltiilllInstitute+for
 
Ayriculturil ReC a¢LIchandl ltorfil + U liwisit., M.'ich ilic 
tile.
(\otImain Iesc"all'Ch tlitlll,.,
il.ls It)atchievet 
C ildillaitioill oflIlhtirati ili,.,anld thus%C-ontrlibute,to)
 

thi,d e v eL p ,.. h +lment lf t . 

T+he Institute deIpenlds oil fletht lln \'ofl,gIricult ure+_ 

itd 01 1Iligh,..'r till,p~ammin 'g theiuisFlIucilitn. Nc.\t ito 

Ilc'lliili'iJCll till:l+.
SI lPItL111 I+1c so+fill. \\t+h1;1\'". 'aItrs, 


onrllyx
one dirt_'lugent+l ll\ ilhtmnla, vu~x,li lawe'",,\ 


Wi'llll
;I'sCiu'llili{_illkv d ,lu ydir'Co clal'~ l, totOliCIlllLd 


(1111';lIT'\ l+, U ')'',,a ill]scielllil'iLaiviiies.
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ADMINISTRAI IVE NIANAGEANIENT 

Another impollant ploNcill [ill tile limpagelliefil of tile 
illstililliOll is [Ile ;IdIllillislid(k CMld fillililCiill iISI)L'cl. WC 

(1111IICCL I I I I; I I I ill_'C I'S\\ 110 [Md C1' 1:111 CItCC LISOl'I'eSCiII'CI I 
;111(1call C Iahlkhall ildI It i It iS(1;11i\c coordillil Iill[) s\ Stem: 
(Ile dc-pim dilcclol 'L!CIIC Iill %,IIIdCill \\it ItCOOldill"MiOll 
0! 1Ile CiC H I i I iC1)[11glall I. 

Tlic le,6olml ccilicis \%ill lhl ('CCIIICI'diICC1OlS ICI)OHilli, 
dilccd [A)IlIC LlilCCIOI' 'cliclilL liccilllw llICN \\ill lul\c 
tocooldillatc \illioliS plot![;Illl in IllcirslatiOll'. these 
CClItCrs \\ill OCC(l (OllioC CLAClilliCS"CHL-Ml Milk AW ill 
diICCI COIII;IC1 N%ilh the ildliIIIIIIllilh\ C 111111lit"'Cl'. 

1, 1 N KA G FS 

ICLIIiOIIShCI%\CCIIICSCAl'ClI 
atilde\IL-11"1011. A unit that %%illest;iblish it link hemccii 
IcScillcll and c\tCliioll i, llccdcd. A Second unit iN;l 

k0IIIIIIIIHICAtioll Lillit , 1111"
ll,!S hCC1I IIIk'IIIi0IICd O1I\;IIi0uN 

OCCXIioll . 1 ficic mil"! h,. collillimilk-illit ill L al 

intl odlicim-, Ill,: i1i'l ow c. 111A lm_it I'li'm n. 't(h plint, it to 

[Ile UM ilollIlIC111 . 11.1 HW' 11lkCj)!Cd. IhL lidl)ilih of 

ICSC;IIClI lilldlIC1111". ;tj);tJ( 110111 1)(flitiCAl 11VA,111116 .
 
dCl)CII(k Oll HIC k1liCiL-110 ill 111C IIINlittilioll to OkC tile 

plohlellis I( C011110111N. 11 [lit' IIIS61111W I_'IC1 C\ idCIICC 01 

it,, I'lilit C\t. lkollc \\ill lgicc that loscillch 11111"I he 

callicil (it](. 

The thild mill is it llaillilIL! unil, lilt [Ile tmilling,of 

ICSC;IldlCl Alld tCClIIIi('i;tIIS. 

'I Ile political OIL!alli/atioll (It\ ides (Ile C()Illltl\ into "C\L:ll 

LICIMIMICIIIS 01 ICL!iOIIS. 'I hC ,C ill(: iILlIII1IIi1Ir;tII\C unils. 

Mlich lloill All d(IIIIIIIMI ;Ili\ c. point of \ ii-\L \ ill liil\C 

I!ICiit alltollolm ill the (ICtillilioll 01 thCiI dC\Clol)IIICiI1 

J)IOCCSS. I I IM I IS 10 ',it V.' tile Ildli'llUll & CIOJIIIICIIII 

\\ Ill he [Ile suln total ;illd illicVlatioll of ICL!i( nill 

dc cloplllcnl J)H1121ilIlls. 1 01 IL",C;IIL:ll Ili be k0oldillmud, 

L!cN 
lC\cl. I11CSC ,611 t_.;1111cl 

\ L:hil C IMIN idCd Imkii , \%lilt icScmch af file ic 'Jonal 
;tic timIS Mlich [Ile lesci'l-ClIcrs 

of file rci_,iolI;Il cclitcJS and file people ICSpolISiblC l'ol. 
(CCIMICA (1cimillilents of [Ile pallicilmlillu, 1111111strics. 
illid [Ile ICpICWIIIJlIC Of tile COOj)CMMCS. ill ORICI ill 
LklillC FCSC;Ildl 11CU(k ;11file ICI--iollill lC\L+ TlIcW 
rcw;llcll need, kill bc cclillilli/c(l h\ tile cooldillatol of* 
tile WsCilldl lillil ilild \%ill he Cll( It) Ill,: IllilliSM . ill ORICI' 
to hc examillud and collipilled %kilh(Ile ;ls"c""llicill 
Cilli.iCd ()ill ill file IllillklCiiill IOLA. No 111;11it Ill.,, ill. 
relircsClitil1kcs of [Ile millisilles must Set ill) it national 
proglitill collunil(ce lot Ilic npres,,ioll of national 
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research needs. It isplanned that file director of tile 
institute will pl-cside over this national Comillittee. and 
will p1mide its sccl, laliill. Bw \\C aie lrying to Ile 
ICalislic ahoul Ihis. 

SU IENTI F1 C CO UNC I L 

Considering that %\Cdo liol hioc Illhcielll high-level
pjolc or illid ICc;lIcllcIs. \kC set upil ScienlilicCoullcil 
lot IlIC iliSlittl[C. ItISAtillit Mlit.11 ;ItkiWS the DilMol 

PCIICI 11kill 1110glilill, to mAc ,tile flial file aic 
lolmillilicd plopelk, 'Illd ()I'll file\ are Carried out 
'idttill'itcl) iiS\%c1l. I Pillelsall Ille 
J)CO!) I C ICLV i2llill'd it( I I IC it II J\ L 1 11 1CVC1. M ILI illSO 

otll idc coll'4111,1111 1 10 IlIC Sl)CCiliC fields 

Heeded MOM 1)[0---laill'. Aho\C0IiII,\\elIioC;I 
ll lilt (Iof I)itCLIMS: Ihe I'l Cldellt II(M iSIhe DCAD Ol't Ile 
IlilkCl Vdilk.11 MICIC11111L."Otil dCSiIC to 
ach ic CS\Ile;,-.-\ \,.till [Ile link :1 6, 'Ac hil c then it 
Ili,-,IIL.l COMIL'il of A !IlClllhllill Rcw.llch. I Ile I liglici 
CoUllcil \Nill lllllliqlic . tich ;is tile 
NlilliSlr\ o f A INiLI111111C. the Nlillk tl lilt A llilll;ll 
RcSollict.'s mid I'l 11C,41 ;111(11CpI cSclIIMi%Cs of, the 
lit title %IIIIISICI - Fol lilt' i. Mllkll Ili IWC1IiCiCIII , it 11111st 
Ile il)lc it) t "lO. All HIC \oik of tile Natimml 
'ouncil fill Plor::1111, :'Ild l1w scicim lic ( 'oullcil. 

1111MIC11 01 Modified b.\ (Ile Boill d Intist he(11 1 )icclols, 

b 111C t 11)I)CI ( (IMICil of RUSCill'L 11. \%lit) Will 

Illllllit it to the im cillilicill m ill fit(, 'oullcil (if 

Ministers. 
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INTR D()i)UCTION 

\'icti:mli hjs l ndarea of132).h5t 1 kiii. ol",hich00m. 6I 
is Ct(it i l'(itl. isftllest. and IiTi is lirei.35%, . pal 
( nogriiicill, Ihcie ire illicdistinct irc:is: tie pliil s. 
cX~t lldij ll tItitl l lclh(121I tfilt _tllll v , Jii tilt 
Red Ri',ridolta in tile n0Ill diid tileW"koi u ,iCr
itleltil 
ill tlieNollth ;iS tih ",tM Ot'r;lllllit 01 tilt' enlilI'; the 

hi.lee itl.,iili Ill li i illlrc j ii lill intlh lol I 

pi s Illh t llll;rli'i11 (111 t t Ihitil t
1 : an .lie 

1C55iltl tl.hi l 1 ii..lIl.lllih%% I"MCi li000 11111 i nililli0iii .h til tlOMM \ k tlikk'd JiIIio IhITC tiies,.11i-W i ;111(1 c 

Vitnmlit ,,ti
ilthe IIOpic:, IjoliNk"Nto 23"N. 'Ihere.aire 
m\o dillcl~ l ,camm"tll. fromlli.)th Ilo il: \%inlet 

,
Niis.eiibei hi Apii, with liticliliclk o\ llcrilllire 
1"("llavl c) iid lim ir!illii; iiiti sltllliliici.fO111 


M ii\' \\lilt hi~lh ICnll)Cr, iirIC,IL-jic'
to ( )ch el ~. IIcil 

loods llltIVI0 n1',IllIhi ttllle le. I l it lelkttt
 

ti)l'ciliail1'ithl'llhp'.(lil 2etl"(1 c l * ;iiid1 2S"(
File hunilidili~ i viHi.Ihtllllot~lIlllc inll lNil \c'ar I pilsof 

tilt cilill iiu\. 

ilie pIOi ilI(ll Ot tel il 1illlion is tit dlti :lild: sit2 
Ct'tliillv ilct\ctl lioh ll1l0south. lolulitionlIcilisilt 

K. il il itairics rihlI. I el ii\ illaoptilcil iiliIltcl 
hollisIto ml dcrillclk poiliilm , i{!ons,
tihle d co;iNI:tl 

N' Ill\ 70' ., tilt itCli\ t 1(plilatlioll illk-lgiee Ltlin 
;i.iiculir hic hiwi ll< lonb, o1( II'I.%\ ltli The illCllli 
popliiilll ur(tttil h ltc,is .2.2 to '.T . 

CROP IPROI)U(1iON 

The i griculurtil s\stili includt-s crops. i\'CstIick. iitl 
Iishmc s.\\ith rice., mlllize, lOltocs, sUpl-clt.int.S\\Ct.,~ 


poltltoe,, vletibles, aind n1iitls irlc'iirl 

ilt orlilll. Thei bisic fe;itirie of ilgictllille. o es\c'cr.is 
rice mno 'ultlltilt. with I\o alill il ciI; i l Ille n rtlald 

IWO Oll hrCt_(crpS il the Mekong; River deCiLt. RcCCIIII.
 
there )ii, hcn ii Ciinephaisis 'lIt di\ Clsifiitioi. 
 iaid the
 
1j areal has gradtiilx ltdeclined from qO', to 0',,.
ric.e 


llc llho0inp1t) il IIcelailililit is ligh - from ll hrcc to
 
ourtll"CSi l', hlttrlle c\cll fi'C'ill so ile areais.
i).r nllld+ 

R,ic,,icl,,coparel % v o1 oilierIrihl with tlos 

cOMli , in Soilti :111(l e .\si;1. %Niterel the\' i)plY
SoniI (ist 

mtch highvir chel i llicd ccl imlint ilt .A\vcril1C
 
vi l ti ;it i iti 1 rl ill
artiellcl ci aiid achlll. 

Nit ,) Cll) i ieI eill i lo cxccieidiit
illias h iiI/ha t'cyi r l IlIo Ill I\o rice ClOpS. 'IhhIfighurI 

' I)rnd IilVilI\ to Ithe MileIis (](it CiVI '~iI101 siti lib C'h401h
yi alhie l ic s . bttelcrrii lln, idtuse Olf01lliallic
/ nr ;II 


wastes , ii/olllit,leri'ti/zcl
itild ;Is\e'll ;vi.tot cultilriil 

practices hlsed oil ll-iniieisixc fmaillihi. ('tlilive 
li/illillsak facilitilte 


(Cchni¢ il111loiolt lJ{ to! ipzodutl.ioll.
 

sol:iil (oliil7 11 Ihequick lril tirol ~ 

.\piii r tI 

popuatll ion igro lllh ilt( 

A. ril todhclition I m iil1 kccp pace milh tile 

itllLC t¢llAlln i)tOllitC (11" llillittll 

tilt hill t\. tl,coulllrv to ploducc 101(t1)( I mt e lefood 
ci Veir. This is tilt ci;Lhlin k hich :i liic iielit-' 

scielntst ill \ietiiimt h I;i'to ace.
 

l)tIspite i sltit.v lnli ice irl ioll.ilttre tt ollld tide i,,
ilimilllutrilioil, ill- illiaih,

thlC'Imll O1t\ hiclilliliigclr\\ cliaiilct
 

Ill rice ;is illlost li solte soue i oll illIrit lin. 
sequlletlly. cilthisi, i ilow beingl ettln Il lllt i gn


iihrdivcrsilici tioll IOlIt-i ji)i (I0ttit t iugh piroidti itt.n 

NSo \ hci)U g Oil Ii iltilts ,p u lse s. pl ltajtoes . Ill ilit.Ve'claibl"', Iiuis, lishc.ric
.aind livet-sock airer-c'ccivin
 

aset.d re'wcilrt-h ll. 

InOltle ti Ohtiiin 
, 

l\%Ili'lttlijlls ht indusirv ;111d1It 

inl-'c ailttntil 


plllnote C'ptllI indtiail t'l'tlsailc;illso
reccivinig 

i ltre liilti0l1.Moist oilthtese ille produied oilt slate 
lailns. 
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During the last (lteedecades, crop cultivation I;as hccn 
greatly intensified byi tile construction ofl thousands Of 
major and minor hydraulic works, and nearly 31% of tihe 
cultivated area is now irrigalcd. In the deltls, it is over
80',. 

LIVESTOCK PROI)UCTION 

livestock productio. gCC rall v pigs, huffiloes, cattle, 
goslls. pitltiy, and ducks, is widely undertaken byvboth 
coopCrativCs and individull ho0usholds. Pig reariig gets 
highest prioity,.v, since pigs are the inajir sioirce of meat 
is %%ell is ill important Source of fertili/cr. Introduction 

and dec\clopmeit of new and improved brc'ds, artificial 
incuninatioln. ind improved inl;iaglinnClll practices are 
SOic of the ,ICstepsundertaken to stilatC prldtioC6l1. 
Frolm I9 0) 19S pig prduthcLI rills iv 25%, reaiclill 
nearlV 12 Inillion lieud.atl Iic-Cigllt at .duughcufor ,'

9to -111Iill-lLtI pi1es rose Ilroiii 45 kg It 2 kg. 

TIE NATIONAl1 A IIC1.STEIIR AI1REgSEAIRCH! SYSTIEM 

'[he first agrictlltlit research iiislitiic. on clops, was 
Cstlblishe-d I:Clltu;iv 1. V)'2 immilCl r ICe:uilllC tile 
Natioin:il institute il Agricutllu;il Sciences ( INSA ). The 
priliars'nmliidailcl' ithe instilulc is tio carr ot long-
terl. strategic rc.';irch to supporl imd inprove 
agriculturil production. 

I)uring the I9mills. scVcrlrI rescaiclh depart nic its of INSA

ScIpirt-edlfriiii the nMiiniit',iult- aMid erlCig d 
 s iiwc\ 

institutes to untdcrakc, cXli;iitl prograins, N iif applied 

rescarch in \mariolls ciillin llity and nln-collniodity 

are;as, lcaving INSA tIo %%
irk ill onre t eillng-teri 
r'scarch. Ten inslittlics \%cc fiormetl: 

- The lood ( rops Rescarch istitulte , responsible for 

;Ipplicd ind ihptie r-seirclm o itil f0lod
iiptllanl 
Crops, ilchlmding rice. wT-'c Ipotatoes. pit;uts,i pulses, 
and vecgiables. 

- TheI-hidustri al ('rops Research institute, responsible
foir crops like tea. citi rUs. antid lecelic. 

- The Aninal I lusbll1I-S ResClch InstitiitC. with, 

responsibility 'vorrcs;urcl oil genetics and 

crccsbrecdiiig, husaindry ind mmnagniclit (if pigs, 

bciffaliies, cattle, holirs-s, poultr.and oithier livestock 

initropical Cinintliniis. Al IRI ;is se.vel -sc;lcl 
statiis tllIhioutl lie ciLUMNtrv. 

- ''lhtVtcliiincry, Rescarehi hslilit-Le. wrkiigoiiiiiiinat 
diseases, their cotoil, and vaccine production. 
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- The Soil and Fertilizer Research lInstitute, cnducting 
researchtin effctliVe soil Litilization and oplimal 
fertilizer rates ftr different crops. 

- The Plant ProL'ction Research listitutc, responsible 
for studies on pests. pl;o disCises,. and their control. 

- The Agricultural 'couloilcics Rescach lInstitute 
studliCs prodLction ecmOioiCs, Methods for improving 
CcoIil11iic C:lli;lieint. ;iiLd CffcctiVCeprcdUction 
organii/ation. 

- The Istittlic of 'Agric'utuial AN.achiic r, and 
Mecliatlizaiion (tlesresearch on algricultural 
machilitClN ianufactIure. maclhine operalion, and 
laintenaince. 

- The Agricultural Planning histitute is responsilble for 
studics oil Soil Iresollces. determtining and 

regiinalizing crop product ion, and cst.ablishing 
optimal resource exploitation apt;roacties. 

- The Institute of Agricultl I Construction and Design
carrics lilt research oil capital coinstructioil alnd 
agriculltural tlesign. 

- After the rCunification ol'Victnani, the Ministr, if
Agricultlue set uip the Agricultural Technology 
Institutc ill I lo Chi Nlinh Oi' and ile Rice Research 
institute iniMckong Dclta. 

- A nuiiber (f research Centers also form part of the 
rescarclh network, inmluding ones dealing with maize, 
mulberry, and s-riculture, veterinar' drug testing, and 
scicnlific-technological inirmatioti. 

S(iii. ctimpanllies andtI cnterprises hiave research ceciters 
for Icsting and applying improved agricultural 
icchnologics intvariotu crops and animals. They' coin ie 
research with produclion ani help sliOIten the lime 
needed to transfcr tchnolhic.ial innovations tIi 

productiin. These are: 

- tIlic iffe Rescal'ch Center i f t nlienii nf Coffee 

Enterprises: 
- the Cotltoll Rescarch ('iliter. nU11der the Cotton 

Comllpally: 
- the Vcgcable Rescarch Center of tile Vegetables and 

Fruits Coiipany,: 
- the Pig Crossbrecd ing Rese;arch Cet'll er beloiging to 

fte Pig Prctlthction aInd Crossbreeding COllpalny: 
- ihe Chicken Resca rli Ceter., under the Union of 

POultry, Clickeni Enterprises; 



- the 3lic Research (c'tler,under the (C'entralilte consideration by the MOA anid the State ('ommlittec
Complaiil, , Science andIiiT ,,t Research plans alelo,. ,.oiogv 

. the Fodler Resca ch (telll of, the ('Ceitral Fodder 
 derived according to tile goials and objectives of' the 
('uompany. taiionial Ibe-year plan. Besidtes research tlopics in 

lilll.al pograihs,.the'e irc al s latie topicsSomtt Research hisltliltes lia\ est;ablishcd Icstilt itiipleniteed b tile Nliiiry. 
slatiois aid alihlicatinli ceciters wilhill Ihtir i ets trk 
5\s.lcills ill Nal o s, p Nofs tile coilillr. 2. Approval Procedures 

AgiCIillitir':] rCs,.mrci is. As Iled oil 1Iv te Alter eilng clied 1 e,(oiiCo il of Agiultil-al
;lglicIltIIt;l tuisersiiesL. \ hiCh mitke mmadl iuchnhology. 

o'tlribilii to ;mrmiCulturail,'il cienci dtlchImlIO)gV. 


a Cleat Sciene T amd tih the concurrenice 
of fhe Nlhmister of .liieult'Il tle esar 'chplait is 
Senlt[1 tilte Stie ('immimiltitte for ScillC, MdA(;RICLTII AL,,\ RIESI;AR( ' I',ANNING, Te'.lmiolo, T his comilltee e.;miillcs the phil illmNI()NAI'I N(; , NI) IKVALUA'IION COtsiiltaiiill ih tile StaIt omiitteC 1or Planniig.'0 

tIe Ntimtistmvi' liillaice. iiid t[e Ile )A. Tihereafterl.PtllI. lldos ol I),vlopitg I'Olghlll Topics Ihe State (olitiitt.e lor Sci.c mllld leiotoiogy, mmli 
bhallfmm t. Il ),\. ommommiuce"tIme appIvtlv.'

hliitiaiiv resemili pjin ilid loics, ie r-csecii.Ills.;11% imiclimmitig ailmuttl liosl bomthi 
,lili llm, 1Chhc, m lmm msiii tIiii Ii in.tiina mmpll M il .m, n:ul h 5d i, iiii amlldm iktm mit i hc] ilI,


issimraill Cillilmt ilm cin l mi.\itm i.
m m ml llm.dI
livt., Ih;,. 1).OdUChl..ioll dt.j.i.lllll ,.ul',.. Ill~ing into 

htciF im lohlic,t ;1liom. 

;Cllmi (timeo, mo;1k iobji'i\L I 0 time llililill l'i\e- 3.iiI MaiagIwn Of htl)'I ll, ltlfioln 
ve;P:mm,,t 

The li slri Amrickmlti mmmc.Ihi,,il timi mlhlii,.d
StibSCtiiic-iItl i~)Olcjmsi.h Il 11mmmlmi Ini p~kllt ilmOinICis sI)lui repmmsii0te ltme

slllniitiicl to 1L l m 01i '.1'ri,.ullumii.'(NI( 
 )A rmsCMI't ulilimts (i llsimit'es. cCmi.ers. mgliCtiltifiml lilmits. 

mmlllliimlimc('Cltlil!. ) iitCc-milircs. micih itm ludeilhe le . ill Im isigns lsks tIoant iti. the ic'tIL 'meIIl'i lhmssi mn mmilllili lll:igl ire' lcIh i;itmmmemlts. le iLsm;II I lllil s i'c 

ir,,,mmsii bli st iiiuiliglssie] imi',utp evei'
 
- iPlrm lim mtlin. . im , idiim a :..'er;i is.,, ii sic. nd
I lii timr. mt,,i ,iv, iiimih,.em'(ImIc'im;mimtimiij'cei, is,-, 

- list 01 mic": It Ilec ll c l.s . gli'im ilm Iiil tes.cl i' i utsially
iiiulili m C01CIlIll. all r fil ClI)Id ''iltmi lh I).mI' carrietd oli tlmll'uigh pi mams. i 1cs i he 
itii)ie.: stle cimnmitmiodilics. ili cmmtm)IicIally and tec-iticilly 

- i cilitics , tilbih . hl illimmtlmlmll itio relitetid iittes. tic p t intto olle p oglailt . Iorllnd 

Ilim dIImi 
 l' tllp-memi-st ll 1 


- i c ,.,(imm 

I : ilStaln leete Ilice prm ili)ics Oil 

'..(Illi .iCmm I iu,m i m.c,liiui militi, geIICtics. l lite,i sic 

uhtcli;ms. Cmiaitmi ColmistimII,.iI 


me lmug. ie)titi.l Tecs.ildi 
. i. ) pi)'5t nIlmilge ll tl. anld itclud ,sfirtiig ti ls, sw.d 

- OIf tivities Mmidt, lt mI, rli.uIi.'IIVilt.in CmiCv, I'e slrge design, anid pilicic, to, stimuititt rice
 
prmllg ills mi topliics. 
 )rt.ltiil. Thi's ]Iell)', crici;ill r sAl m.iih workers 

hiti onmicit. ialtd t,.mal and il Immt iting links vithit
lihe l),pmllrl+.lt I \Ctllltmlm Scimmec mimm mottiuside time NIOA, imtl mllng titit, mtle"sCalcI 

liMmi:h ig ( I )\SF), I1i hhiml If fil Nit ),,. antdtlrmdtlietiomm i.l .
 
.ccivCS thi pi ipimssl,. It (IOiCs, m iiil sW tiii\' ;it1ci
mlie 


ltImdscdisctiiss ls %N lumcticed illmsi(iitsiinl tl
ith tlhcc lmch prlglm ]I;s, lhmitld mit t)iirecttml's rcsimlisill e
 
scie:tiists hit1 ;nis, II'. ,I ch]lic;iliil mutt I t
loii lmru iit itig mtti Illhmlitling tile p1" "iu . Thue
 
m[ipi]tmi .
 hmarld mfiamtimlitotllimglitm is maip]oillltem lby tle Stitl 

( mttille' ill citc.e minTillecoiogy. ii oml

I )AS'I cim iill;itis a i-rmc ndtitli IlJml s IeeIcrt rccihctulimttlmiti 1) vlt Nit( )A. :[fi it,, c1i lit nll is
 
prplimsils. prcI"+cs scr'll am iciltuimi rseiclch ap[)micld us lic (tmmicil of diutisls. The Hltlm of,pItams. tiui prii il i mcotImsi- ilm their i llrCicy NI )A ruogluts is mpmtll te tld byile liuisir. 
ill soling pIrithcimi pimuilclr anitlttheir polillitl 
cciut litic .s-.It mismilici. iv dcvelp s timitims lr "lit reTshtiach tmils.swhich ilal ' include tmittvi isilits, 
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may be given rcsponsilhility to iiiplcnielit one or 
more topics ini a program. and tih chairman o'"Ihe 
concerned prograi inianages the whole program, 

4. Research Management 

At the base level, each research irstitution has its 
Council for Science ard Tcchilogy which dfoes on
Ihc-spot supcrvision, examines reports, cvaluates 

tile topic, and Sibriiits its oblsCrVatiorts through 
DAST to the Council ofl' Agricultural Science and 
lechnology for the necessary actions. 

At iie minisrry level, i).ST. onrbeialff file 
(otuncil for Agricutral Scierre Mird Teclirohrigy. 

organizes periodic c\ altnatiorts. IBased oi these. a 
tiL tiiV be droi cd or ilitetsi fed. I)AST idert lies 
the prorductintt tcilillugics tolhc ;iplp osd and 
applied lht productit arnd recommen] ireesultss tilellle 
Iii tegiolrill trials. Th Mhfitry thenr gi\s dirctives 
10 lire el1lllC.e d Au 'lltCiCS I'Milllilellniatiol . c r.l 
ycar-, tire litlllthe of topicls lry ehanget. Some ire 
terminated, sore (irlipped. N.ttc tiodiicd 1um(i 
some added. 

At til StateIclei. irri-iitirist<eiial pnograrrs are 
Csil\titCd bV tire St;lie ((,lilllittlc for Sciec rllid 
Techlohgv. iasedil ilte colilitte's ohrscrvatiot lS, 
the NIOA takes the Ice.ssar. attionrs. 

5. Research Monitoring 

The regular Ireall.;,treret1t of prograrn iripitls. 

activities. and ountputs is uttdertakcit periodically 
during irripicrlcrittior. iorhitoring is ittiralray 
clicclrci \%ith tire ptoelnrteirtn 1. delivery, aid 
utilizatior of tie plojecl resrlrces.,ildlrcitce to tile 
work scheulic or progrcss made itl tie prodrictior of 
olitptts. le plrpose of ttoritoriirg is ti ildicritC. as 
soion as prossile. any shortcomirgs itt the delivery if 

outptis, exect tion of activities. or productiot (If 

research outputs. Mid 10 ulldcIilake tine ly correctiv,'e 
ieriasures. Thus lronitorinlg is a device 1o irprove 
progran ialagemeit. It is rcstricted to watching 
aid o'terseeing and does nlot question the program 
objeclivcs. 

RE MARKS AND CONCLUSIONS 

It planing agiicullaral research Vitnamese scientists 
tr to niert tire objeclives laid out ill tie state plans. 
Research progr;lls and projects arc identiied anid 
implemented in close Coordinatio atriong tile Stale 

Committee fot Science anrd Technrtology, tlre Stalt 
(ommittece or lIlhni,,, rite Ministry of Fiatce and 
Ninistry of,Agriculture. :rd irc wecll central and local 
Ic\cls. 

Researcirch pIarning has trot ir\'dved tie participation of 
Ilie Iliajorily of' researcih usels or tire cilibotal-tioil of 
resarch institut,,s aril tr-agrictiitura institutiots. 
I fenc.n llly Ill'gIts riave riot ]l,'i WRId ieltCIiC\',ed. Si 

topics hilvc Ivlipped. caursinig it waste (i laivestriteri
 
and rtrsomiccs.
 

,oftel a1prograi l is finished. cvalualtio is carried out
 
by tie (outci il Scicrec ;rid Tcclmolhl+v. biit so far,
 
Standard criteria loti more accuratle cvitialihii have riot
 
lCCll dc\Chpcd. 

Like other li dechping colntries. \'ictiiarrncsu 
agricultural prioduelitr ails it: 

- food selI-stfl'ficiCltcy 
- ilcreasintg ratioail illcOlllt 
- adequate irutritioi fIm tie populailn: 
-supply of goOlrs to export 
- provisio (f industrial inputs. 

It is hoped tll;t, ill keeping with these targcts. ISNAR 
and colleagues f'rott other countries will give us support 
and cooperation itt agi icultural science and technology. 
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INTR'IOD)UlCTION 

M4SiCill life iIdlnlilliStragolI I ll141iOil il4gliiI111I411 

W il'hNN CIIes I flil~l4IM11 1114l 


lc41C.liIhilies. ;INIi 1114455:
 

I clisthl~~ i lc' esilr Ce. 111('iI'IC01ICN 

3) Ncc') I4tlicp[41)1e i li 11lilg. jIll i 1ilill2. and14 

') see 1t fi lt ll.-Ill l lll;t4144 It )l4'jC t.'IlC I14 I4 ' M114.
 
II1it\ l'4441)1IIlltllS NMI1tI~til Adol'll4i41ll 
 I)'' 
pil4411cc'i' am] poliev iiikc'i. 

h
4 

im4ity sel~jlig and4 lcic''411I 111414'ltioI tllcre'tort' 

only one4. o4)l44'1 ma;jor ilt ciclu task,. 14nainl
A 

lac'541 adminilili ltoo144k,, 41h IllJ)i44ilV 1lim4i 4tdv 

Thus11 oioic54142 piitv4iI~Iinj111(1 re'54urcca41I1.l4'1ion1 
is 44smuhliltI41 .41142111)to illnrolulle m1ore4.Iti4IIality inl 
1C(I)I-l4X'' .5 14 44.'1142141t42ICl42 1Ct.'s ) dc li4iatjillto 1 

its ptlli425 (lie. I4.141i4411hCetween IC4',e,411 I)Iitl ities and1( 

'In s',i',l4'4'1c1Illji'I441s111 dec4iion1 Illalkels ill 
42'.t4l)ishIllIllJl lrIiCN .mid1;ll14.'illng r4.s1111ce.s. i4 

eel lol'4. 
transp'il)4114.'into 

'hI' has151Jpill se is 1toinjc 441j4c'ivit\' 4111(1 
111445141 I\ 14 fl414.'i4c' 4111intulitive'and1 

sub~jetive e.'.'i4.s42. 1114.pleCilliscs and)1details 44) some1444) 

thlew e14'114414Iloes Ire 114.411withl 1len'Igth by lihe 
Compan)1fion1 pape4.r ill this sess5ion1 o4f file w441ks114 1 . 

I Iowvcre. these Jprilorily-sell ing mi.'1111444 gi,,N hv notC 
found muchlse y14.et it lvl 'llpinlg (2411111ties. 
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III those Coulntries wh'lere thIese quaIntitatilve alpproac~hes 
h n 1eccl ed. esearel-li ;Idlllillislr4I(411s have fimndl 

IhCIlI Sti IlIItIitIi Ig. i IoI1IlI iV. 1'M1IIle [Ilost pa II 
re4IssmIinlg. hu11not4ciiiiily iiselil 

In file first plcc file Iassj4llhlicil o' lelillive sicighllt 

4Collt clltVi' I cwa444115IiSollmliilYl1 I11 'Ile44l(I e/ll 

4.'llitiIIlitV, 4ol11 Nmit'45.1 \'4 cl to14ilkc asiully tiolIN ofI is 

NI441t(lC'I. it I, do1*41111 il il ic ak i4411i42,%tlit'c Ili nat1ional41 
dev5elpmlent goalsm in4'ltended'4 t4o)2be s441C'tl I )v soCie[ N 

pr4l-ifyit~-.tinlI pro4cdurets 4lfljioach21 lilfe p~roblemt.
 
1)4.'c(Idi lip,(4111 Il 
 %\C.lglIIN itsigl4.'d 1041114.'III, it iNCIIi'CIl
 
Iplssill~clil some4 o4114 g4445ilwi~ll~ Ielr
file nationalh4144 

4"llllis4l's[44c1 1t1 he' \Alid. Oic' c'rilria whiicht 4ddiss 
11i11421ctt na4tional41 developmntt gals muist he ex )ressed
 
ill Common11114ll
41ti s 1l',141 ill 42445114.1111.tlJ14ri11t441ey.
 
while mo1st5 natinal4 121141 laryeolollc tlc~
 

444I1c4no. 

lI)c1.r4lionI 44) hni and41ICIlh/orrcliwiolls iljt41ji iisIoffll4. 
4454245'imlpott na4tional41 goa~l. If file a11lli4IIIlc' is 
pol4itica4l lisilleillb)'2tlltetlt. w1141tis its 4.C4111)11il2 \;title2., 0I 

insurgency :Ito, is4Cliff he tlIliullIav t.IluceL wi~th 
il)1J't'145 ela.'4tions 41110411g4141llIl t.111111111iti42. 
I 11554.ver, (llcecstillales (I econom1411ic hen.ijIts life lhigly 
con41j4eturlr. 

le~11. 
b141 educling tllit'(-de'g4ec tnltlltltritio1141 111)Ig pre-

I low doeos 41414.o fi,,t 4.c44114111i41.l42I its dertivedI 
tr~l) 


sc11(lllers. 11(
one otlei most liahlc indlicators of' 
malntition? is(l(111)il h ivilimed society today.~j411'?I Ii II)' 



however rational. will entertain such tlUantification. A 
society seeks it promote tile well-being of' its people lot 
olll because it makes economic srelise but more so 
heaLse it is ethical ail just. 

Forteli abovt: reasolls, it is more likely th;lat liaujtl 
pJolicy wi-ill deg'o prroritix hi i hiidicl rcs.ori'e.%.,'iti,' 
directll' amoigcpetion iti g nltouond de'r'l pm ofl,ilol/A 
a/.0(ed rati o'r .%j'c.;ic'plannintgperiod. 1I oiierAmout 

WOrds, illtIe g'ials niist he addrssed. h1[1110iratic is 
cxpressed yltie le\cl of'rcsotrces,' assipd to ilciii. 
The ratio,s aJre. I,_,ic,ed perio icallv as * ivcrniiicis 
chlnge and as pirgress is achieved ill itintiing statd 
goils. This is not Ilie siti as iin (lie ntatiot al 
dCveClopUllnt goal, diffrcii1lial veiihts in ;iii initgrated 
pritlity-sc ttillg exercise \%hicin lumps all tlie goals 
tigelicri. 

Ill the second place. th Ilulh slihd lhelisNl,.s do lot 
rCsolv illtiOiOll h.ec'isioi, lhiturity suttini is simply tile
 
orderiioo- il hlkii;of aictivitiC i tleir cllaim to 

;Ov1alile rt-,iurtc,. A liighci Irtiiil itik means thutl 

ilie icisiiy is ti ) fi(iiiiill t(le tlitic i.soiiics ie 

allocated to it ilicad ofolie.lS ill the ieaI Irsoulrces 


becomIte ilbIle_'. A higher priority rank would iiiplv 

UtiItc.r nilt cir,,SilnCC, a lliizlL' ' e iic,Oll itiii ,

but this ncid tot be si. 


Third. these filet hidotlgiis. N tile addressittg hoig-terin 

strategic program l-ds, into
do iit take. ik sflfiicnt 

lit,+.'l iiit CISae I III t;ie,.r-titIC1-lt i n lIC o tl i iIcit 

orluIiatii/;tiii,. ('Iirreni piiity-setliie ihilltIiflhogies 


ieun"l'(;gOnilllogal 'i) i-iti,e, hut soI (il 

orlmtiionalpririis. 


Finially. currelti p[it iy-set nellmthohdologics doinotic 

rlhteiclarly \%ith dh oritni/tlitiiis' sructure ind otihcr 

itallagellitIictiollS. 

Nevrtheless. there lire sti'ong and valid argtunents fr.
 
fiurither rlfinint ald sircailliniig of priiiriiy-settihg 

iethoidologies. plruvided tlii i limiitations lre 


reci agmized. Resuumn
r.s will alavyivs lie scarcc . A clearer 
relation btwct,ci activilies and potintial henefits will [ilt 
gtalrailitee optiial utilization ol ,sc;lc. resoirc Iit 
shouild it least nuiitiii_ oppurtitlities ftor gross 
misalloieat ion, 

Morci-ver. ill coitrast \%iih nln-forrniul, heuristic 

methods. 'urinal prioirity-settiigi exercises will fend to 
promote stability aild c(inl huity of' rescarch suppoirt, 
given the periudic changes ill leadership which many 
NARS undergo. 

I lowever, prio'rity-sctting methodologies should 11 be 
overly ambitious to integrate all naitionlI golls into i 
single exercise. lheir ri olr and credilhilityN decline as tlie 
less ob'ioisly ecoiiomic goals ire giX.ell cash values 
which IMany' finl difficull to Icce.pt. both Oil sciellil'ic 
aind idctological grouilds. Nlorel c, priority-se tit 
m..it h,ithulhiu ile il',e i.nlpress iOI rI,[precision. 
which perihaps Inot iiteled hitl crilicless coliestic\ 


\Wthliit the plopier qituilicaltio. 

The IlIho iiig liscussionii 'lits ' 1t ;iceonpll three11ishi 
things: I I ro the liniiitiis of currlntf,.oiii,' 

neth lh lrilitv-.etiing
i+dlOhgis: 2) to relat 

Il tlihofogy i','. h lhie political pr csse s .ilih set 

\%itli lienational goals anifd esseiiiall"v tcllgic.ally 
oriCetied p+rocessCs \\ hich ilild Ilp tlie research activities 
relevtt to tiise gils: and 3) ti pick up \\ hliie mist 
priirity-settiing exercises Icisc o I- actual research
 
aillocatioti.
 

It is %%ritteul very much inl the pcrspective of i litiolal 
sysell adiiliistratr., "vith tile iitention oif givinatil 
iilight )Itihow it iescaeiii iiilliIistiltoir lighlt look it
 
plii
iri\ selting and rcsouice allhcatiuin ill tliecontext of, 
his oiler resptisibiliiics. 

ESTAILSIIIN(; IROG(RAM PRIORITIE'S 

l.'e'ls o//'i.sio Makini. 'riir: nmprioritics ate
 
established ill at least lont ,
Iceels: 

- at the ('iliiiet/l'arlianlcit levcl. ivhere national 

le llltit goals arc detelmiied;
 
-
 at the level of thc Ministry ol 'Agriculture. where 

sectoral ohjectives are spelled oit
 
- i lheniationul r'eseirch Sysill Icvel. where
 

agricultural research p rhiraiiis are built:
 
- it tile level of implcicliting research institutioins 

which dcitfe (ii their respetli\ c research aclivitics. 

The proccss ideallv is itcrafive: ie., oliueeclc hlon Ie'dilg
 
iifouirmitioni to tle Other scqueniall'i aid ill ihllh
 
directions until I fiial decisitioi is reacllcd. I Iiweve r. 
hiisicallv there is aidmiinnt tip-dowi flow Irmili 

liatiollil authourities o ile rsaiclh s.ysti ill lerns if 
national policics iild dircctiols: an i strlig ottllin-Ufp 
flow fro tliheiipleniiilt cadres ti (le piulicy makers 
inl terms of'wh ich realis ic a d feisihlc activities cii 
colltribtlle i,,;itlds those ntional goals. 

A fifth level codul(I he adhd - dW' h'u'el olhde imldil'iduid 
SCientis. II liwe vcr. hiir tlie i+ rposcs nflhih discussioln 
iis hevel is stibsu medii under tile 'oilrth, while 
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recogni/ing that, it'ice(l, iivhdrrl chice.,s cdii be 
decisive f lnctrs in tire iaIll outcotics. 

The levels of*decision making.and the relawihips 
aillnaIg t1e dift.rirCi M.ch.h;Icl ieii;rdgrirrreCl ihiFigiure 
I. 

National dii.".i,..'hpIniit nals ire normally spellhed out in 
tie fi' 'r pllrrs aid annulrci t noserurcrllbidrknig 
d00r1(2t 1k. SilcLe li ti;IiOllil o ls ir i' rlla i;blh 
brinid, nitlc ;ru; iMulilrit niO i' ln ti l, lS. t \C 
c. lil i ll,s ii liJai;llr plr liii , Ciurlle. 

Sirrir Iv',.thre r:liculitrulu jcti,,. oill 

progranms. camnpatigns ill .liacilis. \Vhcrl llese 
indicative directtilns are not suilicicntll clear.ithe 

research minityi may iahavie take thie iniiative to 
spell out liet sector tli.gelS in lhCIif of i'e minlistl)', 0r 
preferablv joiirtlv \\lilt it. 

'I Ilnriogolilg .ii lie iiv shi ii In'ai ill; st11tin i. 
"lFlrie,, I. 2 and 3arc Cs'iirlC, ol0h11w tile niationl 
dev\loinllet go;l,".tie agicullunrl ,ctlor objectives 
o thiuc; ri' rIllr ;ll xtre' tol peuatilnall Ilgets iI a
 
l ticuht cmllilliv I as'\ be hesclictl.
 

Tlrlies I int 2 ,i lite inuid aiitiirii dtt'c'ltpipliinl 
gr;ils it ;Hiurltiia .,tthr nuijcttiCs\,, in lite CuOMiiM\'. 

I(;;RE I - I'I);IAIM PIORITY SETITING IN A(RI('IITUI AtL.I.RISIEA.('II 

('AIBIN FT DI:( ' IISTI 
op d o wnV 

MINISTRY ()F
,,(iRIC'i [IT UIR F 

RFSFARCII SYSTIN 

t BIottomt 11ip1 
INSTITLJI 

tit niratriuif teslcchrrcnt pliuts ire s,,tticicintlsybrunid to 

;1..Cc'1Lni lplriCclVc'xr aicti it,,r lopst-d h\ file 

r.sr.dh ci 'rrrnrrrii, 


.A,n,'rjrohnilr ,i.on', ( )pThr i rr ne.. [le research 
Corllnirllity rcedsk illlr clear, dirCclive stilll1litllsill 
order it) plan mol ;iccuratclv. N ic inip irt;inly. te 
rCSellClr cnniiiirtI)iV n aii/CS arid hiils its reseairlch 

igeilnil t on tie blses iof devehopieiit gols but hlong 
Ctriirrinlilites, tisciplirC. iaLerrrs t plnircUrir1 alild 
rgro-ccolrgicrl iles. 77nri is di/r/'i 'na 'm' .lf'r 

oJlii/hmeimilIs w'Iicfolrm //r( bIdge ilt'4',11 1hii'o11 1 lrnt 
goa/s and I/in. irem ayr'iidait) n'tliivt reinv '/Irl the+#'r n 

/i,'Ivollncl iroll hfll'ti'. 

tilltae 
Nitislr), l Agrieculture builds ip its iijor priodution 

Tiese stiteins is'ally imnplied il tire Inantrl.r tire 

65
 

NATI(ONALIl " 'l "()]'NIINI Ci()AI S 

AGR I.'I.11 I JRA1. SlI("lFOR O1J.ETI VI -SI 

Agricultural Sectur 
: Operational 

argels (Programs)' 
f 

AGRICUILTRAL RIFSI.ARCII PROC RAMS 

,'AGRICI ILI.URAI. RFSFARCI I ACTIVITIFS 

'Table 3 attcmripts to cxpress tte niatioal goils iaid 
objectives intiore operitionil terms inidicating 
specific sets ril activitics. their target clienteles and 
introducing the nitiirs itfline aind scale of'effort. 

In addition to trallslatill iiationral goals into m11ore 
operationailtielt ms,i. htistatemlets in Table 3 ar ill 
opportunity Itn test u\%hlicr tie researeich conmmunity and 

ite leadership inl tie Ministry 01*Agriculture ire 
operating ril the sllc wave he igth, is well is ain 
opportiiil.v for both to influence oire arlother in the 
process. Iresented is the reseirch Cmunnity's planning 
ain lsuplions (if they int.erprcted tire directives of thea 
Ministry of Agricture correctly!), the Ministry nof 
Agriculture iiiW is obliged ti acecpt, reject, oir atitld 



l 

any or parts i'+rcol Iflilheresearclh clmmunitv's 
planning assumptiotols. 

'he palerlhictical staltem t is quite imltarnatl. 
ptriculairl%it situations MIIrC agrttiltural rt'sirchis, 

llutuitiimall lultinl(t' hltl Ii intlistry of ti ls 
.gri t r+.or ic plUci,. l tile hel\hl'Ith,.O ffic:of tiitet\% 
M",liti .II it' . ilt' iIill. Ctlpl lltt lt S e II. II llltts .usti 
itrttlhl iil ;it.Ilit litllt' 

.ti;t.tiin m d 
(11 ItC11,iA.t' tlit<i' 
dC\Itet lII-'Il. All (t00tpe 

r[ltiti' IC t t l totlI0_' iCth 


,liqi5il15it'll itli' ;Ci 

lte nilupporting lo c 
t:ltC'IresptltitIlo l 

Ir. It,iti Mid .\lCli ti) 

le l ttti 1 ulilt' > IlMn l 

t'ItlN lirichldr titA121 1hllle1'ti[tittiar to look ;llc 
I C ';ll I s i>,NO.Ch. ; IlIC'III;l ;11X\,,do 

s;,n 11111. I~I\ sA l\Ih,+C 1L IIIC.v dt',Lc I%L',u t UI +'Ii\JI .CS 
.'\,k(- ,'dc;tlItCJL.l 1~'l)t0 It)[ll,+' ItUllitIC."the s~ICllits' id 

1t1t, d III'IIN t]it,+: ld l "++', ."lhC\h,+.' n I lli nIilil d t,..'J.,C Nl,,In 

, 

1)[01)t++, (1i AII h 

h'liC\,C 'JiI'ltli11,t1lCto lhI'dC.\C'hl'lILnIl b\.' 

Cai fll\kplanI;ildt OIC 1;tt.'li\file.,slu,,i,..hth' 
t seLt 


lit'NlInis.Ir\ tkI.<t ,..',..'nlu
OfI.\+, itC JIItl l.ht1011h,. 

nl a io wl1',oaI,, 


I nll ,.:IIdiiitC tt.' Int, 3)sx\ C,,
set01 I M+,t ( l';l+,IC 

a noltth e+r im pl+t i l11r1p : th e \ C allh e,+.;Iil\' r c h+'
tla ,o,, ld it) 
tIurr,,Int utVWiC,+S,I)io it -1(216tin2 

ma \ i,,shA+l o s er,.ua o uld lt:\,+ll t h a~tIIIIIV ofIli t 'il.+II l' 

are'Lill la;ctCotll]llodtilIic
J, 
;mld/of o ijecti\ ..,IaLgeC s. 

t1 s iti d liS,+l~l]++,,h d 'l ih'1I MSq i li s\ hMI' Cald 

:it+',.IIt~lCn~J~l.'l;1I.tile rICuA+rt.'d liI\ilia.".Medbuih-til
+, 

%,i lth ollm it ,,.in c l od ic 

T hu,,.ill[hI.ex ample,, , tn.r M 1iincr Opping Intn ity... i 

pnomlioln tolappttopi lyc;w']o-A\,iilulill plct h.'._,oil 
hillsidesnud plnttiol of iIlCLtcr;Itt.,nliUllanleUtpe.st , 
c II1)cIII IuitI th)11< I t IthI In cs I 'I o hictIi \ c so, 
tcommolltdity plriol~tlm.l %Is\innIvCiil MlIIlliol tCilllhe'. .


gi\Cnitothfi q~p ikt_ a ch c. .iolls;lro
la rc,,c n cds of t r ih a l rw d 
majo~r laindrcflrnidistricr,, hill still %%itil h:ille cte tI1 

lationalI as illust I illdi'Ilahls1,2 and 3. pro'ide. "golIi. 

tlw oat '-lo-tIle ('01't.-sp ind c l(l-' 'tlt'l reso'ortch 
pritoritfic'.and ,,ti/. whichhn, rptublic-%tooku/hichi 

I/i. 

lht+'r,+ilill:1 
hit it' C0 .tlit10ill ,lil t;Illlll git Su'ifltiCic 

I t..vt+. ntlumberoflilnlrtltlllilt' 


' t'lr it t 

UlliIg h)fhtle
)lVtt. such as. illUlIAliom :
 

RAL R 
ihtbilitat i 


a1dditionalttj 

2.1 it)r .xiiiti *t't';tit pi tlita i 

2011t.600 h2ll rit.s ll ultd 

2.3 tolpllllol Iitdi in,c dtlntl 


iti rt..ttI.,t i cril it'r rCCtlt' iit ldiiiit Ilti 

I . tr hisnlrhi t.1 Ctf lIll landsIt lilt ll t 

o 

Jiu 

o
 

i nlt. Ill.;I I~ld[Idt o~l ,ls6
5.tointvn~sif\ m d olr#alli/c prtodUCcls,,t.lnsitoill 

-oo~llcrit Ii\ +',In o Ilhln d-r lIII districts:fill 

" 


1.2 e.xtension| andlttoinltest.'iy tllglli/t_ produhlcer'ls, 

fie11h il+, ,.co~op l k ll itt lr,:icuiol 

SincheL'these tlr#{'Il Cut lss colllnliotilie+s haveof'llla+v . 
nothing to dIo i\lhthc'l, all fu 11thm M ort tto_'> CO~ll lc
 

•
thi ci w it h s p eci ic c+olnlt ili i lfih e +priol\ lis t 

strctclics (he:%oldlt v ofl iieCompa risonls heyond file,_ 
pofint tha trlnders tf,,elisting meanllinleIss+. onlt..;\#;ill. 

Ca ll krC+'thw t l ru t,i lm in d ;\h en hu ild in gu11 
cli\ itic\%>thin c,+lI1unditi, Illtoical anld1111uli mole 

dhuecl %%1 dd;i,a less,the.m ish)ip.epar lit,cpt~ami
 
l),tO t1 '01 C'IC+ the l -, O.+II~lltIII s.
 li rily li ; IIt 1*111 I if \v el' 

+ 
 r
Jh ,+: s(llt.ih t o p r ito t s :11" o e e uil,,w ritic sli s, 

;I CO-'I( [)i~ i \itlllttlil.V list: 

- is e c ond~lt iti ,,foroth..c-c nc erm."lit fpri ity ct>\ 

D)I\VI ILOP IN (;Tile A GRICUT'ItIA L.URti 

S,l'CTl(I )ORRA I)+\."'Ait(i;1
 
STIATEIE'NT.S
 

+
The dt.e\t.hl~l.lll of, thte;iwriCulturiI SC, Ilropi+,altitllill 
' t argtet .lpar ul ir fle r.:'ess e.lfs lii l\ , n it,, . i s ifc entra l
 

lemeunt in thi,,
paper aind reqtuires turthIkr t.'a;lat~liotn 
file major Commoditt)L~ies+Frpluuid h.\ths Comm+uni'>11tllies'J 
Muldin lt ose d i,triCtS. 

S i n+ce os t p~r -se,ling e rlcisen Ct mo ityvmi ioly) ;11,+c lo 

Orlienlte.lht- greacrl<.part of tletna~tionl areUtairgets 


thcreller ade+qtnately cm e.'t\+.l 

The prelcli'ce lt.~ a priMity-sttilg, textercise. expresse.d 
in tile main as commodities and tile de.liberate crafting of 
life agricutflural se+.chtoropetUational targt1s in te..rms 
readily ass,,ciatcd \\ithi f\' aycommodities arnd how 
be researched Nit enumerated u~nder each major 

Sci enc .tfl\%hicl ag ic u hu r r',s,+'+ir h a~stw oafl his p ar. 

role,, in socicty - itd,..\ltpicunlal role iIIIL ;ICtiliCillrole. 
As;it l f o~ pm unc o itit.. ciec e.' t h e%oou rdI C\Clo l t,irit sin .Illtl~ 

applroached ill [ietbroadeth.r sel'lintgcoteLxt of #Luoll alfile 
national and s+c,++hialIvvc+us. A.s if first prirnciple. 

the~refo< priodit es in agtritulittialtirh w\ill havcr, file,. res',, 
to be.conmstritined by national and agttilitir.-sector 

gtil 
+.,

and obl ject I%.Cis. 

itlssccond role ascrilJ¢. scienc,..In irncludi rigaigrcull ifrill 
research, must contrilbLIl to tile ptolitiiillproCeSSCS
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which defiic those uational ill(] scctoral goal atl 

object i ns. 


The posint iol d1...- t 5rt. , Ihcrcfis . is Ilt' agricultural 
sector objcctives as dcinecI iy tie icslotsisihlc agcicy of 
giOvetIIlifelI - tiilNiiist rv of" Agrict)It rc (and rclated 
minislries). As e't.crcd o tlcr. the ot.aratisal 
t;rgcts ct.all I. d sit.dtor lit illost pa t loi1if]1i, 
O)l'r llsP., ;t'li\ ili._S Mid lb.illgh'll];i~ UMldtClHA e.ll 

Isv the Nlhifislry of AgI i,'tlhtll+. 

IICIh. tIle rcIC dt1 tL M iland thet. t1l111,.'l Ofl0Il, l* i0IMa 

lill".,Cts sssV N'ss1. S ius, ,II hllisI ; i1gcts;. Sltch ishi.ti t 5., is,e\,irzt sui, ih i.' t',. si,,, fsisdiutiim le."',els 
ik lass. usesislfstreesi cijitC lIOi ( )ss, lisesisflis

Mid fdit il. I ,i hi. Ci 1, t 're *V.( )lI th OissLl" 1lt' the 

tii, 5lit'l tl!4 t sNtE'tId 

dillItCIII kints tt h trili/trS. sl titstutis o1 IsIjtss 


Ct', L', IistIiIf il,ili tii . toilslif 

ss14t)t,-'ti ;s ,, isijo plsfhsctiosi ai sii tillstin 
.'Ole.tiiis,. iiliitl)tss-I dt,)Is , iiii s, l,+.f'Hit t qtsifts 

l a s Iitltt ' ,i 4 1 isi ltMIsC s',hsiih ill o.I 

iiittnti~tii eii+., ' .l Iht iIIIsIts4Iil .'itIsit 
 OktI si 

ts-'\ it.ll ,it .;ltsii midtl"rot!islsti isStiil sii., t'Cst. Ih
, M 

t Ill
 plo .
 

.jiIIte 5 usittIiv IL l1AICIsit.'ls' ,, st lit this.f t di\iU 

isis\siCsi Iti'it ill d \iiCii is thI ',isstist'.ti tisstldit' 

a intt 5.55 of sl tillsit ,iiia tiil't'-5srss' diahl ue. 


ihisiis Mitit ut ttistttiiS Of tist sIs'gsIsI iltiI-

tli , '\L..'rCit.' sC CI'itil. 11I , et'isIs jtlt ,Cdti'et \
i 

imlll[( i;lll ill Ihleplio il.ll w imlg c'ktr is . w c ll/it'dollf 

ill (It'le dt'lt h bI liet' /Itrl ii' ll ill' tic sItitis.v 

iltihldt'd ill the Ofiullus .e tiu'listilo 
I+ i;1 L55 ls. IhiclI 

tItit 11111sle s tfllt.clllill \ sIll! Ill istlt.'l ' ts
ithsI t iti 
h, I -spretisl fu;,tsi t thcit sis -i ilsitsii 


sfIith lhe itstiiel, ii t lF;tCtid to accept 

(is to st; st_.a', fitei st' IIIJV ie). 


Ii Ihti' 10t tlith glst 

lltIM1tl\CI. 1:01 CsitI)Ie slstid,[iu l lit Niliis Y I 


Ill the' Irt klI dti istiftitC sCe)ip itil 

\ ii tilltnr_ siLi1 ttssl ,+to is ftIN is%tin]i likt majis 

s)fCF;titii;lI ts 
 tts, mane' NA .S \\ ith thi current l 
-CMtUtilt ssill hae Ittil haitls fill. Ill any caw,ill i)lo t 
,tttilit.es i tint ikts lte liketmottt imp1t['; 
ttit1111tltiliS., ttsIl' \\s IIsItlhsl\ t. tctiVCt.d C'sil.V tVO-Ilirds 

ofl lift' ctmitil v' asricuiltssal cntomyss'. Ally N\IRS wihich 
idchlcilvlyVt hicissls Ilie hsissCiis tf 2/3 ttf its 

agricultlnl cotii c;isliutilt lllcd ft lack osl 
rt'ch.ince. 

)n lht olhcr had isvcry long sihosppinsg list is a very 
hilliy instirnct I'm. jslslif yinfg addititnal resourcts fr 
reseirlch. 
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C'urrentprissrity-sc t I ing nsIctI doltsgics itr Icsigscd to 
cstalsiisi rIe o Idcr OIt riIII11lILcMislosg c.issspcIing 
pIrOglaills,, IIo',cl tlhey do not capture the esses e olf 
olier lypes of atiN il ics v hih irc bloadly dc.'iscsd as 
O .tiatt . i d/ill al lir. 

()ppo-rsltill ..itliihs. Thest activitics lime Ito o with 
[Ile. imille.dim l,,n...d,, ofI ,tolplni/.llito l , and the.ir
 
mith ll 1)
lilroh , hdhellioli+lralt. illlt.dilhw I~levall.ce anld 

iflIst. Aglit'isltsilil rt1esIs.'isCII5I5 Ct II)OtjWihills1tsIi yIsi, sl slitissmii si ,esi, ssssiit is,vt.,vy as, isis s srt.'uchts 
tI tttIItue61M id is CV Sjfi0s tsil c I10JisTsitsssjiti

fall Iit itle olt osf the plislhsl i ti' mi itl lil t).
 

[ Ctl]is ;tgri, ttusrsi resca ch tsrgassizc:, isti'll Itsr itng-
Ici_i fitnss Its its cri ilolillictll b ;Itilsiississg tie long-
Icilt i ritirities sif s.rit t t 'scfttisisscst. it ist sstlrk 
1i01its siotIt-lt.CrU tiles ss. It II t ft'Itt'l itChtC 't.Sstsltl 10 
Stllv'ic ht. t c.sill . It sissist iis 'lie lilt t'\iltl t.ss itIs 
l .i o th i tt l..it ibeassur'd of ccs flow';s t'c It)list' is rt'isoll 

Itst
and ill tht' iit'. 

"lit'h issssii tiesstisll sii issl, , 'lsko's hisI , ;ccOis. n .
 
lR.t'scirh pirsnal igcisdils
fdiisisls-msrttss ic 
tfstIl!sidt' titSC 01i t' ILt'lldthi syslt'lm ald lIt ctlislry. 

Th icvits iitot_ I .t',L ll iioll ansdSi pllrt tt) say isoffi.'c 
(oftr .st'ti h 'iiiortat. fit' ittiiiottl'tl to itti loi Isoss
 
\.hcit tlicir til c I c s, ijss l 1tr its,+ti , ii,ld Ilt)ut Its0
 
i .leatlel use). 

lrstllsiliSjot'.\t t was Illsile Ca lllic.ftfliA i tslci Ii of lie 
icid It IsM'fltC pritirily selting. and,+ r'stIct'eallcitioin 

\%,itll o lit. rlstlsl gt'llcir ttil it.,s. ( )it' micls acli'ity is
 
the dec",tehopmcnt asd impciliscilatii of tit
 

,tis iilirit SPrus i, n. i'lclp;iing a strt'egit pi ill 
is ,oI cturse Ihy itsclf it majotr instiuiitinal execisc. The 
poi1n1 sIciss n5tl.' IIc is thatl pritssilv settling ianui 
icsot rc allocation sli lni ide I ' ill Ilc cntl .xl o al 
Nlrallgic i ,l,. either i k %Vlitl nul1)*ll r im plied. 

iT'e Systcis's inistitutisnal stritcg, siy c sthL'shifts ill 
t ctcsclUle eslltllt'ltil In1;itgciecist llucyonidfst, 

cxisting h+scl,s sit l'estsit allitcaition toi adinhistration. 
TIcthe extent hat ticy Cass ilt Captured ill thc lanlsicr 

which thcthe "lr Ill iisritics aic built Ill) lcy should le 
, priviled, lfhc sligilsdc of' teicsc activilics dcpcnd 
1upion how tjrs 11itogasi/atitral tvsrhail lhe systecrms 
had ts undcrgo hroIn is pt'scl sltate. 

Rli'.,'ar,'h Iluirp.,nur.shi/ .A'/irilie's.The pubflic Seeltor 
service ist Iui.,I cotuntries ds. nit suflicicrrlly provide 

http:I~levall.ce
http:tttilit.es


for reward and recognit ol directly and immediately 

related to excellen'e ant producti\sity. Neither an. 

entrepreneurship nild competition sufficiently 


Stimulated to push inlividuals and agencies to1greatcr
 
productivity. as in the private sector. 


Molreoer, tife inhcreit upirdictalil1y (ifr.'search 
requires that individul scientists be gi\cn ,titicient 


litlde to pulisile lict\. iincimentio l iitdeisa.Since 

these ntllmally are otsidle th, lliistrea uiteiri'illt 
thinking. and are naturally highly sp~cctultiu c.if., will 

nlt inle it high stoles illtilt slardald uriollityv-settiig 


exercises,. 


A systemII of, research g,liltls Ilri'scietists adjudged 

outstlanding ill their respective fields by thcir p,.'rs anll' 

(Ira conpJtitive rcscarch glailt sytslte %%illfall under this 
categIoy 

Ill co l tries \%lcre t'lllittili l s aIch glnlt Systells 
115 tCCl iioptlud. lhCy ire also Il.,d 0 Ctieress tile bias 
a.,illSt lescailCh ill tilt haicMliatlual sci,',es. tue stcial 
scielices Mid tilt .All(i pluisitIC illCi ltisC htihll i s ;111(11i1i 

Itl;1l1N li\'c
clct.' 1cwili'crs hi the Iloli".,+l".ilic's. 

Tue titC types it it's dstlribd ire bilt sonic tfIi'ti\ 


the orgaiii/atiimal pliolilies wMiIMI nationial rescarlch 

y'te.'Itls ll'hi.'i t lttr ,I ls te'ts' li I'oke ii dowrn 


will 'ltct hiuw\thue 'esultch admilllisuati's thcmslve's 

ptlc'ei\'e thif nationJal l'escach sy'stellls. 

('COfutptuailly it shOld Ibep)ossile to add the criteria 
which address, 

irgiiliilioi'.i issues tlito lltos which 

deal with jI'rgla fiimititic issues in allilliegrated priority
selting exclise. 


I lMiseVe'r. the ty'pe Ofl.lixiiiustillhlgswhiCh Ont 
discriniiiates fll' proigrln coitenlt ire Eltlilli\ly 
dillrclit filill the typt l' actisities ale clhoouises allilling 
toi satisly organizational nuceds. Piograin priiority 
(Iccisills arc cssentially lilg-terll activitics. sw'hile 
uganialional neceds art Lulliahified tllhme Ithose 
exilrllily visibile. shotrl-gc'..alioll, uslially downtreraml 

elihanu'e tle 
teril tilliess to teile 

type of actiiiwcs en'ih hrtigani/aiin's sllirt-
clsii'lllicllt. 

ior example, tlue criteri for the opuno'lilitl' hlil'ill'.s ii1 

theii' irucr of imptnte cuuiuhl hlt: 

I ) (JlullCes
of stiCccss 
2) Ouick malturily 

3) Visihility 
4) Cost 
5) ticononic impact 
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Note that the same criteria may hbeapplied to stiltegic 
prograin dcisions bitt tleir order of*ihportance will e 
different. 

LINKING PRIORITIES YITHl RESOURCE 
ALLO,)CATI(ON 

Priorities simply establish lhe order illwhich alctiv'ities 
are fiutitleda otlclmpl;ting acti\ilics. lieill iullictu 

detci'linatioll tit levelsi allocatjoi requie'es another set 
of, informllationl. Tile r'eso~'u requirementil of,an 

particular ac'i\ity will tlepein toli the clillt Ices tfl 

isstillict ill the activ ity' tile ilierel cost ot
 
toiullitllgthil itti ity at a plieviiisly set level of
 
capablilhy, and tile capacity of tile icti\ to alsorb
its' 
rl'tUiCs. 

'l'.lle mlletlod prolplsd is to treat the Ictlsoul'cs a'iilable 

itOtte iltilal '',eail'ch sy'stell f tndiiposcd (t'as aiiiiitl 

se\efri porlfolios. Flilowin tile iul'itii'io ill ilte
 
pl'e5'itls Scltiolls, tiles' Illtis
ht siltlilri/CtI Isl'llows: 

I o'gram I'rijij,. 
Systeil-bili npiporl-lolh+
i 

(("muno~dhy. Nonm-tl11odilv)
 

()f'iliatioallu/ oliI,'iii' 

lransitioi ptuI'oli 

()ppulItultily porttolio 

Research tlt eprleil'shi rllrtIlolio 

'The filst is based on! prtgaill prioritics ol'a lolll-trlnltl
 
system-building natil. while the rest attlllpt lii aplur
 
issues dlfliicd as oi'glli/iitl ill llrientatlit. 

Priority lists alc declopcd lt each potd'ldil, based oii 

appropriate criteria and lchtise weighls. 

ldalls' the iilgailu/ationui plioulitics slliuhl tall stitihtl 

tile limits of tiledusiicd ralt ii sy'steiii-liitilding 
pruiliues with a le\' lighly justified exceptions. Illolher 
\turds. til orgezltli/Itiiial prihlities aie established 
sep atcly hill arc "iestetl within prograun puiorities. 

olteach+
o tiie activities illtue list. al ilhllcatit tulIget is 

arrived it,based iII the acitual coist ul'cmnlucting the 
acti\'its'at a desired lesel and the callacily t lhtIatactivity 
Itoabsurb r,esoulrcesef'cNctisely. 

Al/i riori tdccisiii is iiiue Itoparlitio lli': projected 

available resuurces alloIIg titecs'vrIl pirt folios. The 
acliit.y cells are licii allocated 'csotircc.,siarting froil 
the lop. until the IullU'lio resources are exhausted. 

Planned l.ii'ulof( alabiliii'.It is s'ery usefutl atllisstage 



to inllroduce Ihi nhotion of' planllcd Ivc I of,capabilit is aI C 1,pwlyA b.Isur/s Rsorrv I.y./i'ili'jvly. The next step 
decision variable. ('apability ilI research falk itllo is to Iranslate the planned Ievels o1 lcapability to
 
diltltlill grades ot ittellsily and soplislication. t\ lte projccltld lesolice relUiretnlllts. I hswe\er, tile
 
base, ole simpl has tile capabililtv Ito monitor 
 resource iltplications ol the plaunld levels o capallbilil\ 
tecilliologicill developmn,.ts .NC II re1. iMid cannlot be geraliCdto t IS. cosnisso11dilies. disciplines 
i11tsitlice, test adlapt theseNisnd IleclilloloIe's to locall lid rcioIS. Research inl ]ivNtock telds t ble 1111rC
 
colilitliois. \t the illielnieliate le\el i, fill abilily Ito CostlY Illial rsc.AIClI ill CrowN. 
 Sscial scice. Ireseal'l 
contHI alplpliCd rescl.. sI;and e'lct. \ t\cl1iiotoL!v. les", tl;in liist Itlsal scicslic. ()11-tarIstnIewi unsually Itlilr. 

[inall' tiiVill.'1un, is the. abilits I, to ll llsCtbasic ind lsescailch ill olltkil re.isl s iN ine _xelisive thani
 

" 

slialelic lsesrt'll tll ssliciltlmi a pilollei.,s. rse",s;li eUithrltI l inIcattily ;accesible ;eais. 

ICNonreCThe're. is ;1I\\ d ' t\Sliliatioll It+t -tllelt.' Ipito[ itI thRIs lhe llrosisctC el lilireiilt'ISmt le plainied
"tllIng ;justl I ,CstIIiCC ilo a1ti'i t the higl.st Il\ tl. Itex ls sItlca l alilily are betl lt toith jil iiemtt of t el 
ote,,tiisil'\ or (lie sAke OlI.i'ilicisncs. I ho0\%Ce r. Ilstiullill implemssenting agclci 's sN/jello /cii Illilt' XV'h'ltl 

trCss ICh ;1t1tililnd I' tliM ;I ' \\IOf'Ii i d t0 ie il
 
Ic.'llpHfllimH;1111 'Ih1;1 0 l l (1)I le
1hC'a\ ll 


iiiitil CiiCiitiIi l e lN. V,Iidl :it I ett f il isldoiii Iiisi s ni'l N Isireose , ill the nd .,le ra teit' iljlctioi Of resOlirCees 
sis: hciice. the intf ilssci sil 1ilhe [ltioi it il;an el lc el iti 11' acli\ity st,ill hive it li I il)eresl by ilie capacit y 

;!N Ihe sthcusis 'ii Ie t, thf existingof c;lij hilit) ib ililIIhiIC it its tilIlctillsre and lisissaill rIl' I, ces its ahissrlb 
alml letc i. ;IdtitiiOi;ihr",illre l eten Ill IIC olthigilyctivel\V. se sdc 

tI;iiid 111ia11pistrere\'t_.CIi)ctiivit\v. ]lsts lici l l'i ostualt .l[ith t ist ' iliipiii lils .tciiiii liii ltuc,. islle+ illlIch lhatlal eilit jsisttvl a sil ,tdtleus Ilo.s\' st+ sslubst;sluiiat lssIlsIceL. 

Ilild leve'l si talaliliti s tesiit'd, l'Ii tile Iess<IshIlb 

illilirtAlt ciMl tiii , IC ..l .\%iltt lie SinsilaMl'. atpol55I
tishlhe iliiiil lesd unit lisitll l\e its llillsliseiiitt
 
sl .itUtici ii.sIIIvst0 d Itl its, IcstsI IClilaL.tl bhtire iddililial
it. 

i LYO U I'.1+' s ;Ill. ;IIhwiIl'tl 11)it. 

Tlie planurned L'l u citIiilt\ I ItiJutuIMilt 
Cs 11iillitditt'. t\\,sssr, 1ii\ cstl Theseh d ol'.aleitil irlltit slte isi 'islyinti. sitcII h\ I'siiri/i c i', i ill stt 

%piI.sI'u i /A/i ll IIItl t trel ' I siiiit t.!, it bariC. file llilitlisisg indsl Ce\altillitss l \Nsteiii (it tile
 
.tiittgi,,' ijti ll pllli ct l 1i is111;i %Cr\ isssI+Olil it islig illi/tliol hsis ouse) ir sisiply tlhru gh l e tillis 
 lled 
e iisiiiiiislil 
it_ ,+ril ;,',accessilC Is i .tllt , i \ little jlldgsliclls l kts ;ili i s i'tulls. lii stitlLitial plot ss 
cist (ill rssUsLs1ic,,. lilim l i d CN l ofisit sculitvl I. cuselli.s ill ril rec tllnls itiluiiis v ;l Isis fisl ier te lhs ICtetllilt.' 

the liist-tesh cil i slav lie h+Iil,l+,iiiiih\ ill iisl'r i0 tls tlanned lhtcl f Caluililil hael ct vllest teisled.
 
ftee ie iiLTllrces
oi"thir"1llisrt;s1 st ttll ti es ill the 
pritsitv list. IProj'iili'dRcssisc'Rsquiuin'i'nl. ilcliml ( "i/A. It 

shouhsld be pussibll li\\ ito et sip a table sisilutr to thlat
beI .MNri._ivter. it ,liuil , p ,,,il+c tis di.crininllsal ililltislle shiswll ill l'l; . -1t0 ildiCatCh_Ie Ihijeid.,, I IsIrc 

tscipliiic, \%itlhi it nlss jis coiii il it c. lor scieLitilic retuirt.illestn st the slulle'reitCallioctioiin cells. able 4 
l+il)Ill ilit/us Il"tI juilhireI h.tCt'l. t decisioll lla illustralte lie br.akstioi\n f rith .es.sIt_ I-iiLliIIg 
lieinil,. tis plan it .'il auilit "I\ el I ill sisse disciplinse souit ittsilii I csi l rd esiitcemodi.ies. Thtesl p l r1it 
ilt ,.ilililit \tl l 3 il ;iithiir \%+tiiithe sainC allucatins aliing ill listuities ire siiitiiu ilcid ill lale 
tL'(11111l10\ . ( il 

ttIlIIIlili it tic ilhiir.tIrllln. All modlltieis l dIlylie C Tie res"h icesii ill IitltL'it hi ttolhe 
-pl'cilicsdi th ipleli, sltiget. %\illiavte its he raniked alhlctaito cells ill dcsCeling oldet', ilsol'-c.s beeslue 
high ill ilie lirilii..s list. ,\lI t1lhes iliei ele.tgated it a ivailible oi h r .sl, cti\',, lthie lttislios.
 

esisistlu ,tlrvgol sin stdes llihse\iliclih Csandidates ts 

1ti sr hir lisw-lesel , c i',nlikItlly. nlsitirini acti\ ity. /huocri a ;long
Iortl,/ios. The portfolios have diffl-erelt 

purposes. antstthsl'efoir it is coIcepttually difficult il'ust'I sise onmmossdities sIlt id1t ilidi ' prioiit atpsital illipossible th)alivc at a qtalltitative ifs systeiuatie 
but decislled itltiilll\ impitll:iii iii sl g l''itlllc..s allsiug portfoliois.be ,arie approach i) partiuioininu 
tsgetlhie.r wilh the "icsiduls" sr gseivs suih;it' il thle This isan inuittive, subtjective tdguenit vhicl a resetrch 
Rescitrch FIIttnerei.l ship lfiit-llii. aidriniiralitu- tas his must Irtilesd advisors must make. 

Ihiwevcr, itfew gncral observatitns may be liel l. 
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I) If the research system is perceivetd to be doing 
extremely well by its publics, there islittle 
justification for fhe opportunity portfolio. 

2) 	If the reverse is irLi, and/or if the research 

effort among gro-.cologicil ones and anion ptliticll 
regions. I nforluttely. there are ioknown acceptable 
slandards for the balance bete ilbasic and applied 
research, lor production and elviroinment isearch, for 
balance alttong disciplines. 

aidministratoris newon he job and anxious to noike a 
,ood inipressiol. there is atgood eaIse toi a mlote[leb.thtcnedoeine ltoniaewhhr 
visible opporttlliitv pll foli .crret_ 

3) 	 A NARS \%hich hAs just uIifIerCoi, ;astrategic
 
planining xcrcise \%, major
hich called fot;a 

ofrgaiii/itioiiaf shift,
mlay luquir. a lIarger Iransilion 

porlitolIo coipaId with one 'ce no uai|l-
slrulcltllll;i1,.e, ate e i,,eem.tl 

-1)In soic of tie torle natue NARS. \hcir there is 
re Competitioi, tosom ned to tir tp oll) lice(

Itill lvllhInIM11IWIb\t. \ iSibh.,;;I ds;,tls 
ru'ct,llititol+. lltl,.'dCsVir tllrI( l il.)
;ill]t_'X t CjlCIr,I..lu 

polullii I uivtietlsefuIl. 

5) 	111ai, c;IN.tIhe .s-tvmiiu-ihdlinpm ,[fohlio ,sluld 
noi iaill, u111'inildjiIX' +,shirelofl "cslle .,,c,+'t til 

fTh'iifiiuiml tit tim(lit\u i,. iii iubcmno uql] Itillis [iC
poritfolio if sholl-hl II uI.s cCmlisi ,hul ovi\ liInl 
hugl-. II I.!Is I O\ Ci a ).riod of litleOf ialS.;IrCli 
;Ildillil i MllOCS IC,.IICL. 

IUI); IN(; T IEIIA LANCES ANION(; 

(lllIlR l'R RIMI' 'IIIIIE S 


It is nai\e to assiel that illotooI' poblic will svatll to 

look at agricultural research prorilies 'xc'usivefv inl 

ltIits of co niluloitis. [hat will e too siimiplistic a view 

of1the real v.f I.
 

;II1110oIu.
[lie balace ur1-11!uuhieCl iteamlg.
discipli _'.. u hlsic and aplplid rcseuch, h.iel, lllC\iI 

]ldtlitill vs. llvirolimmnt iresarch are relevan 

pri rilY issues. 


Incereasingl. I.leislat s \wtild like to st,,hw their 
political districts or regiois statnmd the priolrilis.ill 


It this approach it is assmiiud thill tihe rescarchers 
tltttis.lves will build in thes collsiiferlitls as eIh\' 
deClop their rleseirch ploiis.ils,,. I lwes,ci. this is ilol 
clitoutell. I lie Ietest;illlrs ItCd ei-illICe MI1ithe I;iIllII d 
relative shilts of priorities iet eI theCireseitl ad thh 
nxt pl lit lfiuuls, 

['lie
first stelp oh\ iuslv is i Cl;iracterizatiin ol Ihe 
reseitt . ,lsfefort in each i1 these issue.s. lhe ritugh 

cotngruience role can lie applied tImtile ialnce of researc

dC(atl;e 01 \ hiet tielevlIs are.M small, ni]e.diuni or 
inajot Jliftts are desired for.anly ot thle Categ~ories. 

This V I'\ebrief cIcrnc. does not intend to diminish ile 
impotln;c t these ilie'r p riv issues. \IWhat is 

Intended to tie con,,eved lucre is that these Icas are 
t
much lessstiscepltiblie to ri.ools. qIiiitikiti\e treatnient 

Miid thus remin n ra,,;ie 0,ibjet'Ctise (or iitforil.d).V as olf 
juidgmiient. 

CO((N(CIUSION
 

lh 	 Impelr ate.illpts Itillustralctne of fii lpussilite 
intg.rated ,liroilclicst., twriculturat research pritirit v 
s.ttill and r s iurce allocation iltlhttenatioal risearch 
S\,Ste lllevel. 

fhe ;Ipuo+iI to tileli llps fole ftie folloving
 
obslr aliotlls:
 

cover too much ltrond tid ill doing steIlid 1t lisc 
."edibililv and accel)tan.ce. Tle methoidologies il 
relevinlt ailfd ]iu iCial itsflriseconomIi goal ;1iid 
mesures are coneie f. I losvev\,r. they break do'n 
Coiiceptiuallv when csscltiallv political de.lvlopinment 
objecti cs are ittixed up \\itl ecoloinic goals. 

2) National priirities ire ofteun expressetd atfiriori tiy
 
setlltin fixed Itouirce allocation ratios to different
 
national poals over a specilic planning lperiod. "Tle
 
;lloatlion ratios ire revi w d pierioiidically is 
gi we rnn its efi na1iti as progr.ss is ttwardsaltf nild 

statecd goilfs. 

Current priority-sc, ling illetlitdologies. on tlhe other 
hand, proceud \\'ilhtie lIrisi t fitil c;iii adopl 
approp iale crit elit and assign rel'iive weithits to 
tlhcse criteria to airrixe at the national priorities for 
auricultural res,;ilh. 

I lowwe.,-. for the laltcr ajproat:h, it is Cuncteivalle 
that itals mntt iI 'gats Ii, [lot ie served at all. 

3) lhe al.verhlifeess strongly endorses tmetaper 

usefulhiess of prioritv-slliiig irceu dures and 
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procceds to illustrate ltitw they tay hc tisetl ill 

conlijllction % ll)
otlher tilcasures. 

4) Priority selttinig and res,.).rce allocatin can lieas 
titich allexercise to optlinli., I allocation asresourc 
11ogCnalle he Itte toesourTs. it tile e\lcist.Gill 1and 
dctltlil41' to the Isealch sy"stcrs piulics (lie 
crltC"l)Ollic'tl.Ct ClMtC'tt hil[arlp , ;s1t 1 rCtC i liti 

natinal ,C.\clpillell goal"s. 


5) An if 'latitlatlSlilltttt'tl ola.liW'n/tll ii''It ' h.it'il.s 

is pripoectis l idgte t\hcecl ilatiotnal gotals[ ap llt 

.ifid lilt h Th.ese stolratl targets mietCearell 


tlcliiCratCh Clltd Ito
accooiplislt_e ttlotwing: 


a) to ttcilt'tiau Ninisi Allttlll Icilt_' v it tl e tlu 
htcultd mtil lpccilic illI', liltill objeclises:d 


)ti o\ i lc'de tll irtl I'Or Ntsllr
al iti teIsclch s, 

miid
thc Nhilistrs otlA itl ctiie (tlctsionl s'ystlll) t) 
ilhtitCei tni iWtOli1t' ss\ throii.,a n their 

[iCtilvitis(-
tinrtle lie ',ciCllti',c) tit 	 lit MI aJriCls Itohilch their 

tetll \sagtlls to: 

h)	litillkv. i t ahlisl :aitot'-tt-iitc colit'slit, ticlice
 
Iheet'CII litrt'Ctell agTla antit \
deseloplllt gtals, 

M%it) ( 'aiil lii ih\l,11hteiC. OWlie-setlh Coit1ittit6iit 
littild, its It'-(tl i\ti iiiteiCtitittlitic'sttclls 
tot iiitlitill. d .isclillcs atnd aglt-ecolitgical bt1es. 
I htsc's tl, \i hilt-\ucI classiltatiit is ;Ihiltlle, atty 
s.itilc It' iltg \\illLIcitir iiss the ititeraCtions. Ottlthe 
othlter hand. 3-v..- \\a., mid .I-svts classilicatittis 
at lilticl, 

thCs lie/\llllllg classihieatiit. ttCittititdilies eatc 
titist ltedily to ds hclipllcll //ins a wronggoals. 
pltji'it'r('' it ltt/rilt tl lltnii Itp/n' Com/ 
t'oi1ntiditii i. I/et'liliiitl tod/i. oi'.sling 
tiionalri'e'l'i'nilIrjir'i. Te balante llititlg 

littti s Ot l)lodtlitill. tileIMalattee ;1111tlig diseipliniCs. 

ti ialaieI tslsh iasli eusitsiis applied resatrth, 

ii a queue olactivities as resources becoite availahlc. 
Actual rtsource allocation dcisiosS. OlItileother
 
iard, requite antlcr set otfinhorlumIn w hich 
includes existing levels ol support, inlherent Cost of' 
Conduclting atacltivity at a Jlailield level of capability, 

the lplacily i'an ilita ,ity to ahsorh resources 
tct¢lively.
 

Q) Il tlilll to p'pngtittt priorities, the research syst.iln 
providte
11t14st or its organizational needs. P'rogram 

prioritiesare dclhled as lo i-trill strategic, systemt
buildiing activitics, while tirijafioatall;.iorint's are 
dlfincd tsqtuick-gestaling, visible activilics which 
cnhnlllc. the orgalli/atolln's sholt-trli tihtessto its 

ctvlliiltitellt
 

1)) lhe al potach prposcs to Iltlt tihe eSOitCs 
ivailable iot- research asan1investIent fuitd with 
several iiltttolihs. (riteria atid rclativc weighlts ate 
devcloicd ftor cach porifitlio. Since the individual 
poirtfolios have t lro\\ir stpes and purposes, there 
shttuld be mitc logic anti 'ol,cience it the criteria 
atld relative weights adtpted 

II) Based oil their espeeltie ctlitelria atldrelative 
weights. prio itylisttings arc established ltor each 
hott'olio. lrojected etioltrce tetilirctI s are 
dCll illtdfir CtlCh Atllciti cell, hIasCd Oil 
inhert costs otloiuhicliitg lie activily at a plainned 
level and liecapacity Ita ttlh lest[ces .I'fccliv.cly. 

12) ,\n prioridecisiitn is lirlde tiei it) apptrtioil 
av'ailalle resituites antitg the ptrtfolitts. lhe 

testures arc thtenassiginedto lie allocation cells illi 
dosc ntling ortler ot pririty tttil the porttolio hltd is 
exhausted. Illleitilikcly evetit that the assigned 
tesoLre level exceeds the pritcted tesoine
 
rtrelilctlits of the acti'itics illtle portolio, tile
 
resiurces ltrecassigned ti the utlherlirtl'folios. 

lust lie 
tlilploieit.tll,i itt'te polltiin, Itreduce cost of approached ill tilecontex of [lieinstistittiit's other 
pirdietit. itttnitic piodctiti iisks, aid it 
lnilliliit,Ilhitilatitil ill yichl levels. t. Calllietaken 

trialtageletit functions, such as strategic planinhg 
atnd mnitoitirilig andtvalualion. 

iitl ¢ccititt ;is tlhe ctiiditlt restarh prottgrtatms at 
tiilt-tip. 

7) 1 l\,\'cti, fiht.¢cnomm ily,approac~lh has itsov\.rl 

limits. ()lhcr verv ittilrit cotnceris at ignored or 
barely addressed. 'Ihiese titti-eOitrtiiiitvttil, ctuS 
siriply rav'lIC h eiltl with s paratly.. 

lie hia liilcetititi lecsc'l aploiclics (tit illaxinii/c 13) Priority sc!iit and resllirce allocation 

8) Priority settirg establishes tite order il"hirrttlnce 
atnong competling activities. 1iestablishes tile order 
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TABLE 1. NATIONAL. I)EVEIOPMEIN't GOALS 

I 	 to achieve food self-sufliciency ( inycrsely, to reduce 
food imports), 

2. 	 to stimtlate employment' 

3 	 to inprove nutrition among disadvantaged sectors of 
society; 

4. 	 to generate foreign exchange (to fund imports and 
develop industry): 

5. 	 to promote agrarian reform: 

6. 	to accelerate economic dcvelopment ail soci;l 
integration of cultural minoritics: 

7. 	to consersC tle coMnlry's natural rcsources and 
safeguard the environmeit 

IABLE, 2. AGRICUITURAL SECTOR OBJECTIVES 

1. 	to increase pro tict ion ofcereals, grain legies, fish: 
livestock products: 

2. 	to incleasc demand for labor by promoting labor
intensive type )fagricutl ire: 


3. 	to help tlie nmalnourished thiough expanded nutrition 
intervntion activities: 

4. to promote agricultural exports: 

5. 	to accelerate land redistribution and to help organize
farmers' beneficiaries: 

6. 	 to promote igrictulioral development in the tribal 
comMimitics: 

7. to minimize soil c"osion aid reduce tnsC of agricultural
pesticides. 

TABI.E 3. AGRICUITURAI. SECI'OR
 
OPER'ATIONA LT IAR;ETS (PROGRAMS)
 

1.1 to increase rice podinctio by1(!, to keep op with 
population groN Il and to provide flor food reserves 

1.2 	 to inn)case mai/C producltio by 3(1% 

1.3 	 to increase fishlcatcl by 45% 

1.4 	 to iltcrease poultry production by 25% 

1.5 	 to increase aqtactnltorc production by 80t% 

1.6 	 to sustain current producti ily levels in1beans.
 
vegetables, cattle, pigs
 

2.1 	 to rehahilitate existing systems 1d irrigate an 
additional 2011,1(100 hectares of farm land 

2.2 	 to raise cropping intensity Ifrim 1. I ito 1.5 

2.3 	to promote rural industries (food processing: 
agricultural "qupmiptiiei1t iaiiufacturing: handicraft 
production) 

3.1 	 to reduce third-degrec malnourishinenl among pre
schoolers from 2.5% to 1.0'% 

4.1 	 to0sLstaintlCrrentt prodctllivily levels in pineapplC 
and ballnrai 

4.2 	to expand export of fresh mango [IN50'% 

4.3 	 to expand export of canned tuna 1 301%, 

4.4 	 to expand export of prawns by 100(% 

4.5 	 to develop a ealned tomato paste export market 

5. 1 to redistribute 5001,000 hectares of farmianis 1t
 
tenants atd landless workers
 

5.2 	 to intensify extension aid organize producers
 
coupcratives in major land-reform districts.
 

(1.2 	 to intensity extensi on anld organize producer 
cooperatives itl the three tribal regions 

7.1 	 to promiote appropriate agri-silvicultural practices 

oi hillsides 

7.2 	 ti prolote iitegrated pest management 
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II ANN I; I) 
),%NI(llM1 FY OFI P i. ITF~SI:N I )T R M:j~IYI.RS 

01.2. 
I 21,2 

1.1 1L 
1,2 

1 

7 L,2 LO 1.1 1.2 
Ii1.0 1.1 1.1 
Ii1.1 LI L 

I i1..; 1.2 1.1 

I1.01 LO L 

I) 

lAI E5. PROJ).ECTED RES( UR(1 ALLOCATrION 
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Imwd I) 

Cost 4(itIII I 
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PRIORITY SETTING IN AGRICULTURAL 
RESEARCH 

Research adminislralors in naiioial agricullurial 
research systcnis (NA RS) iti faced with thlie ned to 

estahlish priorities aonllill coinpeting programls. As 

research hiudgCts havel i!hlienCd . tlC Laild for 

iniplrvd ic d , to assistilo N\ RS admjimilralor, witii 
priority-seting decisions,ha, zro%%ii. ISNA R is 

rcpollilig t thal (ICuMid h\ des ellg 
 Cilld 
practical vel florialls' strutlurCd prlocedures I'm use b 
NARS decision-laker, wMeiimaking research resource 
allocaltiolln dcjCisioiis. The pLrpose of this P'ilpc- is to 
idcnlify crilical issulcs ill declopiig priority-selling 

metliods: tolrevic\ rcccil cx 
 ielice inapplying 
striclured piority-scthlg pu,wcurcs: ald to highlight 
pl:ns Ilbr furtIlhcl refincumill of iliclmethods. 
devclopicilil of (loci)1IIilaliou. and collaholalion witih 
NA RS. 

ISSUES IN I)EVELOPING 
PRIORIITY-SEI'TING MI1IIOI)S 

A SCliC, of 1fundllmlalll issusC i' rIlvilnl to 
(deNvclnlcuil of ii iox cd prioi-ity-sclitiig inctlds: 

I. Why Might More Stroltltreid Priority-Setting 
Procedures lie Useful to NARS 
NA RS dccision-miiakcrs umaike alhocaive. choices 
based oil thcir kno\ ledge amid pr r c\lC-icicc Thiat 
kinwledge uild cxlperciicc frcqlctlly\ includ,, all 

of curlent nali 

iunt i0leuetivCs ;is viCCd Ihiogh the political 


mlisculit ind ur nol aid rlegiuoial gols 

plrcess, a sense lf the serive iv of particular types (If
r.scarch prohlems, and a gencll feel for \, hial is 
possihlc to aehie,: through rcscarch (if differeit 
types. It also includes all lw;arel1 i ohf dcsircs of 
Prlloducer groups. l)ccision-inalk ers imust (ICLdeC 0tow 

ISNAR 

ultch emphasis to place on particular commodities 
(e.g., rice, maize, sheep)and types of research (e.g., 
varietal improvement, imllpr ed livestock nutrition,
farming systems). Il.:ci in Ihos decisions arc the 
locational enpliasis of research: the iicus oil 
particular i~ctors ofproluction (e.g.. land. ahbor. 
'alcr): ihc cnlliasis placed of) longcr-Icrml hasic 

vcrss shorcr-crin applied and adaptise research 
and the distributional effccts of -erch oil farm 
size., ol produccrs Vrcsus Cllsui fllerls. a( inilpeople 
at diffcrent inconme levels. 

Ill iany NARS. rcscarch resource allocation 
decisions llec heavily influcnced by the previous 
\'eal's budget aiid by rules il thumb such as the 
congruence helweci rescach spending and tlic value 
of production by col]niodily. Clianges which do 
occur olten result fromi0rctlieNiSby sciCntisis, 
pressures from politicians ll( ioducer groups. an1d 
the dictales of fircigin-assisted pro ject. 

Judgenimn hased upon prioir knowled(ge and 
infornalion pr,Vided hy sCnlists is crucial for 
research resource allocalion dlecisioins. hi addition,
rapid or radical chlangcs in) research programs can he 
costly. Particularly as rcsearch hudgets tightened, 
however. forci ng clhianges in tile systemn. tlie 
increased use (if lmorc sruclirctef quallitalivc 
methods may prove helpful ill improving the 
ilhjccfivily I those juidgeients. The aim is to foster 
consistency of rcscireli primities with goils and 
objcclives and to ilpilove fh clficicncy of the 
rcse'arch system in meeting producer aind consumer 
needs. The idea is not to replace judgeinent but ti 
increase and organize the inflormation available I'or 
updating prior knowledge :illd beliefs. Tle hope ;ils:i 
is to inject cont iuity ill lie priorily-selting process 
anid to provide NAR Sdecision-inakers with nethods 
they find lielpfuil when ratioiiaiziig their decisions 
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to and mediating conflicting de.sires fscienti+sts. goals and, ill iany'cases., are eais ol aclhievin g
producer gropil, ald l Olilici:ais. I)Ociinicntini the those Iroa<der goals. 
decisin process through a structured procedure may 
also help gncllrte.additionatlIresources tor reseacI. 

2. Why I las There Bee Relatively Little 

Previous Use of Quantitalively Structured 

Research on Priority-Setting Mhethods? 

Mainy q: .litalivc llioril-st iiii occdtures arc 

ctlrleiil~ljl ' 

ahilt hut I'C\\ h1cilhav'e 
ililutioiali!eud ilit th cci nsln-n:lkiiiiuprictices 
of NARS imaincis. A crucial factor illlitenll-lse 
olthese procedure ,, 

ilidoiliedl, v ias heen thle lack (it 
;Irigtitnus vet cost-Cll'Ci\ iapploachh \k tiilicall 
incolrpol-lic theil:ig iiiiier tf lCoIniiodities iels 

rese;rch arcas, is sll i,the iiiiittiple gnats ii-t 
crilcria tind ill most natcgic uhecisioIi-iiaki g 
situiolls ill R [hc h ce , ii 'le.rllriislab lN .

the qumtlity and quitl.V\Oh datta il illils.
coitit's. 
Furlheitiiire. the clillpiut1CI citii' lityV isithlc 
thrughu micriicutIIIput'r, il iostis de(0vlhpiungcointiitv 
N,\lRS lmdnyu' ti r.u,\ihalite t's'e tsviiiirCiii Mltt 
three ycar, ;ii. ilally, the Iv.fit .dle rJiriuiitV SCttil,-
sceictl less urgiit %\ l ltdeleI \ Ct NIMrlil 
Illitl 111'liiutdims c lractiln.i does iluio itiiim Ciit.' 

3. Priority Setting Requires E'xplicit 
Coinusideratil 0 Nallionali I)e vuhlo)ill tmiultiple
(Goals. 
V i ilt iiiuivid ti l iciOlil., ildl(IC\Cll iriciulltll'ril
 
Ir'nCe:liCh
;ihililtiiri 
 I. i\ e i) ,1llii itsThese 
whi.i cllii;usk i'ir;uItnliiilual ols,. lost 
Cuilllil-i6CS last' ili eirlidillg lilliillilf!uiul of 

icreasing illr ittsi ilitiiirt 
 . the social lil 

cilillliliC \Cell-hCiilc itf tIlC'i pt'itllC.. 


This hirl:ld 'iallxh hltkcil thiwii illtotgilutl nciici 

threc ilrOc specilic po:ils: r:iisc ite
( Ito average 
IC\Cl t velt-tieiig (treCtllls ie'.isiiret' illICits Of 

il.ilc iI) i It IIIitrv: I) iiiiert'anse tiehL'll-hicing 


it pirlicilalr illii, (tictiilld' hi\k -ilicil lic) in 

sieici;: id (3) tiltiiscr econi ii nd liiliturv 

(hsocialI sCcurit\' in the cOiiili v.()lieasp c ) tie 

cuCOilOIiC ,cuit ilygii. 
 i ia ilvll\ rucdlicii'g \ear-lto-
'ir iliclllie hlictiittins d cintl iic liiog-ruti 

nustllinaililt' itffthile:utirFi LesiiUir hisC. O 

acliicvc thiese hlie riliat- gols. cil ris nlliv 
specily lnlrc specilic ilitill 'i ils. such as: 

cli.Vi\in Ld sClt-sillticicilIc'. Sliinllutihiii 


eimplhiimeiit. iniprosin ngilliiOm o1tisiti\'itigegd
 
groups. gelierating fireign 'ciingc. riimliii 


igrarian refoirm and acclritili, the ecoinoimnic and 

social intcgraliiin iif cullturul niilicnrtis. hiese iuiii 

specific sub-tials are compoiilinents if the broader 

developintg il rpi 
research priority setling. all thre hi oad goals will 
normally ne'e'd to he considered aiid. ill 

llt i ..dmlethods lor-agricultura; 

most
 
countlies, it will hc neccssarY to cxllicilly
 
incorporate several of'ftie illlc spccilic sub-goials. 
I lowever. wlll ciiiisidilig sib-goias it is illiporlalt 
( not to lose sight otfle ltorcst(liajorgoils) fh tilet 
trecs (sutl-goals) and (2) toiIciliciiher that agricnl-
Itlurill i'eseMrli is oiihv Of 1Iianv t asil'hte f'or 
;lcliViltg sociCtail 1goalsand thal reCsierch is if lit' 
p\\Crtlit totlI lcievinugh othiirs.ul sonllic goats tliall 

4. What QuanfitativellPriority-Setling Methods 
I ave Been Previously l'esited 

'The priliry nituulds rlclirtctl prc\ioins st udicsoii ill 

hir rImesearch priority sctling iicltdc:
 

i) cthishinult aid veighting of' niiltipe 
citeria (liot" rikiig ciommiiioidities and research areas, 

b) use tf tlitit-cot :ulvsis, incluiding
 
expee ectiloillic suirplus lcinliquis. Ito
 
CuliiiiiiitiMi nd ICCsirch ae'Cis:
 

C) applicatiiiii of iiiatliciliilic'al prograimiiing toh 
choose aii Oiptiimial res:ircaich illlio illoirplirating 

goals iiid coiilllitinl.: 
) hV,hleloiiCilt iilldsC 0ti SilltUlliull iiiucl. 

tl'l lc 5 


below. Addilioiial iill 


' 	 Iei iir il)liioicllc l Irieflv dlescrilbcd 

ihniiitioii on these ietlhods.
 
including discussiois , Iheir uil':lit;lgcs nld
 
disadvatii:igt's.c heifotid and
iildin Noitiiii l'ardcy. 
Slhilln'ii
v. l , . chih 'tllilli,tli, iid Anldcrsiii aind 
Parlil, Scuhic. id Norlmn intl );ivs. 

:a) WViglild Criteriai lodes. ScvScral studies have 
cstahlishcd iiiiltlh criteriali riaiking 
Comnnodities (il research arcis) iid tilen 
ICighted the indisidual criteria to arrive it ii 
aggregate priorilt ralkiii . The re liiwc ieights 
ittaliclhed to each critlerio irle\ at ile finallist 
of rcsearclh l riirithics ale soilnliiis left unstated 
aiid sometillies Inadc clIicit. This pliocetiir. is 
oft'lellCalletd iscoiilg iodel appriioach. A ICw 
Studies ilSO livC uiseud a crudc scoril g iodcl. 
called llgrulence uililysis. ill which all weight is 
placed onlthe criterionill 'valuC lt'pr(ohict ion. 

b) 	IB'nfit-cost Expecttd Ecoinomic Surpliis Analysis.
 
Th'lue I inuefit-cust approach to selecing research
 
priorities has heeni used in diffcrent forms. Most
 
studies hav,: employed eluliuneir-producer 
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surplus analysis and have incorporated expert 
opinion to determine projected researclh impacts, 
adoption rates, and probabilities of research 
success. These studies provide estima tes of the 
economic efficiency and distributional 
implications of agricultulral research resource 
allocation. Thuy lypically calculate bencnfit-cost 
ratios. iil(.,:al rales of rtlun. and nl present 
Values for altcrnativC types of research or for 
research ott diffcrent co:1 '((lities. These 
analyses may or may not iiclude regional and 
international research spillosers amd he effects of 
domestic pricing policies oil research bCiefits. 

c) lathimatical Programming. Mathematical 

programing is another altenilic for research 
selection. It relics oi mathematical optimization 
to choosC a rsea lmchporl folio through naxiaiizing 

itMultiple goal objecti\,: funt.ii.;nci'em tie 
rsouTrce constraints of the rese'arch systlm. lhe 
procedure use, similar inforiition i) tihe 
\weighted-Criteri model but selcets Ii optimal 
rcsci'ch portlolio lather thiaii simply ralmking 
rv e:,f-li acr,. 

d) 	 Sniulation. Finally. tie sinulal on inllhod has 
been used to idelntify amd select csearlch 

prn.rtics.l.or exiMpl,,. Piistlrup-A,.leisCn and 
Franklin built a imathematical model to project 
tilecoimrribitlions and cosisf alternative research 
acti\
i ics. Thlev established oals and en 
identified changes insupply. demaml fIur inputs. 
amid demmand for utlput mceded to Meicet tho1se 
goals. The' idenliicd needed teChlmiulogies. tiiie 
and finallial CoSts. :111tIe pttbabilits'ofrcsearcl 
st;Ccss and adoptio. 

These four approalChes are the most common 

fornmally structured piorit -setting models. illugh
nonie o~f:theim has hCcn tl-,\iv.,lof'ten 1w NARS to 

date. 

5. 	 How Does Priority Setting Relate to Other 
Research Programmtlling atnd M anagemient. 
Research priOrity setting. as dixeLssCd in this piper. 
concerns the rankinig of prioritics by' comrmiodity and 
broad "csca ch areas such as plant breeding. livestock 
nutlrition, plant pruotection. etc. Sonc of Fie mchodls 
also lsSisl With rClativC allocation of fUllds once the 
comnttodiliCs and research areas are ranked. 
I IowCver. these prCiediUreS riust be comIbitted s'itlh 
others before projccI-lesel decisions, hmau resource 
needs assessments, ton itring and cx post evaluatim 
of resarch act ivitics ci beimade. ISNA R is working 

on methods to assist with this next level of decisions. 
It must he rmncmbered, however, particularly when 
making project-level decisions. that it is not advisable 
to Iover plrgram spccific research activities Io the 
extent Ihat sCienltiic judgCnciit as well as possible 
positiVe effcots 0l serenldiplity arC impeldd. 

6. 	 Inportance of Institutionalizing the 
Priority-Setting Process 
Priorily-setting is a process, not simply a procedure, 
and Must be instilutiimaliztd as part 1f the overall 
process of research management. Priority-seting 
Iedlniques applied only once by people otlsidc of the 
dlccisio-nmaking proccss have little value. Results of 
initial quantitative analyses. no natter s'hich method 

is used. nust he tlorougll' discussed with dCcisiol
makers and s.ensitivilV analysis coMLucted along Ihe 
ilnes suggested by [he discussioi. 

RECENT EXIP'RIENCE WITH 

AGRICULTURAIL RESEARCl
 
PRIORI'IY-SEAI"IN(; METIHO)S
 

'lictwo approachesswith the host potenitial, given 
additionl refincitcis, f'or applicaiion by NARS inless 

''uelopcd countrie, are the 'eighted criteria models 
and the bnlit-cos (expected ecoomic surphnlu) 

procedures. In this s,:clion. we discuss recent
 
experiences \with applying weighted criteria modes in
 
three Iaiim American counutricN: the )ominican 
Republic (DR), ctador. and I 1rugimy and briefly 
compare tlsc expCriCeiCes with lessons learmed froln 
applying aimexpCctCd Ccoimnic surplusUModel applied in' 
Peru. More dCailCd deCSriptioiis MidlasCssnicnts of the 
methods are bound inNorton. Norton and PIardcy. 
Ispimosa ct:il.. Norton and ( ianoza. ISA. and CIAAB. 

In 	 1980 and 1987. weighted critcria niodelss'ere 

developed and inplemcnltCd in fhe DR (ISA). Fcuiador(l.spinosa el ;i]).and U.ruguitv (C'IAAB) to assist \%ill) 

priority seliting for agricultural research. Inthe I)R. the 
stud' was carried out at the Inslituto Superior de 
Agricultura (ISA), in Ecuador. by the planiing office of 
the Instilulo Nacional ieInscstigacion Agropecuaria 
(INIAP); and in I.irugua', b the oIffice of thC Director 
of the (entro de In.'estigacion Agricola A lberto locrger 
(('IAAB).
 

sludics was toapply
'The purpose olall ihrce ita proc,..dure 
for prioritizing agricultural research by commnodily and 
by major research area. 

The pricedures employed in tile tIhree studies were 
similar butiti th sinti important differemnces. as lite 



Elcuador study btIilt o0i ICssos Itl_,ne.'d [JI,aiIlill tile 
the Urliguay .Studybuilt on ot hcr lessons I+irad in 
l-cuador (Norlon). Nalional goals lbor the nuscarclh 

systcm were ,licited in each cotutrv and a series ill 
criteria established\which relatei to hos,- goals. Sepirite 
criteria were dtvclpcd lt-Ciiuit Ji.s Ard Ir 
research areas. antd weights wcic elicited fromti decision-
takers to est;lish the Ielative imIpllortac file111 


criteria. Comntlities and rcscarch areas were ranked 
according to each criteriotn and these rankings were 

niultillied hv the Clicited weights to arrive 
 it rCseaich 
priio ities. 

Goals 
heilthr, iajor ~oals identlificd above \cre used in each 

sludy: ( I) to raise the avelage le.'l of itcoic illthe 
Cotilllry, (2)to ilicrcase the wclI-hcing of"low itncoine 
grotips in society, aiid (3) to reduice ycar- o-year incoei 
fluctuations ill the country, espcciailly ot tle downside. 
Thesetgoals ac referred to in Figurc I as cflficie icy, 
elvity. aid security'. 

Criteria 
A Netof Crilcliat \Us Csiilishu0d to Mcasure whether 
p;iricular co'tt"n dics or research Itas coint ribute to 

the ailtlintli of the above gtl. A large nitluiher of 

criteria wcre dlisctisscd ill each coitlty. Itnd a tolall of 15 
Criteria \%ecrevCnttiilly used in the )R, 14 ili cuador. 
Mid ft ill1 trigtlayv to detcrmiine priol itics by in.todity. 
,\total ot fiveCerielria wCre used ill e'tch case to 
,etcrmi,, p-iutritics 1) 'vesearchar.a Refineimetts \vrc 
ri;adC in siccCssivC stuliCs to iltiCitesC the id!)CitilciicC 
tfleriicria iito ictitou critcria thliit \\'cretfiiesillabhle 
nlteust.lc" reseauch contrihiuted tt lie stal(Cdif whctlic 


tlaIs. 


Contnoditv Criteria 

('tilliuodily critcia \wcr grouped 
 i to fttir eoticepltid 

grittips: pru dtuct impilaite. priabilily olf
success. 

cfficie tcv illuse of reseic, resuircc ,aiid dist ribuitn 

of itp acts I Ficuirc I ). Tle first three of Ithese g o ps 

rlalte itothe efficiencty mriicoine level etgal and the last 

groutp relites h4iI- eqity or (ist ri titittal oal. In olit 
of thlthree stities wascritieria iilCiLded which 
rCpresetnttd lie third ill I reuced iliCetile 
fhctuitations). titire*weigilted criteria siutlies may[Invwail 

to add Criteria \%ItichCxplicitly ranik cuomttdities fruint 
Itwest tlhighest with respect thi alilUal oiltss inemitle 
variability (oir price aind yicld variability pairatel) 
(Figtue II. 
The groitip uif criltria itcircd to its prioductt iiportanc 
cotiainetd four criltria in tile Urtilay study: vale off 
protduction. geteratiot oirsaving uf toreigi exchaige. 
cxpeclted filtureduniaitd Chiange, atid comipirtive 
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vttl\'llla9.
The Major critcrion used to(measure
 
p)robability tf SLcCss was tIe 0
CIti1I fir stIccess as 
indicated by lifterescarchers thtemselves. 

l' group ifcriteria retlctid to as elficietlcy ill tile use 
of,research esour es contlain+etdthree criteria: the 
re'latonship to rCearch inl t 1w'ilternalional Cenlters. ie 
degree of"itlihtsis o t the comiodity inl the CtITeti 
rescarCh ruogram, and tle ilccltive tortile private 
sector to colidtct tie rescarch. hue grolip f criteria 
related to the (ist rihiit ion of rescarch impacts contained 
two criteria ill t l,.I JiiUrtia studs': itimher of producers 
nd tiec ffctC if inrtteased pioduictlikity oil the plice of 
IVIIjCL ThI ;)11aid I:ctit)Id studies also inclided the 

valu of' ionicollisittLiptiolI isaicrielioll.
 
the latolialulo iteludi.eti
fo ach of these criteria is 
described il1Noittl alotg \Nith a discussion of other 
criteria \\ hich %Ce considercd hut iiot inctltlcIor were 
itcluded inl the I) R or IFcti,id ir sttidies hut droppcd in 
ULrugity (e.g. protein aid calories, land area.
 
eiplyliricillt).
 

Research Area Criteria
 
'[lie five criteria used to select research priorities by
 
research area were ( I Iwhether the resealch Causes it
 
itcease ill tile
use of relalively abulndant lesourcesill n a 
savilgtf relalivcly scarce restttirces. (2)tle qilautiy uatd 
sevcrity of reanch rpioblcnis. (3) noin-duiplication willi 
transferable research fro outside tilecountry. (4) the 
extent of pri\itc-sctui illt.titives to Conttuct the 
research, antd (5) currti emptlihascs irnthe research 
pirograill. 'ltese criteria ;ill relatc ti the incotue growth 
(cTicietIc) goal. It is tilliciltto idntii' Ieisearch lla 
criteria which me,isure \\ holler particular types of'
 
tesearltc affect income ditll
tiiutllotfr variability. 

)ata Collection alnd Model Implementation
 
Iniiforiatio l ill
used the aialysis inludcd both
 
quantitative tailionival tilf p.rttlCliottn iUmLI)Crs 01t
 
filrls, auic of exports anid itipoirts, peson-yets

tcvotet to research on dilfercn ColllttttlitiCs, cC, its
 
well itsqlialitalive or subjective iriloriaitn tulstuch 
I'actors isprobability of 'succss., pti iiltc-sector
 
incentives. severity o reseatclh probleulls 
ct.
 
Furtherimore. weights had to ieelicited fiutin decisiui
iikers to place relative citphasisoli the variii:;critcria. 

Step I. I)sclop Commndity and Reseirch Area 
Lists, li tile )R. intrtiition was collctcld oln74 
comnmotdities. In l+uitatltr. an initial list il1I0t ) 
cotitldhiCin which INIAP \was c nductig rescarch 
was discussed. This list was reduced to 44 commoditics 

analysisfor tlie tiugh decisions to tliinatc soeic and 
totgroup others. hiUrtiguay. aismaller list olf 

http:nlteust.lc


commodities w:is ,'ediced to 21 commodities or 
conim{odity groups. The list of research program areas 
contained nine areas in the )R. 1(6il lcumdor, and Ill in 
Uruguay. 

Step 2. Collect Quantilatei, and Qualitative 

Data on Chosen Criteria. Inornation 00 


qialilitative critcia \\as gathered froln local and FA()
sccoiiary data SOlrCes alieFI tletahle was CollStlteCldc 

for each criteriol. ("olliilIOdilies were ranked for each 
erilerioi. Inforniation needed for the qualitatise 
criteria, as well as lieweights to place on criteria. \%ia, 
ohtained Ili'ioiigl interviews with scientists and 
adimminlistratois at ho)thlie national aind rcgiioml 
experiini t statii s, 

Step 3. Elicit Weighlts on Criteria. Relative 
we iglit., to place On te different criteria \iere oh tiined 
fromi iational iiid reioimal rescarch system 

adminiiltrmotos. In Ecuador. Itotal of 34 pCoplC were 

uscd to dcteiiinte the \Ciglis. These \eighlts were 

estiabislied separately for the Ciiiiodily and tle 


Cliteliii. 
s stctll an sltiill dit l stel Iused totel lillie the 
\\eights. ant more attentioin \\:is deot d to gronping 
tile to pairtiicular goals. A I)'lpl+i 

esilch aiica Ill1rlgtily. fewe+r p ople (sd, ell 

criteria w",hili prtalli 

procedur- wis used il wyhich tile seeln directors were 

shmovn lite w lie glllp and providCd with ain
age of 

oppotuit, loadjust their e\wighls. 


Slep 1. lDerih e Rankings by 'oumnodity and Iy 

Research Area. Once the basic infomatiom \its
 
Collected anid or.anizild into a series of labes. olne 

priicediire \is llu',cd to aisev t i fimal rimkimg of 

research pririlie. ycomlimodity. A sciind procedure 

resulted in lists fprioit ieshy resatcch areas, 


Step 5. Analysis anid Intertirelation of Resulls. 

Il the )R. the r-esults of this wcighled criteria analysis 

\we seld to deterlmile a simll set of Cooililtlities ald 

tesearch areas N%
itlh the highest piiority. Furlthi.r 

assessiment 
was then made of human, physical. 

;admillstrltive. ailild (flier resouces needed 
 0 SltrUlctlre 
research programlis focused On lmlsc Ceoiiiiiimili isand 
research topics. InI|cuudor and U ruguay. the prioritiled 
list ofcoitmmodities \ias split into a high-priority group, 
an literniediate-priority group. and a li,\\-priority 
groilu). Reseirchl area priorities were ideiitiliCd floeach 
region of tile Country. 

Il the DR, i team lcosultiMIts Iolliied ul)the initial 
priority-selling exercise with additionial ainalysis and 
+scussions at the experiment station level atnd 

eventually recimmendcd the establishmient of live 

nliiinal elol n ldil prograns.i nd oie aldditiotal nmajor 
research progran. Ii IFcuado r, prioritivcd lists weretile 
distributed aod discussed ill the Ministry of Agiculture, 
tileBoard of IH!1)1,,\. the Coniiitissioli oil Science and 
Technology. and ill AI). There seemed to he at
 
retognition inil ctiador ihat pi ority-scItlitg with a
 
weighted Criteria model is ;il..leratlVe
procCss alld that 
niieih of fle iiod .l',\allic S1+ills I'lo]Ilie discussion of,
riteria :1nonl (lie de-cisioll-ilakers and from thle 

sCeusiti it\ anal>ysis. In huguay. tile firstresults from lie 
ruo With tile iodel were discussed wilh the research 
dircetjis. The directors miade small changes itthe 
weights laced On criteria aii the miiodel was rerum, 
resulling in a new pi{oritized list. ersimnel ii (IAAI 
undertook additional selsity analysis and, with tile 
assislancc of ISNA R,,have heei dehVlopin F an
 
implementation plan.
 

AN ASSESSNIENTI" OF TilE WIEIGHTI'IEI)
 
CRITERIA N(I)ELS JSEI) IN TIII
 
I)OMINICAN REPUBLIC, ECUAI)OR, AND
 
URUGUAY 

A numicriof streiglhs and ',tak-riess i the pro',(lurtes 
%kereidentified during tileanalyses dfsci lied aboe.
 
The first strength is lie ability of tlime
plrocedlre to 
systematically incorporate hotlhqualtittive ard 
qualitative inlormmatioii elated to aset of mltiple goals 
and criteria ill ordel to pioriti/ii a long list of 
etllillilti and ICsCarch areas illa relaively short
 
period off ilie.
 

Secimd. t lie procedure prved relatively easy for both 
researlh aditilliistralors aid itelocal analysts to
 
understiand. Third. time iialysis. isapplied ill IFctidor
 
and [Jruguav w ii the direct imvtolvetiment of research 
systeni idllilinislrators ilvarious slages, helped Ihose

dicision-makers Io consciously iii i'fy
and trade off
 
goals and criteria. lourtlh. tIe use ofNslreadslheet
 
programs iil Fcuador and Uruguiay lacilitaled sclisitivily
 
aialysis after te initial set of priorities was determined. 
Fifth. the procedure providCd a relatively ohjective 
assessmlent otfpriorities Icctuse iiidividiials were lot 
allowed to ralikCoumniodit iesor research areas directly. 
hut had to wCight criteria. 

iThe
first weakness inhleret ilcx aite research prioirity 
selling. and Ithus il tileproccdure. is lIhit thec is ilarge 
alnol of'subjectiveliess. Although file apprlach is less 
subjective tlilluiistructuircd judgement,. there is 
suijecliveness in the rcspmscs to questions related to 
some of the criteria ard also ill the weights placcd by 
decision-mlakers on the crit,.-ria. Sccond, it proved 
dilficull to specify inlependent crileria with no overlap. 
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Third, c.ilain of thle criteria are difficult to explain to the 
interviewees (e.g., comparative ativantage :,,iid potlntial 
fulure denmand for the product I. li Lltrugtluv. tihe 
coimparative adfitage and ftl rIi,dcmand questions 
were ansvered by a small group of ec om ists from the 
ministrics of agriculture and trle. 

Ili the Fcuatl ir sltuify. more attention wais devoted it) 
assessing the lliosi : f)opriate people l'allswerlinl 

different qllusiiols tlall was Ihe case in the )R. 

IIov¢,,Cr. someIncriticisii lhe
surfaced atbut W'eights 
plced OiI critIii. I1i Illpu,'. dlecish m-makif:es wer 
givei lie oppolrtuniIf to Chfsiam(ihir ,seights aller 
viewing thec litill results. 'Ihis ,,,aN ,vry'useulul bhccuiise it 
elliollstlratcd [he iiplicat ions of' placing ifflrleit 

wecights oil ie \ riltls oils ;and clileria. 

,Citlliplilr spre idftC,. -mits,.1 sr a,iu ljor\ hIelp in 
Faadiir anld I Irua',. .\ditiomal \wo k ncds t) be 
devotef to dvelop~il ig mitmormiiemmit-thi'(Al ri) iirall 

but the aniltIs ill INIAP Mid ( I.\At \%e iable 1t Usc 
the spreatshmCCI priogtlls-%rms itfImthto muc.h (ifficulIv. 
It becatme clear fiol t nhe%orkiicg in ;ill cUmit ies th1;t it 
is preferable ito work dir ty ssith lie final decisit + 
makcrs or their dlesig mees. In the I )R. the sildtv \waIs 
Coilidicted hv I very Coilmpel it set of Coll'slltnilsl loill 

the local uciciluil univsity,. bul tile pi,cediur, was 
ut imlsti timnmai/efd tolallow !om ;iiouill sCuisitivitv 


amll\'sis of ultriiie priorit\v-st.ltig efHOtrs. Il lculdor. 

and Cspeeialh ill I Jmuumgtia,the dcisiomu-Immakers werc 


lvef.Conducteud
inmre directlv imli . ,.si ivity amml\vss, 
;11il arc betcr able to ;issss wly ,'crtimi Coimmimuuities or 
research imIms m'cisCe high pioityi,, usarsult Of tle 
illaf's.s. 

i'llE U,;E O1' I:XI'E'IEI)IC()NOMIC 

SURIPLUS ANALYSIS IN PERU 


In1f) 5. an expecteul econm ic surplus inalysis w'as
 
ConlditeiCtC for tl.ei\e Ille
aojor co111noufits' research and 
cxtcmsion (k & F) programs inPeru: rice. Corn. stmill 
graills, potaloes. andIbans. '[lhe ilini was lot tim 
prioritize alminu thie five Coummmodity fpmogramis but to 
estimate rates Of ti l iteo1, I ihl,,cIlumlll d]to 
calculate fie dist rihilioil of bemm.efits bhescl ploducers 
and Cuinstillrs timprovide iftormatioln to [lie new, 

oVCrlnlllent about tl1ose progralius. I lowevel, [li saille 
basic procedure could be used fur piority setting. Il 
fact, Davis, o(rail. and Rvll hlve ICCeiths' dLVCeope.d 

all expctCd ecomllollic surplus imodel to assist tlhe 
Australian Center bor Iteriational Agricultral 
Research (ACIAR) in cstablishimt, its resear :I funding 
priorities, 

The following assessmunt based oil the lcrii stlldy 
provides a perspective oi tlhe potential application of, 
this allprtmth. 

'he PrtiC'dtur.TShb~rief ly siiuiai/ed here ale descrihd 
in more detail in Norton aMd ( anoza, 1I)5. The first 
stepl iIilVOId dlevefoplini! tj1.linuil-s,,aires to be Iuld ill 
iitrvews withIe,;ir'h.mers ;ild(. extIension workers. 
Fo(tfivc CXpCriucIf ItIstation res arclihers we rel .
inltrvie,, _edIooblainIheir prijectiolIsof II mIlost l ik 'N 
yield Or cost changes dii' to pill iciulir res.arch Ilpojects, 

robahilitics of siiccss mndtilllcilags 'i thfie release of 
iie\ technologies. [oilv e\tenusion \.o kirs werec 
iIlrviewed to otaIi Ithir projections of the timIing and 
geogrllaphical spread if mew eclifhouiues aid estillilts 
of IhtflpiII iOu l previous tChnologies. Iesearch 

niid exteiisiuin workers were isked allot alditioiial 
inputs neeCded to use tile imlprovcd inltuds. piissible 
expaisioin of"area cultlivatd an1d/or replacement of 
existing rops, and about tlile spradofes, l'technologies 

with and without cxt,.n,im. 

lhe bel, lils oflagricultural R & F wvere qutliiiecd 
usille an exfpected economic surplus crilerioll. 
( 'halluiges in producer and Ceimsumme surplus weCre 
calcu;te which resultl from righi,,ard shilts in the 
sULpplY Curve w\hich weel poject'cd to occur duie to 
teclhnolohgical Chanmi,e. Sepalrate analyses vere 
Contucted lofr CiclI colllnodity ianddil'fI'rliitbIimfit 
fo0rmaIs ,,veru, iiscd dctfdimg on the siltuaition lur 
Cach commmotdity \sitlh I spect tIo impolrts or CXports. 
markctable surpli, shitt,; in demand over time due 
tin popuiitilmi alnd iiicoiue, and gover..eimIt pricing 
pilicies. Intemnal mites of Iclutiiltoesellch vere 
culcuim.td aRd flie (listriblmti im of, heniis to 

pioduce.i illd iollstlliers issesscd. ('alculationiis 
w.'re performed using a nuircuiii iutier .,,pret(adshet.,, 

prmgrii and I sltallital mount of sensilivity
imom 

analysis was p,_' lrliud.
 

AN ASSESSMEIN NT O" 'THE EXI'El"iCTi) 
ECONOMIC SURPILUS iROCEI)URE USED 
IN PERU 

lhe expected ecoomic surpllus approach used in Peru 
Iproved particilarly useful fIr idcnlifyiii, tlme effects of 
illterniti\e pricing policies oi otfh the toital aid [he 
distribillion Of resechS .bnefits.i'hirt',-li'e.cises \w-ere 
included ill the spreiadshect proigrinl to allow for 
different demalind. trade, puilic"v, and otlier assumUptions. 

lhe study was Comluctel over i four-nulllio period ,4 
timu. BC;atSe aIdiflCrel srI'e itslhCt analysis mIuLIstbe 
cOumleted foreach coimInmodity aMid becaLtse of the 
detailed informatin requirifC onl fIactors Suctl as income 

80 

http:culcuim.td


and price elasticities, it would he difficult to apply ihe 
procedure usCL ill Peru to a long list of commodities. It 
may make sense ill fture studies, however, to narrow 
the list of alternatives, using a weightcd criteria
 
procedure, to a small set ( (-15) alnd then use tihe 

expcted economic surplus approach to prioritize those 
alternativcs, using the weights derived flromn tie first step 
to weight tie cfficienicy. distribit ion, and security goals. 
It is dilficult setlsc tle expected ecomllllic surplus 

procedure for .uuking research areas becaise of 
 ihe 
problcnl of 'ppling it to certain areas such as 
Socioeconomllics, to relatively basic resecarch. and to 
systems or ilerdiCilliiary resCearch. The Cxpected 
cccintilicc surldt, applroach also requires a higher level 
olfeconoinic tr.liiniigoi t lit al of tile local analyst thanll 
does the \\CiglhtCd LuriClria applroach. I ll dlit ion. the 
plocedurc, as curretlity implcmntced, appcars to lie 
more of ablack box for decisiomi-makcrs. It was casier til 
cxpl;ii ilthe logic of tlie weighited critcria proCeCdire to 
adhllillistlilors Itanl it was tile C\pcccid ecol/nlicsllrplus 
priceCdtrc. 

Finally. tile expected ecoI/illic ,,Upllls proiiedtirc 

Cannliot readily iiiCirl)0l-alc certain criteria. such as 

privale-smotir ilicclti\Cs. to lie conduct of rcscarch, 

I lowe~cor, with additiiial rcfinctiients sonric of these 

l)'oliiis Calll be s\CIC0IlC. 

IMPIICATIONS FOR I)EVELOPIMENT OF 
INIPROVEI) REISEARCH PRIORITY-
SETTIN(; PROCEDURES 

Multiple giauls and critcria are important in motl 
strategic decisi i-makiii. situatiow, ill NARS, and 
dectsio/is otfdiffcrcnt levels of importance are matd., aid 
dihferiig ai/lloillit iof linIe tiud resourcs ire availableor 
iiiakiig thoc decisiots. At fiime. escm-ich "ystells are 
substaatially rCstructlured. At oilier tillues, changes irC 

lade ;mthe luartYuu. In somle coutries, the basic 


rscclch ilislituitioli, (facilities and sciltists) are 

avail;ble forl rseCarch. but ill othes. tihe ilstilutiolns are 
Iuliicll less dc\eloped. ('tsequCily. there is lccd 1ora 
flCiblc approich that can le tailhred ito lie tinic-lranitc. 
iesices available, amid the ecolitmic ilptirtalice ohlfthc 
decision. Furthernore, pritl i ,y-stlhiklrCiCs such as 
thiose described ablo\c require ;dditioial 'ollow-up 
clivities iif svccral I R,.seCarcch projects [])list le 

defiuied. litIlliall resource dCcisiuis rmite, aid 

prigralnuin , comupleted for ollicr aspects of tlhe 
rcscarch activits. 

It is itliptrlant to rccognize the direct relationship
between tile wcightcd criteria mictlid ilid tile expected 
economic surplus apprach. Essclially. the expected 

economic surplus proceduie explicitly assumes that tile 
research goals are: raising the level of national inconic 
(efficiency) alld equity (distribution). 

Thrc'ore . it captulre.,s iost of the criteria lentionedl in 
the weightcd criteria discussion and remoes the iced to 
veight individual criter ia. Ilere relilmin, a liced to 
veight the elficiCe.y aid distriluiotitil goals, but the 
aic procedure used ill the wic lhted cliteria model cIill 

he used to elicit wCighls for hos uoWals. Wilhil tle set if 
distribution1:u goWu,. VCighls can be ilu ied to differCint 
recgion., incomell s an IoI producers \ersus 
citu/lstrlllsif olftnly' the ecotomic (ilter :il!) late of 'returi 
is used to rank commdiliies,. then all ilie wcight is 
implicitly placed oil tih clieincv 1,oal. 

FU'ITUREP LANS 

(eicoraIl gu~idliICs, weiglted criteria llo(lcls, expected 
cco/ttotic surplus models. and others, all have their own 
comparative advantage ald cill ialso I. used together.
Therefore, one logical solution to mccting the needs for 
priority-scttinIg timcaiistos in NARS is for ISNAR, ill 
collaboration %kithother ilstitlitions itterested il 
agricultural research priority setling. to develop a 

flexible Illelu-dliVCn illteractive cullipte, progr im 
which can assist NA RS iii selecting and emploiying 
alternative piocedtires. The procedulre selected by a 
NA RS lor aparticular situatiii w\ould depend on the 
adequacy ol tle data. lesoulrcesnlid time available, 
conom/11ic i/lpc.llic tf*the dceision, etc. This prograill 
would be used as part of an inslitilihalizCd priurity

scttilg aMiliresearch uillagCllent p1occxs. This flexible
 
priority-settlig piuriedtc w'ouuld build oii existing
 
wighted criteria and expcccted cconlI//ic strplus
 
Models.
 

()ver the le\t two ycars ISNAR hasjoini il p with 
ACIAR to conceltrate on( I) l'ortllulating improvcd 
priolrity-setting procedures \ liclh are wel-grotumded in 
ctlniic ihcuiry, (2) cunducting a series of ill-country 
case studies ill collhIboratioti with individual NA RS to 
help refite the resCarcch priority-sCthiug l'rcecdures, (3) 
dcvCloping a lcxible. cnl-driveil cortiplcr program 
to assist wvith research priority setting. (4) writing book 
\khich discusses priuurity-scltilIg thoCr., mctllods, and 
lessms from the case studies. and (5) pro.idilg a manual 
for NARS which dcen0llts ill detail the use uif thme 
priieciurcs dexehoped. 

COLLABORATION WITII NARS 

Ihthe longer terti, the goal is to integrate these priority
setting procedures with tile other research organizationi 
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and Iai[agen[ent l0uIs being develred by ISNA R. The 
proc.tnltres would be incorporatued into the scrvice and 
training activities (it ISNA R. 

Collaboration wilh NARS has bcen and v ill ,.ontinetio 
be important ill deve 1irng iniproved prinitvy-seltinig 
pix'OCdtires. lhe collabhoraItion if) the I)oMoiriiC;III 
Republic wvas helpfl+ ill refling thle procedtue 'hichf 
wre Iused ill I culdnhr. The Fctlador collaboritiori \us 
iipolllrtii01not oily for Icuatlo, bi for refiiig iie 
p)lroCctlrt ' tuSed ill IUIrluruav. The lessuns hIn Uit lgitlau' 
will le ililtorltat foi future rfncl ecnts of the 
prtctlurcN. Plans :inc utder \sav for lour Case sludies in)
Asia overt lie intto yc;rs. There arc lpuissillilis for 
ttldieS ill X'est Africa iintl otr follow-up work ih Latin 

Armeric:a is \%ell. 

Thuso1Iu,, \%tkilig rin tleelmipirug lire prlicedtles ire 
atterintiihg to baulanue iiir litn tlvr the Ilext N\\o v'rs 

nuin cIse SItliY uork. luttrlhcr stud.'ti fithe Ithuv 
lhind valilscomponellsolflhe plocciu ris. \srilrhlg f 
Ire bok ;1ird illilltrll.;Mid designigiglieHCLo 1piluterF 
prtgralnS. We irc lit vet ill a positiii it) undetake i 
lilge set of iri-depili iin-coutiitrv stulics ocr lie net tvo 
Years. )ut ivally suggestionr, you rha\t! hiu inprIue'N 

primilrt-scnting pituce,'tClress \\0iull b( ver
\CriV IcII 
appreciatld. XXWe slime usitlh \-o otir progress atswC,ill 
reline 'ricuulitlni rcs;luCh il iriit-se ttig priCdUl.r.s
 
over tie nesxt ci'iplC of \ears. 
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PRIORITY SETTING IN

THE TANZANIA LIVESTOCK RESEARCH ORGANIZATION (TALIRO)
 

Augustine M. Machti 
Director General 

TAIRO 
Tanzania 

INTROI)UCTION 

The livestock iildistry ill Tan.zania is still dominated by 
peasant ifarncl swho own ollwbot )o% of lie total 
livestock population. [-or most of these f'i lters wcalth is 
still 'ckonlCd b' innihiCers 01 livestock. The ildigCnol 
stock is laiely uniiprmed. and the indttstr is a %%holc 
is Ner\ mttlecollu1iiiecialiictl. lie siall alliolll of 
coiiiiiierc;i~l ;cti\it. tili[ IIlie li\ CSiock secto~r is 
domiinated hw go l\_iillcil tliroutgh paiasttal 
ot Iull/atiolls. 

lii/tiai;i is reputed to ratuk third il Africa (after 
Filhiopia and Sudan) ill li\Cstock uniiuers, With 13 
itillioti head of1 atleI, 5.6 million goals. 3.8 million 
sheep, 2511000 pigs. Mil 2S million chickens: yet the 
majority offlainzanians expelricicc periodic nutritional 
stress. The prseit popultion of 20 million is expected 
to double by the )vir20010. This \%ill incase ICnlads 
ot 	 livestock. both fr atiir,u products and lot draught 

po~cr to help produce uluoe laill ird \cgctables. 

BIF(;INNIN(; OFLIVI\ESTOCK IE'SEARCII 

Sihvcstock rcscach ii lanzania began ihl 19015, wlct the 
first livcstock rsewarluh station \as opened by the 
( erimans at Mp\\apwta in central laniauiia. Iln 19017 they 
cnstructed tlie first cattle dip ill Fast Africa. Following 
the end oft le First World War ill 19 1 , the (ermans left 
"lanania, anid tie Ihritisli took mr. Under British rule. 
the research effort was loft maiuttaiidIlCIUbeC of 
Irt'MuCImt clhiuges ill stafll' iid policy. Most enipliasis \vas 
placed oimcash crops for export of raw materials to tlt.-
'hotmlc itidustriCs. 

[vell after independence, livestock research suffered 
from a lack of adequate research personnel and financial 
backing. The same cash crops continued to enjoy high 
prioirity because of ltheir export value. 

A considerable amott of research was carried out 
between the 1920s aid 1950s, U1ich of which has beCen 
reported it the literature. Currcnt research should note 
that: 

I. 	 Some oI'tlte cotnclsions arrived it ill earlier years are 
110 longer necessarily valid dle to clhanged 
circumllstances. [or instancec. early workers ruletd out 
[he raising oflB s taurus cattle in the Iropics because 
of avery hostile etnvironnicnt. Sinice 1975 Tanzania 
has inportcd several tlhotusand head of purebred 
exotic dairy cattle from New Zealand atnd the USA. 
Our limited experience has shown tt. titnder good 

aintagement, such aninals do perform well inihigh
altitludc areas. It is ilow generally accepted that ill 
mo~st cases genetics pc'r sc is not the most itmportant 
factor: mIlanageimtent is. 

2. Som of the experiments carried out ill carlier years 
wcre limited iii scope and were incoeclusive. There 

is, thiercfore, i need to rcpeatl them undcrour present 
cotidiliotis aMid kiowlvedge. 

EVOLUTION OF IIVESTOCK RESEARCH 
PIIIOSOPIHIY 

The philosophy of livestock research has gradually 
changed over the years according to what was perceived 
as the most pressing problem at itgiven litme. l)uring the 
1920ls and 193)s much effort was spent oi cuntrollihg 
ainimal diseases which used to kill large populations of 
livestock whenever there was ain outbreak; e.g., 
rinderpest, contagiou,, bovine pleuropteumonria 
(CI0P), and East Coast Fevcr (ECI). Moch progress 
was made after the discovery of cff'ctvc vaccines atnd/or 
drugs to control the causative organisms and their 
vectors. 

Control ol tle most deadly diseases enabled the 
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imporm6on ol'ca(ile (11m taurls) fol-cl-ossi jig %%,iI I, locill REORGANIZATION 0FRESEARCH
 
breeds, ;Ili(I Ili is %%'its I I ic licginning,ItI*genoic
 
improvement by ciossbicedilly"and Selection. Since [lie Following [lie bwak-iip of the Fas[ Mrican
 
1930s exotic bleeds t)f'c;tttlc have hCell infloduced into ( FM *)ill 1977, [lie Tim/ania govci nment took sieps to 
Tanzania I'rom Fmope. Asia. [lie I ISA. A-illillId.N(-%% clistile Illal [lie lot mul FA( *lescald) illslillite" ill
 
Kenyaand Zimbahwe and ciossed ill man v 
 I'mu:111iii COIIIilIIICd IIIL'il I)IOgI;IIIIS. Al [lie
COIIII0iII;IIiOIIS Will) IOC;II Alld OIIIC1 L'\Oli(' hICL'(k. A s;IITIC lilll(' it %NiisdiICCICd 11MI [lie OppoIIIIIIiI% sholild lie 
major Coll"Ifilint it) plodliction plalls :I(I1I'CNCIII I, [lie IACI) (0 1010%dild I(:OJg;IIII/C IlW CXiSIIIII_1 I .all/alliall 
htCK ol",I)CL'ilic knoMcdge allOut IIIC killd Of M11111ill hCsI IL"A-MCII IIISIIWICSOI [lie IIIIIIiSIIiC , JIM) iltill(MOMOUS 
SIIiICd 10 COJIIIIICI L'i;ll (fill] \ ;111(111CCI IMM IUL'tiOll ill Ol !aIli/:IlioIIS (1);Ililslillals) 10 M lid l (111;llillL'(l s6 t'llli.Sh 
dillefelli ek-olOgiCid /OlIL's. Mid 0dillillkIliltolS \\CIC StJhSL'9II1(AIIIY. the 

Tilli/mli;I IA\CNIOA RCNC;1H. 11()II_!;I1Ii/iIIiOIl ( VAIARO) 
\Vllik' ;Illilll;tl NCICIlliSts IK'O(V(IJ)iL'd 111CHIsL-kCs \%illi %ds OIIC 01 OW OIg;IDi/;IIi0IIN L'IC;IIL'd IMAll ACI of 
diSCASCCO1111101 itild WhIkk-k IIIIIL' L-IlOll \\L'Ill PillfidHIL-1111 ill 1980. It L'Ollsklsol loll[ WNCdIdl iJISIittIICS, 
illit) illillim im! mlimid nuniliOn. NIO t li\c lock it) C;R'll MIll :1 111111114-1 Of (TIOL-Is. SOBIC IIiIC N'Cl 
Tall/allia suhsm oil lall !cklrd J!lit"ScS Mill IMMW. 10 hC L'Sialbli"1101. IIW (ICA \%ilh IL',,c;llcll ()It
"ollictillie" SIjI)I)IL' Hlk-[)led h\ CIOI) ICNI(IlICS ;III(I ;I1IiIII;II dIS('iIS(:S. IM-SIOA 1)[OdIldiOll. ISCISC and
 
h.NIIIOdtII.'IS. hIlIL-11i 
 ICCdiJII!IS 11-yallOsolluilsis. mld pa ltjlCs.
 
placticed. Both flic quillil 
 and tltl;tliiit\ Of inIAC \;IIY
 
maik'(11Y Iloill lCgioll III IC,
6011 dild 110111 WilsOll lo I)IIIiIIg file I&A 2.5 VCills ITIiIIIV sollild JCNCAIL'h I)I'oI)OSiIIS
SC;ISOII, hill 1MRIVEIIINIC I, [Ilk' IIIOSI %clc lolillillalcd bill nc ci slailcd title loa lack of 
scliotls IMILI(k 01 li\('SII)Lk Ili I ;m/;mi;i. himIctillilic filldilCiiII iold/Ol-I)CISOMICI SIII)I)OII. SiII1:C 1111CCIVation Of 
StII)I)lY (11ILTd (!Ill lll ',OW (hY UNMIII (C(ItJiiIICIII lo TALIR0. ',tell', INIVC hL'CIl IiIkCII 10: 
\%Ml1c[ ill the IL-IIII)CIMC 1011C) OIICI1 CillINCS ;IllillIdIS Ill 
IOW 1110 11(11[fit' NCii,'Ill 1_'Ailk-d Ill IIIC lalills. Mill, AIMI.M . M IIIMIC, ilild IMIllish Ililst JCSIIIIS. ThiS
 
I)IOdtJ0iOIl ;dNO hills (IlilsliC,1111%. I Ilk' ITIOSI CXCRASC I',Ill plOgles".
 
MC;I Of ;IIJiIIIAI IIIIIIIII(Ill ICWilldl \%(Itlltl. 111CIVIOIC. sCCITI
 
10 he IIIL' ICC(lillt Of I)I('SCI\Cd It1kh"C's 10 L,;IIIIC, 
 )lit%\ ;111iIIICI!IdIUd IOIII!-ICIIII JCSC;IICh lll()gl;lll) (11;11
L",I)L'L-i;lll Vd;Ii I L'o\%S.(ill Iill 'I,'[Ilk' (11\ Wil"Oll. I Illil it will takc init) ;iccount Old mid nck icst-mch pioposids 
M):1111oll 10 [Ilk' (I[.\ sCil Oll ICL'd 11OWIt,-C is lotlild. lJoIllcolicclitioll locolliplelioll. I lie I*il,,l v\CI- liw-Veill, 
lic tock pioduclion %killWillitill Well lickm its will ICSC;IICIl 1)101!1;1111 Oil I)IodIICIiOlI.
 
I)OICIllidl. I IO%%C\L-I , IIICIL' dIL' Wliotls ILTIMiCill Mid 
 diseases. Isclse ;111(111\1mllosoillia.,is. pit"Illic and
 
CCOM)MIC hillikiliOlIN 14)IOI;ItC I)IL'sM illioll. 
 Iolagcs was applo\cd hvTAI.IR0*S Council during 

19SO. \\'It;][ remilins llow ISilliplellwilliltioll asaild
 
In IL-Cognitioll Of illc illipollillicc 401Im"Itlic ilild lolages \%']tell I'CSOIIILTS IWIJIUI.
 
for anillull plOductiOll, 111t. 'I illualliall gmcl Jimcm ImS 

JCCCIIIIY PiL-11 IIiJ!hCl Ill iOl it-\' jo Imsturc lescillch. A Ilk.\% IIISIIIC lCillisliCCOS(AL'IdIt'd field (IL-kCII)IMICIII. 
;jjj(I ilI(I1:IWIIdk'jjI I';NIIIL- RCSCill(Al Illstilk](C is tilltiel I Intil now most of Ali]] lescalch Ilas I)CCII colldllclcd 

COJIStl 110 11M . *1 Ilk' Illdill I;IIgCl 101 IldsillIC ICNC;II('h is file IJIRICI *( 'CIIIIIAI RCsC:II'CII Ill',IittllL'/( 'CII11CI ' iI1IIIOSI)IICl'C 

dail v SCcIol , \6111 file milell" ;IS the suk-olidarv lillget. and file Icsillis illicl-pl-cled accoidingly. Fxlensioll 

I ivCSIOCK ICSCiIILh dS it MIOIL' %killhe I)IONVIII OJiClIICd, ICCOITIIIICIId;IIiOIISWCJC Millie 101' :OIIII)ICIcIN' (Iill*Cl'cllt 

;111(1IIIC I)WIAL-Ills idCIIIIIiCd WIll he I;IL-klc(l bY complete conditions I'loill Illow lindel which file lestills \%vie 
[ccill-ch lmcka vcs designed 1411(.;tell I)IMIUCHOll SN"AcIll. ohlailled. ,File colicepl of lesling new Icclillology illider 
P:IS1IjJeIc"Calch and livCsItick Illillitioll IIIIISI I o hand 1)1'0(111CCI' LOIldiliolls ;IS Cilll%' ;IS I)OSibIC ;111(1Vel-ii'Ving 
ill-hillid. fallile1%, ;Icc,:pIiIIILV Of the liew leclillology isgradually 

g;lillillg ;ICCCI)f:IIIL'C. This ;11)1)10iIL'Il \\ill IC(IIIiIC 
TIIIIS. it GIII hL' SCCII 111;11 ICSCiIIThCI-S 10 he 11111d) IIIOIC IIIOhiIC. NI;ISik'C (101101'I)lioIil\ ill IM'slock ic"Cilld) 
hil" C%,()]%C(l ocl. file \Cals from descase conflol (41 StII)I)Ol I Will IIC IC(IlliWd to makc this goid it realil , v. So 
itilillial breeding and genetics, then it) allillull 111111itioll hl Ito firm collmlitillcill has I)CCII []little by ally of file 
and cullilmaling Ili paslurc ;md forages. hill closely tied potential dollols. 
to allinial nutrition. 

- Projecl file long-11crin rescaich manpowcrand Im:nhIg 
requirements. Cut icnily TAI AIM has 75 gradualcs 
and nearly 200 technicians. The organization would lie 
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able to make lull use ofl 
traitiel l' ofessittlil id technical stall'. is, the 

doing rather well if it ,,ver' 	 th 
As il 

sta f ire lt used fulls dimUto tle lick O!fe'ssitiaf 
'acilitics, e.g.. laboratory etquiillin transport. C. , 

Our stillis coltirels' Tll/aialn, %hich rcflccts the 

lea'i'v investmnt tie glo'criiii his pil into 

iiallpower dCve lollnct. 


I)C\elo It'CSilll_-esiioll liik;igCs ;Miditllish
 
results nceldiie Iiallilioll into field larig.uae lot-

extensioli use. ilte liinkhe n
crarc cllch and 
extisioi is still \ c \acak Or noli-c\isicni. There is 
pirll isioti otrillc\llsiti llnit\ ilhili li rescarch 
dtf.'alrllliitll .of cih illnsiiellcCCllele 

Fstablish liur:urv. ptlocitiic'oiitiuiuildpuiblicail. 
gC' Iir;l oIraItiilion l I .('ueiiC ii)ornitilill isi Oi 

%er\eC\peCl]isc illld hicto Collic A niiiuber of(illil ,.. 
Jo sli0;is. Clotisl ibr:lv ,Illplll-tc I ilicliudCt ill 
their bulets st inide ho' lf.! Us1. 

'Il IIR(t\ ll;ill s \, r oad : 'ililiitC.l1C it orgailii/c, 
conduct.l, ll csilisli pilit ies to plroiltl tl ca'l'y 
tlllpp~liCd Mid bhsic i chilesdcsiilC'Il aIcilitilte 


Iiscstock reclch and otlicl tld' 'lated to lvestock 

dee\hIm pie, ti'. 


it pilslt:il tlgtlli/;imiu r the M iliis'v ouf 

,\grictlillu 'e :illd I i','m I)c\c ;'pllilll,\1 .11 


A\N 	 undllt 


,'stmuk tl "'I ( ) is
ilI~ llsihlC' ,tile'C; ~ lC SillC~h10C'\Ck'lllil 


prgiglimill. Ihe plteitiliimlli \ is r',ptlisiic 'Inmi llroaid 

policy issues. 

\Vilhil Ciltl disciiuic 01or l.h \ li-il'C'ts'cluhi 
conill tees dcide tiltiscicrh priorities inllaccordance 
with goverliliiclit polic*'. ()ice th iiiitist r responsible 
gives his formtual ipprtvil. the p'ogr'iau \%ill be 
iitipleililufd tItle exteilvailable resources will 

pc'ilit. 


IAJOR ()NSTRAINTS TO SE'I'IN(;
RESEAlRCHI PRIORIIilES 

Tire ;iet niillhr i t praclicall prloblellis ws'hich make 

ilsok
priority wetiling ii i re aich \cr' dillihcuii. 

I.Lack oflcltrls' fefiietd nat o polic Ni tsileacih 
ind the political \sill to sitppl it the stild policy. IToo 

oltelltieItilhloiissc iii Ilturcly ililip-serVicc ll 
the iinl)iltiiice oif teseurh. Whcn ii coticsito ictial 
butlgelary allocationt, the ftiuds are siimply not 1tere. 
himgtneril. agriculturalr.'sireh hts beeil gi'ell such 
low prilority that it his hcne'ittedl little from doitor 
supporl. Most dliuitos hate blen ittore willing to 
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invest illshor-lerm prol'itable projcls where the 
return on invetSlnit is certain. Recipient 
govermlents ase similarly shied awily Itoln Ilg
lern piojecls whose olute)ile Isulicertain or canntbot 
be (tiallified in cash terinis. There has also been i 
\'er\'ligti ilititudC b\'pooir COlunlries inl rqa'rding 
irese;i'c¢hisi llxurythlt toiils' developed countrties 

can allfllord. 

2. 	 O1e Cot11nion1 ICitUl llf devehlloing coullllis is little 
or i)comsellsistll N111 twha iuld be dotiC. ()1ur 
couitries re Chiarait'riztetl b) itiih inslabilit), is 
esidtlltd IWIrCtlucinIaChingcs of policy and 
pelsolillel. AS \tWe do nolt i;ivC I Iriditioll of* or 
'espctl for research. I)iuc csourees, oltellto limitited 

oils' siil cicciv'd h iority.r-lcril ilojcls 1l;i\ 

Research. illlltllinia is long-terl llactivity'ls'. a 
reqiuiring colisidcrablc piiiiCC iitillvestllitl.'The 
bentflils ol r.scairch iare tioiiiiii tefit.lytli'ious or" 
.ilapprceciietl: the\ are aiIgely dscribcd iii long-terllt 
slleil-eellioliiic bellefits. Politicians ilcilore 
iilcrstcd i l .g.,politically \iiblelprljects., 
induistrial plaits. ilinv ollf ited outsfwhiclh have fill to 
be shite .lepluaits. Mla developiing Coiitrics lte 
flow paying tiler'tlhigh pricioF iitlldtrialiilc ill 
the expenlSe ill giCiliiureC. Thliedid sO with tile 'ill 
t.llmilige'llic..llO lllls \vhtowCle'(1111N. d to1 	 tolal!b,~ 


sell lliti itltid liAiplaits. 

3L'ich., ilniC
I.lCk01* illItU lCirC10lSUillorl susi nedit. 

livestock iescachtl . I .m¢mIf'tundillg i;lIIl 'iciilllu 

resurch h is been \Crv crlrllic.
"l ilcrcentilge ol 
(I)P spleit oilall i'scirch liasieemi estiiiatedlto be 
iboit ff3. It is tili fcurailnltow muhi f this goes to 
agricultiur;il resealch. 

Man' of the ituptlts required b\ rCs;ilcliItise,to 
colne Iront outside. Foicign ex.hitlge has been ill 

short supI)y' iceCIs'. so scilltisls ise tItl do 
\Vithllu
iillllIS, inICIIhiliig litll';IitlI'. 

.1.'[he umajor clnsiraiin t iiiiproved livestock 

production is not knlo\sledg iprSe, hut tile 
ipplicatioti ofilteady known\t techliology. Usually, 

techlhogy is i ailable ws'ltici could. illp'incip e, 
incriase lisitock prodicttivity, biut the difficully is to 
brintg iiprloved technology and titigellient sNIsIIrts 
to th,livestock I)l'ldiiCt.s. \Vht ie ntess' Itehllogy is 
iceptetd and lppliil... such is, he smallill 
colnniti iil sector olle livestock iuslihstry. the 
suippl)y of necesary inpits rettired bs' lieflrtiers, 
stch i wile, [arias building niateriuls., milachinery, 
fe1iting, drugs, feclslff. etc. swill mike illtihe 
difl'rice to pioduclioii. Miore oftei than not nllyi 
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of 	lie basic hipilis arc eit her iniadcqiig;ac' or lacking, 
thismaking sustained livestock productiont 
impossible. If such iipils Wc,,c gta r~ ltd,we have 
adequate k noVledge to makc packae.,s for dillertil 
typcs of livestock, 

5.Tlc itemajl polileiii iith p iulle, nesciich is th;ltoVlI
 
Wt),of livestick piticlt tiin tiks place ill 

un ontrolled lz;i/inig di'as. lhis niAks the 
a ;Cl tie pasltille , dill'icllt.ltiof' imlt ve,'d It''lill{)lo.p 

iilinillsSilIl. tiil Of 

TlI/ialia. llillilsol%\ aiid Iandialed 


ifillii ht liil ;I'rleas 
;li itu 


illdividtilils' .ut lie I1i/iug ilci;ls
ald liher 
IS'C'lires' ii slihiCll. "lCrCis. 'licrCtol(r,. ile 
incentivc oirindividwils to relrict livestock liiiiibcrs 
;iiid lil;il)glirlsii OldIl 10 C llllelv . A 

Change ill[e laild-tnrllen sYstenlinst
lillllie broilhl 

1iblit telrc it is lissihlt• 

il apply I~tie pastiurc 

techloghyis. 

CONCLUISION 

lhis flici liasdwcl lii iiil the prioirities nccdcd to 
ilrgili/c aiviilC li\esOc'k research system ihain lil 

setting priorities hilivestock research. l o tie laiter, 
certain assimlptions IliUst ble[itdl: 

1.Tiat there is a clcarlv dlilted policy aid( l ational 
goals to be aiehcvted thio h reseairch The plitical 
s\ ,tctlis coimitted to slppol (ilg the Icsarch eff'oit; 

2. 	Thallilte hasic iihtiticuit it)stlilil istiincd
 

i'csalch is ivail;ible'
 

3. 	That target gloups le rIe'pliv, to ihlIl %, 
IeliiulIgOlln eiiAtit liluigl Iescaclh. Ati.-icnltll'al 
ioidiction hs illilroved steadily isa re u il the 
lsc;irh ttllot. 

wnclieichithe( oh iheI abu, it is liklN that rtesearchleis 
will be tloii g little iore Ihla ulllibhlillg.Siillslanti;l 
I'cSiilrccs Will li ilised illtiheiaIllit' if aigrictulturiil 

rescauich \sithoulit tuakinig d1iy imliol llovcrll 
agi uiltUliaIl i lulcliill. 

Tidlle rescairch hiilitiesar e io llpiasallulur lcss based 
c\pcriencc 1indk uuuusledg ,f \shll olliis havc ieite able 
to acicvc trIoughi resarclh. 
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ISNAR
 

THE ISNAR OFCOR STUDY 

In January 1980, ISNAR initialed a twot-and-a-half-year 
study on the otrganizational and tnanacirial imiplications 
of integrating ai on-farm client-oriented research 
(OF(COR) strategy within NA RS. In today's 
presentatio . I will first give an ovCrviVw of the study
before we present various aspects and preliininary 
CoiiCtlusions of the stU'd relevant to tolay's theme: 
Linkage Issues in Research Ora;niatoits. 

The obdjcCtivC o1 the study is to understand the critical 
policy. organizational and ntang-erial factors lor 

itpletntiting, integrating, and mltaining on-farm 

client-orietcd rCsca rCh \%it l it a NARS in such a \ay 

thai it effectively strengthens national research 

capacities and advances the pitcess of technotlogy
 
generation alnd dissCnlination. 


W IAT DO WE MEAN BY OFCOR? 

-FCO is a research strategy which links research
 
aillied at clttiology generation (i.e.. applied and 

adaptive research ) iti the iltitite client of research --

the fariner. The principial characteristic of OFCOR is 
that problemttidiazitsi, Mitidthe design, development,
adaptatiion, atnd evaltuation of appropriate tcchlnological 
soluLtions iccur primarily at tle farm level. OFCO R is 
fundaiiCitally farimer-oriented. 

Sittce we are exa ininitg orgalization and Itiiagelett 
issues ill this study wvc elia defined OFCOR moreW 
specifically in terms of the roles orflitutions it can play 
within tile research Irld extenrsion process, ratler tlhan in 
teris of tuelliodolugics, as is common in the literature 
oi Farming Systems Research. Looking at these 
functiotns togetler provides a good definition ofwhat wre 
iean by OhFCOR. 

When fully integrated into aresearch system, OFCOR 
performs the following seven inter-related functions: 

I) 	support willin research u-i ng a problem-sol viig 
approach, which is fundamentally oriented ojtollott'r'S 

as t/epritar) clic'tv ofreseat']c; 

2) contribute to the olpphicliol 0/on ier-di cidiiatp 
svYstenS/lier~sti-iV withinitrs.a rch, 

3) characterize ma]'or.finrmingsystet. and clit gro Ip.,
usill a ;ro-ecological and socio-econotnic criteria, in 
order to diagnose priority production pritblcmis as 
well as idetttify key opportunities for reSCrch \with 
the objective tf ilro0\ ing tile Plrodnt ivity anid/or 
stability of those sysicnIs: 

4) 	 adaptexisting tech/iohogis in(I/or contributeto the 
delm'el mptt ofalterativi, teclntologies for targeted 
groups of fariters liy conducting experiments untder 
farmers' ci mditi ons: 

5) 	protot'Jfirniriripotionin reseurchas 
collaborators, experitniters, testers, and evalualors 
of alternative tcchnlogics; 

0 ) pro videj'iedboack to the' res'arctp:iori'-siig, 
plannitg andrl ogrammigprocess so Ihat 
cxpe:ititcit station and on-f arm research are 

iintegraled into a coherent program focused oil
 
farmers' nccds;
 

7) promote collaborationwith '.tnsion and 
dvcelopmett agencies w,on!,r to inprove efficiency 
of tie technology generation and diffusion process. 
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WilY IS ORGANIZATION AND arrangemelts anid Inaigeitcilt syslCtIs for 
NIANA(;I'EN'I'()OF O()IOt tN ISSUE? impl llenmting and integrating OF OR. lhe Case study 

Countries tire, by I'Cgiil: 
Over ite past 15 t'vals, natt NARS IiV, itstitte'd 
OF('0. programls of va ryigli. stClpc and intelnsity. I Jse Latin America Asia Africa 
of,tis r ",iglificantly. Thi,,l,;arch Ntrlecgy has inlc'ruiiscd 

trl\iOWhas sit.I I roCt tit,re l rtgCCiillili l that Piltalia Nepal Scnegal 

inlt'rnatioju iIs.I I ) stlil fllll,.:rl,' Iti t l lition, ailitel e e tdi t llu"iit Zilnbalett 
Mtd (ill.nit'Spt I tlctel CI t piti,I (il]).;)R ,'asit (uutiticl lali B'instiatlesh Zi lbia-- u 
SlIMl lC lllJe-Il)o l"0 -- hIM, O~l'lC1l 11011bt'CC1l,I l filllll11 

il ttO1 'aItd li 1%iiih'l IMt'tlteh oi0NlIt'NL tt . rkMrit 

iuttii ialilgii .Ia llsiiii,L!. Ieli iIli his 'cujd j III 

th iill iht ii tIeinsal , l il.l' h Is tl~ui t pe ItiCn 

IC,..'hntsc , lu%%iihi\i'h t Il il i igllls ]ilti
t',l\,'\hd I tsisI 

iv ap loprialc Itil1hi.client !, iup.()I('( )- h ,Ilts 


Itiiee.' titi din' I'.e ci linkvll ui a io 

lt'scilll and l li. -- ieutal I tsol11c-pool 

il iil i t t i t t si 

Still. dlt.,piIC.int'c d cliphais oll()IVO) a" i,theu ic 


( for linkinio *hI'il g1,.tpiltul.'; rMild IIliC .it litlet l 
ll is I he uhlg

apl oixtlch \\ the p~loc ," "1t Ih;tit peluftills 
it'tt Leion l l'.t Ofsi x teglaI11isu 

iflhin It.',-,alchl 


ihte lC5di M. CI\ C..\l \ 1 I)ARS:h. . llt 1 

thac pctu'~c\kilh tihe aplprmich kx: u uaig
 
I)ION ,.,ll,,(111 1i)IuCCllla im aMe,.illolilJ .Mild IhIC
'CiC1 

iltiut OK ORlchillcl".c,l e :illuchl al ai illt i licl e 

Vlel NA S ;lldti '(j)1,lhlwit\c Ittitmi l)RF
\\itsl little o~liclllalio~ll 11,it'.111llualwdC\I)l'icu¢,.cUilloll 

whidh (lt'\ ,,Ox l ll'\ rlCL'MLI,', ;II 


l thi ~lS1illlI)lCc Ihltitu CotIL7l!C.acl. I he\.IlioC ha)F((11.' 

t w1id eve ttt iWtite I\ [(fit l:111ditOi t idilgl 'tidiutills 
ouga i/alio mnd I1almn prl
gc:I'ial an',:rd is 

tl twprtobleillr. Hi l'l 
Ila\,.. cl. 

ERA'IIONICltO ,IIIlE OW S'IAI'EUY 0,1'IlEO 
'Ilhu'N iccli,.kel o ,.st k.thIu tOhu .to ;iddics, IhCNCl hif lid.I 

isuslcsl iliullicitltlilin directly and Itotrytl syntllcsizc 
file C'xI)riCnICC,, l d~i\ Cl,, N,.RlS with inte.grating 

' q .. AThis,k',ill 
then.'1pl ide alIb,;..O1 pra'it.':ldl r,..h 

()IH '(W1 c nc,,u. lst.. hd',Irat,.py 


1,.',wa Ilmlalp.liltill 


CXIl'..ie',:.cup XI lll w IllllllitCll'dlim\"l lch,, !C',i.st'll,,.l 


w\helnif\ ing to huiM-up ( A1( '( WR as all inlte.gral p;It ofl 
[Ih,. ill ilr,.titluh.,
rC,,ul[Ch i)It,.,, thefti OFrrtsciart'h 

'-".Nms 


TilE OIPEIRATIONAI, STRIATEGY OF THllE 
()I"()I STUD)Y: CA,";': STUIDIES AND 
C'OMIPARATIVE,ANALYSIS 

,Cv,..pqigIli 'ase' 
cofs.lcu'tet N A,\R huv e had ri 

I Ilie. ()F( (R s ludy w tare'C lie sttdies 
S wvhich m:Lllflicietirnco 

ex perim entl w ih and de elop diverse o qganizational 

d ,lui l rtInut iit'ih \w s Vhsk:l t i ii ite h
 

poli a l t t tg;litgid lueg' . nlusi0 si tiRUs
uli/A . 

Ill dilliiii 1 111Ohit L' ICiudt i Wh , d ,iet.,
 

r10e"i hs Ii r C uAiit' l :llang'rs i Imy ! te inte '
.glt 

, llti tl l()1 (1W( \iilin h \ill tte s is\stICnlIit t? 
h iItei: 

Ileset ,.'ttjtii utuI\kill tei ctlrif, tieui., i l ta s lt [th 


')jlllitli/l't ll i k hielh i iiILt , Ilt 
d 1)I if the 

teIj(i()R i full l n t citlitailit il IlallNi" \%\tkill
 
", [Ili,, mitl~of CXl)Critcnc s
,\ysttllatiIy ia l\d/c' \\d ge_ 

i 11t CL.Vil inIdRl to cOFiteR:i llO 

l e t l t tlnilldue11illtitgT1.ii , 'O itie I t The \vI11I tIIS, 
a colns htdil l -- ill -- Of 11cif digc'st h'praCtiCal 

tliCtI ti i, l eetivellnli il.lilns. 

1[liemlajOl MInAl'liIICh, I I),C,,b.illfCd illdC\C1t'hq file,.
 

co1]aali\ h othe ()F('(), study are: 

Acirlativc tprtltign th ((efl ()riatniino
OFUOR: 
(Comqaialive Stilcnglh, mld \V..ak n,. :ss. 

O,.tll(rgiuni/alion;Illd NlaIM);, CII)CMn01' l&n JCS b~\Ct,ulI 

] and I~pciiinlent Staffo, I~.crc h;I 

t l ii/tlliOl auisd Nhiigcncll tt p nicpile
 
Collaboraion i lc ll:
 
()lgilli/liotll anldl gemenltl o1" likagc , howee.v.'llMnalll 


S"itsialP1 il eWltel iteteiith()1:'ORlandlt f hst'NxCnsioll:
 

Mai',gC1ll.if ofl)( ( OR ReCal-ch Phocc,,s and
 
DCCC.lrali1Cd heild ( )l:MlaiAnS:
 

I)C\'tlolmllll ;11id il of'I lulllall
M allilgec IRcnO~lk's
 

ill ( )[F('O R:
 

F~i1nanc.ial Re.solurt'\_and N~l~lagullil'l
I NC. 


M alla~guellilif el"a IDtlll sanld IFxltrnal
ll ' tions wvith 

Sour~~l.ces ill'K nowvledge: 

-Issues ill [ie I hio Develohpm ent~ of 0 O ')R illlnslilt ,:ll 


NA RS: A'n FI , l'spt.e,.liv.
tidlicn Pey 


h,.sis w',ill be,w\vlel 
Il..i,.,s. 
Sy'Ill ipape..rs oi.a:l c-ac.h onc,oflIh,.:se 

OPER:lATING; PRINCIPIES 

Th c are IIhrcc op l ting Principles tI'mt ( R I]1O F"( 

SIMIdy.Fir ml,ie1sudy is being condu ctd oi the principle 
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that we should learn fron the experiences of NARS wit If 
integrating on-farm clienit-(rientcd research. Analysis 
and syni hesis of these rcal-world experiences should 
serve is the basis for (leveloping guidelines or checklists 
ofkey isscs oi1organization aniid mianagiemlent of 
O:('()R for research manimigrs.I lie secoiid principle of 
the study is that nitioiial researchers Should be 
respoinsible for developing the case Studies. The third 
principle is thal Ilue eaSe StutdiCs Shluld directlv be:cfiI 
the collal oruting NAS hycontributing to their .,stem-

building elfot s. 

PROI)UCTS OF TiHIE OF()R S'IUI)Y 

The ()FC(R Studs will li :c thcc ilroups of fitill 
products: first. prueticaf uitfelines alltMdtrilinling 
materials tin reserch -rai C , Iou organizing aund 
managing on-tinm. clicillt-olicntcd ICscaulh w\ithiti 
NA RS: ,econd. a ser ies of umi;lvtic papers uii key 
orgmizatin ; td Illtumu iiaeeui:ilthe CSsshich .vnillluesiz, 
the iclc\ tit Icssous Ihat Cll he dr;s i floll lie ull' 
coulitr' Case studics of (O1( ( ) situati ns: alld thirld, a 
scries of ildivithtatl Cas studis s ilhlidetailed al\vsis of 
specitic O:(OR siluatiuuuus. l'I, s',ill be stauMIl-lholle 
pdiUCits,. as \\ell ;is IpriMry SurceS if 1t;i ftor 
dcls'elsiiug ilhe guitlCliluCs. 

CURRENT STATUS OF TI IE STI l) Y 

A this point in the studsv. ssc taie most of he ase 
stud ilesfuIIshCdiad we expect to be able to get at least 
four published the id,n oft lc sear. We lisc also 
alrcady heguni tle papers oun tie ltujur unalyic themes 
iif resacich piolicy. ogullizlli n. if Itallaeilcnll of 
()F((OR. (uS studs suil)tuarics Iighlighlig prlattical 
Icssons and guidelines for Is.eiich tullit'ers to be draswn 
1rt1 thefiereC ()(O) situtioln, will be sIteselpCd1h 

y tlune of text sear. 

AGENi)A FOR T'I PRESENTATION 

The ilgCtfi lor this morning is Io plesetut Somureof thte 
findinigs of this study relevant to the theme of today: 

Linkage Issiues in Research Organizainons. 
The principal linkages we have looked at in the study are: 

- linkages to farmers: 
- link:ges to ext1.;ioll: 
- linkages to experintlci station research. 

Todav wc will focus ot tile last tsmo. The presentation is 
ill two parts, represet ing fhe two priicipil products 
coming out of liet I.search stlld. 

StUaLrt KCa and I.ingstOll Siil]Lgo, %khovscre tie 
principal resi'lclicrs ofn 'le Zinbia case study. will 

prcsci the key filldings muudcoiluSions Irom their case 
study rCscarch Il ipluaiS is given to the 1nMllagemeilnI of 
the linkages betms ccii (FVOR and expcrii.at station 
research, andtI:COFC R ant CxtCnsion. Thcir 
presentation will lCmouus:at hliekind oflmnalysis 
coming out of the individual -ase stulics. 

Thil. ill the sccold parit ofthis pesct:llatiill. I will give a 
brief sunlunurs of the 'hee pliper I ni ill the process of 
developing which intends to 'llllcsizc the relevant 
IeSSOnlS Irin ll the CeasC studics Ol organizilg alld 
managing the linkage between O:COR antl on-station 
research. This paper is still very niuch in the working 
Stage, and \we hive inreI tlIu'lysis to do before we have a 
fully dcs'Clofet set of guidelines. 

tilt whal I would lik, to d1oIoday is to prcsent, ill the 
limited tine wc hive, an vrvicw of the approach svc 
are gioing t,,,use fr the synthcs itld the development of 
the guideliies. Thal is. to indicate to voti: 

- Io we illCld to t:iuna'zc the issue ofi manaing the 
linkage: 

- hos svc intend ti organize the inormation in such a 
ws'ay tlai it Will he useful to sutl as senior research 
manaigcrs. 

I atn putting this out for your review and feedback 
essentially as produCt-testing, sirice you are the principal 
clients for our research. 
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ORGANIZATION AND MANAGEMENT OF LINKAGES

BETWEEN ON-FARM RESEARCH AND EXTENSION:
 

LESSONS FROM ZAMBIA
 

L.P. Singogo

National Coordinator of Adaptive Research
 

Ministry of Agriculture
 
Zunblia
 

INTROI)UCTION 

On-f'arm rescich inl
Zambia isconducd mainly'by the
Adaptive Research Phi n iniiTea~( A I T) , ih'iwas 
,:ui blishcd within tie Rcscarclh Branch of,tie 
-D -,"-nnr'ni of Agri,:iltire in 198(. At present, ARIPT 
is OLpe:ting ili cight 0111f ifrineprovinces f Zairbia. 
On-tirm research was inoduced at tire littewhen lte 

rcleri'cc iii research and extension prog. 
 s;Sto the 
r.iuority of Zalnibian smlall-scalc and tradillI:I farnters 
w%as under revic% . The results o thisreview led to tile 

inloductiiin oiithe "lrainini. 
 and Visit ('l&V) nethod in 
tht' Ititcnsion Iranch arid liereirganiation of tie 
Reseirch Branch iht oninioditv and Specialist 'lcanis 
wilh a nitioial locusintl A l',lT withtIhc an area focus. 

hi holhr i-d rsc' rch there \wu, id still is. i
extension 
gencral concern that IlLv'. lack appropriaic extcnsion 

lllc,
eages for srmall-scale 'frris.'hisis dUt' partly to 
tire existing gap hetwec: rcscaich and cxtcnsimn and 
partl' to that between e[xt scioniarid tanrcrs. This paper

discusses is,' A prograi, rivC bCCll
I j" aidL ctivities 

itrgairizcd arid minaged tlnnarrow ilese gaps the 


problems encountered. inld sorte proposals :or
inrprivenirt. 

ORGANIZATIONAL STIRUCTURE OF; THIE 
DEPARTMIE'NT OF AGRICUITURE 

The Dcpairtieti of'ApriciluriC is lc:itldcIrC1wy 

Direct or of Agriculitirc MI)AO). who is supporlcd by 
two assistant directorN. (rictlor research and the oiler 
tor extension. The ,',lisiamilI)irector Externsion (ADF) 
i:.
suppoirted byi iailr ol(hief Subject-Matter 
Specialists (CSMS) al national licadlUatrtlrs. The 
Assistant I)irector Rese arcl (A I)R) is sUlppticd 

lih i 
(CARO). und'r whose colrililatid nrc tie (olniodily 

rid Specialist Rescarche[aiis (CSR's l' 

prinarily tr Chief Agricultural Researchi Officcr 

ilte ARPT. 
At Ihe provincial level, exte nsioni is r,prescein ted by the 

Provincial AgriCell tiral Officer (PAO),supported by 
Subjcct-MalrtterSpecialists (SMSs). Every province has a 
r!,gioni[ research slation headed byan officer-in-charge. 
IIcrepresents tie Research Branch in tie province. 
Research activities at this lcvel ar'v mnderlakci by tile 
slationiagronomist and to a lesser cxtcnt by ARlT. 

The exteiisio oganiitiiu ailithedistrict level is hcacd 
by tile )isli icr,ricultural Officer (I)AO), assisted I)% 
SMSs. The district is divided into blocks which cmlnoprisc 
canips. Research activities at ticse levels are carried out 
either ar sulb-rescartch stalions and/or in 
rcoCnrirreniditinn doiainii; by station supCivisrirs and 
ARPTsta'f respectivcly. -ach recomnnendatiohn doainai
 
c'onprises ihrceclusters onilt
average. Trials in thcsc
 
clusters are coniducted w)v
trial iistanirts ('lAs). TIe 'TAs 
are adroiistrativls' and technicil ly rcsponisible tiotlie
 
DA( andtlhe fil ri ng syst r iitgirilmist iii ARP'
 
respective,l).
 

ORGANIZATIONAl, OPTIONS FOR
 
ON-FARM RESEARCH IN ZAMBIA
 

1l'orc establishing the Adaptive Reseirch Planning 
learn to conrduict nt-arot resacirch. three possible


(plions were considered. First, to undertake a niajoir
 
reorganization uf the, whole research 
 rinchliand 
cstablish regional research teams or institutcs 
comprising all possible comtibiniatiins ollbio!ogicil arid 
social scienitists. 'liesctcalis would have IIceli 
responsible fir carrying out hth on-station aind on-fairi 
research ill tile rgions. The seCertd ptiOn was to place 
social scietiists in tile alleady existing ('oniodity and 
Specialist Rescarch 'Tc'ariis. This would have meant all
CSRYs undertaking survcys and on-farn rcscarch trials. 

Tie hird option was tIo form a separatelcIil, in addilion 
I0 tiIe CSRITs, which wui lIdIave ;Illiarca forcus iniorder 
ti Ciplilent the iitinal focus jprovidcd by 

91 



Commodity Research leams. II was decided by senior 
research and extension inalagers to opt for this 
approach. Since then, ARPT ias expanded along these 
lines. It is believed thlat te option chosen hias aflected 
the 	 IturelL f the linkages between on-fain research and 
other institutions such is extension. 

ARPT is now operational in eight of Zaimibia's nine 

provinces. Each privincial team includes an aurnuonlist, 
an agriculturd econoImist, anid a Researcl Fxtensioii 
Liaison Officer ( R FE( )) w ho is on seconimenil roiii the 
extension branch. This team is based at the Regional 
Research Station. 11is planned to have four rural 
sociologists \s'lio should support the activities ofthc 
1Wovincal teams. At the iiational lesel , there is a 
nutriIion coordinaIlor aIIlit II,1ioiliI ARP'C0Ioor'difat tor. 
In provinces swhere li\cstock is an importlanlt Inlerprise, 
adaptive livestock researchofficers have been 
appoinitd, tso thirds of"w'ooiil ha\e ben drasvn from 
extension. At tile field level, A RIT uses the services of 
TAs wluo have been seeonded From cxtcnsion. 

MANA(;I"NIENT O)F F)IiIAI, AND 
INFORMAL, ON-FARNI 
IRE.SI'EAICII-I"X'TI'NSION LINKAGES 

In instittiiulolii ,,on-ftrii research into the research 
rancli, one 1thellmajor ainms and objecti,es of ARPT 
\is to [rrlosIhe gap bheteeln research and extension. 
This ws'oulld bel ch.ie ved by dra sing extei-itool workers al 
nalional, pro\racial, and field le, els into tile process of 
teelnologv generation for small-scale and Iraditional 
farniers. AR P provides iiany opportunitics for 
bhidging tile gap beiveen csearli and exteilsion These 
occur ill two Illaill s\Vs: 

A. 	 In'olvement ol ARPT in EAxtention 
Activities 

In provi nces \ lie re A R PThms beenc st abl ished for some 
time, ARTl1t has beemi purt icip; ling alongsile exteilsion 
staff ill a imiiiber of esteilsion- orieietld activities, 
ineludi ng: 

I. 	Farmer 'and Extension Field Das 
The RFI.O has alssisted extension vurk,rs iii 
plaiming and cxecutling farncrs' field days. Other 
ARHi nieimlers attend these field (ays as re;llurce 
persons. Whether the licld days ire intended as result 
deinonsirations of adu pling recoiimimended 
techInology or are flr testing nmew technology, 
extension \orkers are i ivoulved in explaining the 
processes iIi the farlners. Atienlauee at field days has 

b';.en one of Ihe most important occasions to. A RT
extelision iltt'ractio 1and leedhack. 

2. The Training and Visit program 
The 'l'N. V ploralll of extelsiol has beel fully 
operational ill a few provinces only. In these 
prlinccs, A RP's involvenent has been significant. 
The most noteworth contribumion hy A RPT has, 

been tile litoducliOl of, iiiithily extension bulletins 
based on tie latest trial results and socio-cconomic 
studies. Oilier aclivities haw included participating 
indistrict training sessions and production of hi
ionthly'extension nwcslellers. 

3. 	In-S, .'vic''rainingoflExtension Workers and Farmers 
Ili prosines w'liere lhe T&\ system has not becen 
operational, A RPT has nevertheless participated inl 
the 'ormal in-service training sessions flor bolh 
extension workers and f'armeris. liese seliliIlars/ 
vorkshops are ustv.y ield at farm inslilutes and 
farmer traiiiing ceniters. 

The RILOs prepare aid prescnt lectures on
 
communication skills and a 'arniig systems
 
persp'ctiec. InIeturn, ARI rcivs
 
from extensiol workers and flarers about on-armll 
trials. 

4. 	Dissemination l'New Technology
 
Out of eight provincial teams w\hich have been
 
cstablished, only three have been able to either revise
 
old ofr produce iiew reconimendaltios for specific
 
farming systems. I lowecer, observal olns and
 
liscussions with farmers suggest thiat sonic farmers 

hae alreaId, adupted somle spc-ls ut ol-filll trials. 
In1Central Provinee. arminers demanded mor - sed 
for an early-maturing maize variety , iring its first 
year of on-farm testing. In North-Western Province, 
farmers would not giv'e back 2 kg of seed to ARPT 
staff after harvesl usearlie:r Iurce because they 
decided to keep it thienselves and replant it next 
seasol. 

B. 	 Involvement ol Extension in ARPT 
Activities 

,.\ RIl has hcen sccking lie participation of extelsion 
pCrsoniiel at ill lI' els ill most ofl its activities. The 
Iollowing aclivitics highlighlt this aspecl of linkage: 

I. 	 Program Planningi and Evaluation 
At the national level, C'SMSs participate ill the 
quarterly aid anniuultres'iews f A RIIT's activities. 
During annual reviews, Ile curreInlt year's on-farn 



research rest .%s are d sCLssCd ad the lol lowilg 
season's program agreed onl. At ihe provincial level. 
there is a foromal provincial ARpT sicring comlmiittec 
which faelts alt least twice a 'ear to review on-fiarn 
trial results, discuss the following scason's prograrm. 
Mid tlhe revisiolland IelIaSC 1fpo)vincial 
rtCOomllllnllilliOl. The iiemberslip of this 
commiitte includes allprovincial SNSs, ARI'l 
menmbers. DA s,.and allogrihusiiiess 
represeitalivcs. 'lhe Loniinillce is chaired I',Ihc 
Provincial Agricultural Officer. It is tluough this 
Co iltte that the: view s of Ct'lsionl ptrsoiMel are 
considered in planiniig and evaluating A.RP T 's 
prograrmis. 

2. Participation .iMRI's Surv* s 
Tile participation ofcxelisoim \,orkers illARP' 
sur\ s las mainly heclm \with fielM-level extension 
w(orkers, ailthe block aMid c;l1mp levls. Extenulsion 
wikcl.lhal Ie [lien th main souice of imlforinalion 
ftorI'llalilltilip
fariling ,vsteis in Ccch province. 
Field extension \workers hive pirticiptled illinornmal 
and formal s i \simaiily is itLrprleters ki' Ime 
discussions en ARP ,il'f aid f:runmrs. Trial 
Assisits mvc [,CCi] Used t) cllct ,.hi rClaLtd (t 
ItriaIsoim trial firi s fA,*ld m'iririm ifli d ir Isr. 

3. 	 On-fiarin 'lTrials and 'l'Tsts 

Mlst if A IIl"s n-firn trial liersbeing
mnlmcne...d li 'Ts\s lii mnhatebeenl ',cii'l,," 


te.lmicall'. hut notladmimiistralisctl. fIoimmthe 
.xlensiim bramlich. ti 'iirk fmill-timie \sill,\RI'T. 
Originally. itwas planned Io seci ii i xtension 
\'okcrs tio ARP ' !'(,,:. oIlst lIiut "'cis.amter which 
they wnultd be surrendered back I0 exlen.ii ill 
exchmanmge fur itleres. 'lThcClrrlmlt felling of' mioist 
ARIT mcnibrs is ilt these [As shmuld be 
permanietly seconmdcd toiARP . Ii implemc ting
these field p'ograms. 'As elicit tile iifinsolCnmiCt 
ithtrl cxtellsioll tolkers pr atimg illtie sanme target 

arca. litthis way it ssfdcr range of extension ,vourkcrs 
is cxpoisel o the icivitics of AIR,'. 

IlnElastcn I ovincc.more ihall 5ft';, of'll-Iln trials 
wcre.riii h\'CxtCisiol wnirkcrs dumrinmg the first three 
.,,ssons. On-farm tesling of' stuilalc teclhnologies is 
suiper'isCd h\ local cxensin \\torkers who arc guided 
1 	the R H.). 

4. 	 Revisinn andl Release of Crop R,'cininendations 
It cojunction wit Ithe provincial SNISs. tie ARI'T 
agronomists and the RhI.Os proposc Iw rcvisinns 
and recommtndaitions which ire discussed I' Ime 
provincial A Rlm'[ Stering (Cimmittees. This has 

beent the case illEastern anid North-Western 
Provinices. In Norrhern Proincec, however, Ilie 
REl ,)approached allcxtetnsion vwoirkers in the 
province and rcquested their opinions :ibout the 
technical :ontlnt and formiial oi the lew 
recommendaitions. IFxisitil workers' views and 
comni11is Ol ths " issUes 1l:1r f"oeTlnltliC useftl to 
AR '. 

PROBLEIIMS EN ()UNT'IEREDI) WITll ON-

FARM RESEARCI I-EXTENSION
 
LINKAGES 

'lmeL,,vlopmcimt of tIOe organiZationill structLre illdteie 
lianageni tl of lillkags bctween oi-l'arm reseamhl aid 
extensioin outlired above has miot (cnt'rrtfd wilholl 
problens. Il order to giC a balaimced 'iC'file 
stmiltion. it would be ippropriate to state the nature of' 
these. 

I. 	 'Ihe sellillelmli of RII)s to tileprovincial teallS 
has hee incomplete. 1iutof eight established 
pro\'illi;il ttis. IfLerare oily t li-e Zallbiall alld 
three expatriate R .Os. sonic teals hav'ing two 
RELOs. Three priviiciil tleams are still without 
Rll.(.Os. i',.ilihle impomtucn of this position in 
ARPTI- xh.nmioi liikioc. itlih ninr could hae 
I)een lli i allprovinces 'verc ftill,f;ild. 

2. 	Soime ARIl' s,afll fiaVc smmi-sicd lit limited
 
extensit participatin ill ,\R I ecivities haisben
 
duie to lack of moti'atiii hN :ewsiom workers. lit
 
genlral. A lRl"-,
persinunel hive halt mnre access io 
physical and finamlcial r',murces with which Inodo their 
work thia their extcisiun cotunterparts, This has 
created ilevel of inequality l,ctwem the two sides. 

3. 	Allhug theimelmchanisns for conmtributing io 
ARP's activities hav been establishcd. extension 
worker,, couit'ibttimis havt cL limited. This has 

been parlly caused by i lack of understanding of the 
nature of ARPl's wo'irk. Thi has huen particlarlyso 
for extensiin workers omu,,ide the target areas. This 
also applies to SNISs h'oiimhave had limited
 
inivicnilic in ARPT actisitics.
 

4. The Itraining and oricnalin (f extnsinmut staff has 
Iradilimnalll' Itecn tiowa'ds commimmcrcial firare's.
 
(Cuonsecqulently, liially
extenision Illessagcs IIate iit 
b:en wvhtollv app ,ipriate for smal-scale farners, 
which hlas nicam that extensiitin workers have tended 
tomwork mtnire ehustly witlhcommercially itricnted
 
farmers. This differcnce i,clint grill las
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soletimnies hindered coinlin ilicatlion b.tween ARPT 
and field extension work,.rs. 

5. 	There has been insufficient forward planning by 
A Rl"T staff on activities to be undcrtakcn. This has 
rcdlccd the ivolverc nltoextlnsion workers in 
ARIT activitis. Since extension workers are 
involved in several otlier activities, they need to Ibe 
iiform'ned in advance of their anticipated paticipatiOn 
ill oil-fllIll research activities. 

CONCLUSION 

The basic organizational frariiework for 

strengliening om-ifa mi research and extension
 

linkages does exist in Zanbi a. Severa in lnage meli'lt 
strategies have been institttcd to perationaliz 
linkages. These stiategies have been influenced by 
the level ofi stafling, the l-mand by cxtcnsion for 
appropriate extension ns,, s ronl orl-arm 
research, and the willingness oeach side to get 
involved ill oli-urn i research iind extension. So far, 
intensie parl;cipalion of cxtension workers in 
tceliology genration has becn limited to targct 
aieas. Ways iced to be developed to spread this 
invol\Cment. All th ese efforts are made in tit bellef 
that drawing exlci ion workers into the process of 
technology generatin wil c ceeiIlthe dissemination 
of that same technology to the end ulsers - the farmers. 
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ORGANIZATION AND MANAGEMENT OF LINKAGES
 
BETWEEN ON-FARM AND RESEARCH STATION SCIENTISTS:
 

- - ' LESSONS FROM ZAMBIA 

Stuart Kem
 
Former National Coordinator of ARPT
 

Zambia
 

INTRODUCTION - supply local gcl'rh)lasm for possilie inclusion in 
breeding programs;


The importance of the Adaptive Research Planning 
 - provide assisltance to implement collaborative
 
leam (A R T ) haviing good working relationships with trials together together switi CSRT
 
scientists in the ('onollnditll provide information on how present (SRIT
and Specialist Research 

''icais ((SRI's) was recogtlizedI toil recomIendations alc beitg adpthhd by ianlllls:he earliest 

disctssionis about ile nced 
 ra section dc;ling with nti- I discuss posrsiblC revision, to recOllilltintldlions.
 
filllt+resIcth. The ctclits front such intcraction should
 
he two-\ay. 
 i)espite recognition of th Ilced for cffeclivc 

coilahtratit clv,co , \ RPl's and ('SRITs,c povincial 
1.Flow fioi CSRI scietli.sts h)ARI'PT the strength tof Iie telalioltshtip has varicd ct sidcrithly 

ARI T scietlitsis cottld paill learns 1( T have111n itltcractittladllt both Ietween diftlefrtt over'timte. hlee'I' 
iiffointatio front (' ISTcinlisis by: been,broadly, three phases ill the cvaluatiot of tiese 
-providing insighl ot particular Ilohletls, e.g. pests relationships: 

and diiscacs, Cte." 
- making stuggestiols ahttl tw certatin data htotlld 1979-19S2 - 'A d,.si., n I/too. I)uring this phase AROT 

be collected,e.g. tti \\ced sctlring pest attd discase was getting tifl tlte grould, and there was minimal 
ctunts: ilcractitn. lhe Itantdate ftot collaboritttit with (SI, 

- ginig als ice. bascd ott prcvions rescllch. abutit scintists \as ittltdcd inlie early ARItlhcatluets 
stlutions to prtblctts which call be tCtd illot- nttlinitg tle teii's tbjccti\ es. 

ritriti 
- givinl iad about trial dcSitl,s: 1Q83-19S5 - "A etablimh1l/tt1'Ji I)ha('. IBy tite end of this 
- providing planling material Ior .ttt-tkitirials; phast. si.' provittcial ARPTs had been established, and 
- gi\ing coltinletIts lh0ll tcCh hylltltttgvdrC tCst it 1w .hintI 185. 23 scietlists were working intie teain. 

ARPIl tlt-fIrll trial: Th.,'rcwas resenltment aniong soltc ('SR'l'scietiiiss tlat 
- assistillu wiill the horitlalimlott (liiew and revised Ihe Assistant I)irectttr f Rocscarch (ADR) was 

tcit.ttllllititldatitt'.. I'avttring \ R ''. especially by allcatthug a lot of' 
resIttrecs to tlte tea., ;1lotlwhicl smlte tl Item knew 

2. Flow from ARPTI' scientists to CSRTs very little. 
The principal hetIefits of flows Irom AR P tto(SRIt's There wa,,quite a lt of interaction. mailly itfottial. 
are io: betweetn provincial ARIt 'l's and( 'SIs. most of it 
- provide information ott taricirs' circiitllstticcs to initiated by ARIPT 'scictitists. I lowevcr,most ARIP 'staff 

help 'SRI's set prioritics. plan trials. and ,,st werc trying to get their ( wi prolgratms started ail 
lrcaltittel levels: cltoperation with (ther peoiple did rol hase the highest 

- provide inforttlatitton oil 1h C'S I'Imalci priority. Several ARI TIT sciettists were frtistraltcd 
pcrfitors ott [triis tinti flinlcr lainagemnt:" hcnluse ilainy (SR's had few k'clhnologics availahle for 

- give an as .. ssilell of I'liters' varietal prelereices. ti-larm trials aid Wsere ;tlst ItilCrCd by lie, difficthltyiof 
includinig such f'aturc,,as taste and ctoiking little: getting access to preUius seasons't rcsills. 
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By mid 1985, there was quite a lot of friction hetw en I. Participation hy SCRT Scienlfists in Surveys
ARPT and scic lists in several CSR''s. A nv. ('ARO) There has bCee wery liltle parlicipalion by ('SI'T 
was skeptical of the role of AR P'. tie valu,e of social SCiclitl iSIsil ARPT siri'cyS. I'VidCICConlId oly Ihe 
scientists, and the ahility of various A RPT loam fontd of a few occasiols when Sceltists from sCVen 
Iemhers. Site was (fete riineild to rediress the resource 
imlbalancc wlich had been ili ARIl\ Iavor and, inl so 
dloig, becaimie a rallyinig ligurc f[ others critical of' 
A RPI', most ol whoii \yre lcased at ilie ( 'eiitral 

Research Station.
 

/l-'l-,i97- ('moldtiin .1" 11!7( 'S ,'lhti.I iiin. 

l:tii the end if l'195 to the prlcs'it llnicli Cfforl Itas 
beenl lmade. esp,~cialls'hs I~v,1"' ,cietists. to iiiipro 
interactionsl btwct R\RI'T aild ('SR ',sciciltists. her 
is no . a gncrill positive atiiude' litiads iliipriiit ing 
iieCractiol. 

IEVEL OF INTERACTI()N BEI EEN 

ARI l AND C'SRT S(lE'NTIST, 


t'he sltids' tcmll lsss,.cd lie level of Ile interaction 
betsvecli A\RI'a itd (SRIT scintists Ibewe ii ntiodt'rttc 
1t good. I h,\sC.l, the level Of ilcrctioiillt1 
collaboratioi Ibel, cciA IRll'itid ( 'SRT's as inlitvcd 
C'tO1idCrlhl' ill tthe last L.'t (1c'lleo\'ers. 
In most aleas it appeats tiiahel lhccl oii interactioiti has 
increased me r Iintc . 

The l)ircctoir (f,I\'ricutiurc tlioutgh that ARPTIllT had 
helped mosllicielllist, ill the rc.sarch b lllich to have at 

bitll- Uidecrsitiidiu of the ploblills of silall-sc,e 

f'ir'illCurS. I Ic Ceousidcrs that ARPTlhelps to iieilt';ic tile 
\\lrk ofall the ( ")Ik. bc'ausC it cut1s :iCt'oss lile work of 
ill of thcmt. 

At lite ciuiuchiuion ol le' 980 Co'iniiiditl Research 
Re', iCw iuce'tCill s, dre i u1'li,ls a Ifeeling iilL 

ARPT scicntists thl;t ARP 'ssls being ticaled as all 

equal with ('SR's, which had pi'sioiusly nuot been Ilie 

The fii itngs OfIf lhe s ' v 0f ItfII IIi1u1, slu i ed ti:t 

scicntisi,, iii the research brauuci 'iRi, \l
AI''-('SI'T 
ill..tetction to he iOflhigheis puih i itu. 
I l islrplactice, it %wascollsiuced hN. boiilih giops. 
to llave been the least well tpuerhrilted fineliin 

EFFEC'IVIENESS OF INT'lERACTION 
iE1IEEN ARPT AND CSRT SCIENTISTS 

Tilc qutalitalivc assessilicil of interactiotn s is Iised ol 
information collected duritg interviews witlh Ii ('SRI 
scicntists aind 13 ARPT,ciiists inl (ie tthree piovincial 
case: studies. Ily type of interaictioi it revealed: 

CSRTs parlicipaled il M\stirss':.,tiducted in four 
provinces. Notethcless, this iiisolvencil ,was 
considered to Jlavc been u.seful by the A RP ' 
scientists. 

2. 	 Collaborative ARPT-CSI0' Trials
 
All tle p - illcial ,AR I's have. il recent 'cars.
 
c0ollaboratCd \ilh 1 ) SR'I's it COuitCtill trials of
 
iiiitual ilticcst. The ilnitiac lot these collaborative 
trials has ben taken Ivbtllh Itis.itandil 
rcsp tisihility Io illlliiaclit has varied although, 
ill file majority iIi cases. it has tested with A R''. 

'the joint disciissiotis. \ isit. tlld asscsslmntsotflilsC 
trials have b.iiC CXsIrcti lvysvah\lae ill brcaking downl 
barriers betec n ti,e scie-ilist",. T' xpe l ictice vill 
ciillab ratsc triats hils 'llcral ly bell very 
successffll, with both sectio tii iloi only'iniig 
kllk\'ctlc fitithllie specific Irial, builalso hivint i 
blette'r utnldcersanditi of the oIlicr teams' work. 

3. 	 Visits ( Trials 
:otetill f the 10 (SR Fsictists interviewed, said 

1li:i thate had isited ,\RPI'' lials, although fou ttf 
these said that ili thad suct on ly tie ARPT Irials 
Ctinduttl at t'sealih StioiiS. TIic ARPI' sCiClltisS 
coisider that infollial discissions in the field, ill at 
hctss'cll ttial sites, ar cxictllely valklable 
mipportunilics for interaction. A stiitllcr ptiiol-rli 
of CSRT scicntists itadc tile ,;iillcuc tlllllnunt.The 
Senlior Mai/c brecdcr. at olile.illic, had beelt highly 
Critical uif the wo Pvince.k of ARPT ill I .lpilltiis 
but iftcr becaltc very enthusiastic aboit the tean's 
work 

4. 	 Reviewing Results and Setting Research 
Priorities 
All C'SRI scientists initerviewed said tmal they had 
beeti consulted, inll .tway or anotlher, hy ARPT 
sciellistsabottt the content of Irials. Thuete bave becn 
several irmpirtantil occasions whlcut ARI'T aitd (SRT 

scientists have been able t cotiuc togetlicr to review 
each seasotn's iial iesults and tui plai their research 
prog ailiS. Most of tie scientisis interviewed considered 

that informal interactiniti, such as casual convursatiotis 
and comrrespotndentce , have beetn as iimipoirtant as 
firtmal ui.casimnus..The infortmal interaction has, by 
delinition. depended oi Ihie iotilsalio il id itlurest 
of indi'ituals.'They'hal'c suited the "hiterilperating 
stylc of sollic ilividitals, hiul have tloi been so 
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effective as part of a,systematic tean activity, in 
which everyone knows what i, going on. 

'liere have been severil illp lian1formal occasions 
for interaction, including: 
- ARPT lrovincial ('litnii.e iliectiiigs, 

- Commodity Research 'l'Tani Rc view nicetlings, 

- Reseaich ( 'oliinlitllee eleinigs. 

The ('ollllodity ReseaIrch 'TeaReni Re wilv tings. 

establishctl in 1l84. are considered to be tle most 
iipoiliil. \ltlmouglh Iliese meetings liave takl 
pIlcC fl I C StltCw la.", there is Io Ieaion wii' 
thlieN shouild lot livc r.'ni;iitid simply 't ilking 
slhops'. 'I 'c is llfct'icsc'i\'eugulaoir' inechl;ini,,,ni 
to ensure lhiat the (Iceisi li' takell tA these t clins 
ire imiipleincinted. Ii this selse., the lp)cessofsetllh 

lescarch prolmlies is qillite flexible. li spite of Ihis, it 
ippeirs hil thiliese let iigs aiid di, lssions have not 

beCnI simiplv formit;il occasions. Both ARIPt' and 
CSRT scicttists considcr ihat !htcv c';ill L, ill so 

c ss, lii ;lreadV bcrCliIlCd tront isuich interactioi. 
ifielli (SR'Il'scieniistssiidltat they thought ARPIT 

hIs htid, or sould li :i rle toIpI)lay in llielping to 
plaill ('SI rsceltch poi'l,.ls, by fcediit back 
iiinliitlliibiolill lroleilns. Six oft lie;urics' 

'SRI' scieli iwe a to giv2e11.ble exaiil es of flow 
info rillli fr lii ARIl thloiugh rCl Its aid 
discussiIns, Ihiave hell", (I ttcni tIIset lirioIriftics or 
desigm trials. 

'lhre irerelso se\ Cr;al plrov'in,-;il AIRP'I's which Itave 
collfiriled t hat viiilis ('S1'research prio ities are 
al reads' addressing ihilportaill prlicblills, "ls. 

include priorities such as thIe ic'-l for-a raige o' 
Slli-durailil miizit varictics. 'icid-to' i'ant 
sorgtlin varictics, ail the devlhptil, f It upl;ind 
rice varieties, 

'Ilie list is still small. in clmpali lnl with the size of 
the total research ipogriiIS. itd iimuch mIre could 
be dlone, hutl it ref'lectsalIn tcreasingi ksilimgriess 
;inlullg ('SIT 5CiCIiiAS iii eillisider probiIlel aind 

p]lllil frloil ARIT. (llsiderible interest has 
also been sliow'n by ARPT' scieitists ii the latest 
inforiatilli from Ilic CSI 'scicniists, in particlir 
ellilcert itg ncw varictics for hlit-firittriils. Sith 
intrest is lilt srprisiig. giveti that ARIPT is 
climipletely (leliitc let illt tile ('SRi's for all Iew 
ltclhilllog'y 

5) 	 Exchangeit Diata and Reports 
All the ('SRI' scitilists said that ti ' had scel suit1t 

A IRPT replorts . iid most hid seentha t A RITa lnual 
rcports. I Iowvcer, nin said Ihat they had not s e i 
any ,i rvey re p1irts, althou1h olslist expressed ;im 

interest in Ihleni. Most CSI,'I' scientists said that fhe) 
wec primarily interested in receiving reports 

Containing agrollonliCdat albotl fillliis' Iractices. 
I)issatisfact ion was expressed by sevcral ('SRI' 
aboult receiving insufficient data Iron A RPI' hout 
the production coistraints flacd b) firiers growing 
their pIarticuliar crops. Several leams, such as 
grouriiutits, sunflower, and soybean, havc gone 
ahc;id aiiltidei takell their owi sUrvCys to collect 
such dala. The prohl.ni appcars, in laige parl. to be 

ihal an insuficint iiUinber of copies of reports are 
being distribued hy AR I', and then they are not 
beit g circulawtd aionl ('SRI nucnirs. ''There has 
been nlillimlal discussioll of itdtaI reqluired by 
('StfTs, altlhough luc issue has been raised several 
inmcs \wilh dilfereilt (CSI's. 

( 'onsqu tly.thcre is little evidence thliat CSRI 
scieiltists have used AIRPT repilrts in helping to 
determinte their research priorities. I seems, 
Ihereflrc, that most A RPT inlfirnialioiu has been 
transirtitied vet i'ill, io the C'SR'I's. 
ARPT sCiunlists have also had somie 1)rbleins in 

obtaining the results of lreviols 'SRI trials, which 
is why ARI'I' initiated a rcscarch dilli bise Study. 

6. 	 Misce laeous Meclianiss for 
Collabt oratilln 
Several othecr olpportunlities or miechmanismis have 
h ei useflul for ARPT and CS'SI' scie i tists to work 
logether. h'lmeseinclude: 
- Cotiductitig analyses,e .g., soil, oil contet et .; 
- collectiotin of gerniplasn and provision of plaiting 

matcrial 
- revisiotn (of research recilniienlations; 

involvement in variety release: 
- assigriiteti (I u ('SofR'scietitist tl liaise wvitlh 

ARP'I'; 

- job descriptionii. including the ticed for interaction; 
-research services, e.g., lioiting euquipimerit 

trai sportiug, tri,il Ie(luisitIs. 

FACTORS AFFECTING TIHE 
INTERACTION IBlETWE NNEARPT'' AND 
SCRT SCIENTIS'I'S 

Main)' factors have colntribLted to lie effectiveiess of the 
interacthits bsveee inA IbeAPTad C'SIT scientists. 

1. lack of echnologies Availill for l'esting 
Iron CSRTs 

''here havelbei several CSRIIs wtlmich, tinti I lie last 
two or three years, hIave hiLd few t ch tiologics whtichl 
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2. 

3. 

4. 

they considcred Itbe ready for on-l'arm lesting b) 
ARPT. This was the .ase with Various v irieties and 
still is the Cse with much flaril LuipmeiIt . SeVral 
CSRI' scientists inlterviewcd considercd that ;atfirst 
they did not take ntch cflort to interact withI A R'PT 
because they thought it had nothing r, whereasttitlt 
nitre reculy. is Ilew valilits have IbeenI Ireleased 
the' have had a ]otlltle Ieasoii I interact. III lhose 
CaIscs Mshere the ('SRI's hve been \\e;ik. the AIRH' 
scientists hlvC been llced with the choice ofI eithl 1 

dtldrcssiig less iiportant irobletiis aicas orittoing 
.,tnle of the ('SI, rescalch ticitcls oe.Whn then' 
Ia\ tr~iedI to diosomeof,tIhe:ircih thiciiitsf, "sepateC 

example. testiiga mlewjl plantcrs ithIirmiers, they 
hbae solliClillicsrtil into gca difficutlties atnhad 
to specialist cami Ioi lurn tot. Altermtive.wlv, when 

lhe, i;ic dolle the rcseCarch utit stlitill . Ile Ilavc 
solctilics been ;tccticd hy ('SR'I's olthintiiiItich eitritrated 
statiotn research. 

Resotrce Allocation to CSRItTs 
ILack itliiuinii andlfinanciai restirccs has limited 
ttie ability of sevcral ('SI's ii rapidlytlc\cp 
tcchnttlttgics which could be takein fiti on-tari tests 
by ART'. Ihimtractions bctween ARHtind ( 'SRI's 
hi\C increased colsidcribly\. tuicc tie (SI's have 
tcltlloiltics rcnty tttrloit';tmi testi. The lack til 
resources tts ist seoverely restricltel lieabilily tf 
('SRT scitltists to trael to the provinces and iect 
A RPT -cietitists. 

(:ST Scientists View of' ARPI's Functions 
The imiaj irity of the ('SRI scietitists intrviewed 
citisitlered AIP"'s primairy rot e to be t-firm 
testilg if teclitloligv dcClpcd by the ('SRI's. 
iFirteen if tleiti saw tihe secotildary role tibc
 

muoviding fcedbaLck tt the (SR's ailtul l;iriiirs" 

prlIcnis ;itl about tileperltrmitance of technolog'
when tested under firlnlers coiunditions. The 
itptirtance given to the technlugy csting role 
indicates thllt lie ('SRTS are priniti, ily coicerned to 
initerici sill ARPI' tioetii thaItIleteh ltitogics 
tie) Ihave dCCh)ipultire taken tltsmainy I'errs as 
stlt aIsrtssible. Itclactitit wilh A RHT ' hits indeed 
inicr sel whcn C'SR's have hid malcrial that tey 
,((ild like ARI"t tot cst iIItin-lI'ar trials. This inty 

cvenluillv heat ti ;aclash f'priiritis Itlweet: Illose 
oh tlie 'armcrs in ; pi lictlar syslcm a lite iilypli 
Ito test CSRT iaterial. 

Proximity of[ ARPT'' and CSR'l"Scientists 
The imjoriy (if scientisis intervies,'ed hid hid(SI' 
most Ircqtueit coittict wilh those A RJ''scientists 
based at the sume rcscirch statiots as Iheniselves. 
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Ulnde'rsitandably. iost ol'iltls fol1In ol'inlterictionl flis 
been informal in nalie. When tlie AR P' nalioal 
coordillaor changed olfices, froim MAWI) 
headquarters to the ('enlratl Research Statitn, lie 
had mole opptr- unities for hltinl ettlcoitact withi 
CSRT scientists. I:or ARPI' and ('SIRTI' scientltis 
basdIaldiltecrent esearch slatois tolimunication 
hImsbeen a seriils pr blem. 

S. 	 ARPT Organtlizational Strictture 
\irtluatly all the ( SRT sciniltists interviewed 
consideredt(lie presill strucltie of A RPTI'. as ;I 

seetint. It be thet111,titiIppttpliitC bCCaLuse 
it IaS a whole-firm. rali m ih a;c nltmimndit,focus. 
III this \av it hais beeni able it)\\ofk with all ('SRTs, 
without bias for aillylticullr crtp. Solle ('SRT 
sciiltists said Illat sif the ftncliunmtad Iemi 

ilito the CSR's,there would have bCetl 
tot imuch l k.;ind it o%ttildhive beetm imptssilc 

to supervise tile on -l'n Irils. 

6. 	 Influence of I)onor Project Organizations
 
The Strcure 0tif ldltr
projcCls Ihiis stimeilileCs 
helped intcraction betwee n ('SRTARPIl"tind 
scientists, e.g. when the project Ihs suipptr'led 
scicntists ihhothItleatits. Project dieunments ;iMid 
scicitists" job descriptitns hive sometimes spelled 
out thIllt
project mtmbers must interact. and prtject 
evalitatilis hae btused oit the level ol'such 
ileriction. Projectsvhive lso created ;Inuiber (t 
foriial aind informal toccasitisifor interacition. The 
main ditlger with such dtitr project ihltuenc-. has 
been that1the intteracliti bet\\ccu AR" aind ('SRT 
scientists has indet Ite largely restricted tto 
interaction betwcen project mcnilers. 

7. 	Improved Opportunities lor Interaction 
Since ARPT \vas establislied. several ftliimal 
nechanisms have beeti ereated for facilitaling 
interaclion between ARP' ;and ('SR' scetists. 
These were describem i.i detail above, but tile)' 
include: 
- (onmodity Reseaich Review niectings (held prior 

to the imin puiLhiC Resee;ih ('oimittee nieetiigs); 
- CSRT field visits, which have been arranged each 

year to ever) protvince where ARPII' has bcen 
woirking. 

8. 	 The Role of' Senior Research Managers 
i tihe last Iwo years CA R() has been vcry siupportive 

if tilte idea that ARH' and CSR'I'scientists shluld be 
inleracling with each ither. CA RO has toccaisionally 
issuted diecctives thaM ('SRT scietltists ImUS 
participate inlthe field visits tit pr'tincial ARH's, as 



well as orgilie ('ommtodity Rcscaicl R vicw 
nicelings, to which ARiT should he invited. 

9. 	Trial Otilines 
The process of pr,'pir'lng a Irial outline for each trial 
has encouraged AR l"aronminists to iake more 
thorough literature revie,,s and to approach (SRIT 
sciCnlists for iforjnlitioii. ("ictlllioii o tile draft 
trial outliines to ('SRT sciclitists has givel themll all 
oppoltullity to colinIntll on tle ticatlllts ald 
design of ARl's trial piograni. Ihlo,,ec,c,er. few 
CSI'T scientists have malI1dC coIllIllllils ol the trial 
oultlilles circulaled. 

10. 	 Recom n dat(latiolt Release Pro trlur 
The proccotlhuc for rcsisiuc rleCarch 
rcconinelidatiois has benf very ;iiibiguous. 

ConseqUtclilly, it has been possible for A RI'. and 
virtually any Oither organization. to be able to revise 
the research recoiniieiidat oils. 

Ilowcver, the ambigity of tl pocetlures has meant 
thai various indi'idLI:tls have nlOhhlillltuS felt that they 
have beetn lei out or INypassed. II is all ala tlat 
necds toI be stircailifed iIcllfusion isto be avoided. 

(ONCLIUSION 

iliteraclion i et ct ARPI' and C'SRI' scienlists has 
inproved in recent years and is plreCsCntly considered to 

he I1moderlate to lood. hntcraclioll hlas beell most 
successful in r.eviewiht ARTl's results and il planning 
ART''s trial pio/trail. Scve ral orgniiational and 
managerial lIeclulllsills have played important roles in 
increasing the levcl of interaction. 'There is 4,onsiderable 
I11111 fPc irooprm ihg interactionl, anid iiiaii age lia 

miechalaisiiis Call he expected to help Iring about this 
improvelenlt. 
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hiorder to prsent an overview of the approach we are 
using for the comparative analysis and synthesis of lie 
main Ifindtings of the case studies. I intend to gyc a brief 
suit1nIMtlV Ot the paper I ain illthe process of dev clopiit 
to synthesiize the rlevalt lcssotis from all the case 
studics u st retngtening the link beieti ( )F({'()R andO 
on-staitiot research.' i i piper is still very touch ill the 
\\ orkillstagC hit pIl,."CeCet of the \sorkitictliso\ t.'lViC\v 

lI+:Vr, lCvcrt lciss, in order to dcilotisratc I ho\ \\c 
intend toiamalvc lie istle of mmiging the linkage, aid 
2) tow %seintetd to org lli/clie ilfo titationl illstll a 
way that it \\ill be useful I(ovotiuis senior rsuarchstr 
in ait gcrs. 

Our proposal for the tiltimatc st ructure of the p;per is to: 

I) deitt tie nature of the link: 
2) draw olbsrvati n the CasC sltliies of tile 

procus if institttiotalizifthe link: 
3) examine the ctutlitions and facltors which affect the 

perfurmancte ofthe link: 
4) dcvelop guidelines for tnanagentcnt strategies for 

strueigthenitgi ctillailoratit and intecgratitot of' 
OF(COR aid statiiit-bascd reseClCh. 

WIlY ARE VE LOOKIN(; AT THE LINK 
BETWEEN ON-FARM AND EXPERIMENT 
STATION RESEARCII? 

Builditi anteffective link beuncti tt-rm client-
oriented rcsctrch and experiment station research is 
critical for the successful mid productive integration of 
0FCOR within the research system. OF-COR is not 
effective as amiisolated research etndeavor; it is a research 
stralcgy designed to complement experitieit station 
research, wvh lier disciplittary-, cotinloditl -, or 
syste its-based. The Iotttoil lilleis that tile success of 
OFCOR depeniids tM li stire ngtiih if its linkage to on-
itation research. 

Experience has shown, however, that tile factIthat 
although tileimportance of the linkage is recognized in 
illost
strategies for institutionalizing OFCOR,tie full 
potential olf tilecol]laborative link is seldom aCt.ally 
realized. Our basic argument is that to be effective, the 
link must be managed -- and usually intensively 
inaiaged. We cannot expect this collaboratiotn to occur 
sptaneiii usly. (ollaboration ittust be encuraged and 

supported. This rcquircs a clear and wcll-definCd 
lnianagcenltut strltegy. 

WHAT IS TIlE NATURE OF THE LINK
 
BETVEEN OFCOR AND EMXPEIRIMENT
 
STATION RESEARCH?
 

The nalire of itlitk can best be timndrslood by louking 
it thle futctions tlhit each atntperform is a vistileother 
pirler. Flie degree to which lese I'mtetions are 

perfoirmcd andltiherelative balance aniong thern 
characterizes the niature iftthe link. Furthermore, the 
desired citnphasis given to spe 'ifi fitunctioms vill 
determin thetoptiml organizational and managetia: 
trrangements developed to miainti he link. 

First we will luk ;:tthe funcions OFCOR can perftrm 
inirelation totexperiient station research. We have 
identilied three primncipal functions: 

I ) a service fitictioni; 
2) an adaptive research fittctiut; 
3) a feedback function. 

()COR ill its []lost riibtst Iorm unites allthree 
fticliirs. 

The service fu ncito involves oin- farnoscreening, testing, 
and evahIialion of technologies generated by experiment 
station research.Trials are relatively simple itt design, 
and emphasis is placctl tti broad-scale coverage, or 
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titilti-localioial testing. A hlelnollisiratioll role is often 
anl illport;ant secoindary objecti fihe trials mle used to 
expouse bt)h11cleu'lsimll ;ind fariters tl II '\'Iec'llloh gies. 
The service fLclion has l'). Ille doltillilanlt ole of ll-
firim research in NARS. 

Ii ius service fuiiction, on-farni rusearch play-,a support 
role which.m/cl/', eii'IINc'xperimnlit stalin ,'scarch It is 
a passive role %ith experimntit slitll rs'sc",ii'c'lh prograllis 

delermning priritics and "pushing out selccted 
techlIohiies to be tested oi-liii, 

lhe ilalt'ir reISeach tiiii'litli iiislves the ;idjiistile 
or adaptioiill ot c,+isii. tc'lii dlig,, to a ;I rlictiilar cil of 
Clilrllieiita coilioitins -- eithel agro-ccological or 
,ocii-.coiin ic -- iroiligh oi-ariin Ic'arc'lIr. iliioili 
fliriI-c',cl r'scarch, ( )F( "()W idC'ic'S jii lciii, M. 
<ppirlullitics and Ihil l "pulls ,hmii" lecliluilhicis Oi 
k iiowIl'dgc flonii c'pclinlcilt stlioln iescarch as lie basis 
lr ulesij'ijil pji 'iii ill s ili ilns. II this fi iCliilli. 

( )J(,( W ha' ;in iclitc rcscsiicli rtlc.. OF( ( )R 
rcsauclicust le Ic tl ind ilijf, ini" r'scrc,h rc' 
plohlcins or ipporulliiilicn,,setil Il i icis. uu 

desiiiuwli !pmIcnIial solutiuis. 


The Iccd':uck hiil'ljuui ilsil Cs',piuuhliit relcsialilt 

itli ii )li[uglul,is,,
i thiiiii-lcscl 'hi;iclci itiui 
anId/it ;idapiitsc' usc'urcl uI Ituhc phIiuIt'cy-ltiiig, 


o
plaiii. aid pluuiiauilliiinp plccs uuf tition-hastd 
rescarchi.AS ie ease sIlidil cIc'\iCicnicc., diCiioiistriate. 
this ILli1iol li ii0ulhc'i iicala l ii i cd 10 I.l il Most 
dilliculto ins[ tl1lt iulili.'c. 

'Ihicr' liit' Iii. luu 's itl fc'c'il ack. Ilic filsi -- anii illst 

aiihiliI -- I, tccudick ,11inhu llalnui till techinical and 
iliaLacerial prl llcills of fluriicls ais al cscii;ul iliflit 
il I Jiriolil scltling \\ itliii uppli rnlC\ieriiiiet sLtioll 

icarch pl ' rilits. lie iliccli\ c is to assist thcs, 

pligralins tlo rcpliod to the piiority pirob clls aid nccds 

it cliciit gnuips rallier tiii to thieii spccilic disc'iphiialy 


or ciiiiioiihilv-ulctc'iiiic 
 iltcis. 

A sc'iiiiil ivpc of fecdick. hlich is iiorc Inudcs ini its 
objcclise. locti's oiI[lic' pliulalilniiig iif' resCearch. i.e. 
Ilie iiiiial planninig aid dc,,i ii ot csperilielits. rather 

than lpriu itv sc'ttiii. 1hi, [\ ,ie feedback involves 
cnuuiclagili sl;liii-bascd rcsearchrCs to syst'ilaticully' 
take into accoulilit Ilic' cliIAc'telistic's of farilic,' 
Cilviroiiisil, i' lliir c'Xsc'riuiciil \Mlsk. it ciails 
Iroviding iifiori onatiiiii Ihic hamlilu c'oiioiiiis anid 

ialiigeilliil practices of dclincdi liui o
,ills illw,.'is so 
that Cxuciellits call lie (lcsiglic' liiocii llure 
cioisely to the eCtil;l c'ldililiis uillii' which IrinCrs 
operale. 'his Call significanltly increfisc, Ihcrclevcnce iif 

applied rcsearch id accelerate the process ut 
dev llipillg adoplahle. telhllloilig'. 

We hook 10.x1 at the ftililiioins cxpe'rilmellt stlioll 
resal'ch caln perl uiii it) rchlliill ti ( )l((OR. Tile two 

prillcipal functilns ale: 

I ) :in applied ,esc'arch Iiliclioll: 
2) a slipplt fitliiil. 

Tile applicd research lunltio is techllgy generation, 
It is Ile direct Compleiinieit to 0F( '( )R's adapti'e 
r[i'sircl tllli'tiOil. ( )( '()R is depc'Ideii tnstation
hased .plgialnisto !Ciir'l"lC tclihO+,ic'al ;II.leiCs 

,,hich ()[.( OR canti'ei.e,,elect anid adapt to iIcel the 
spcificiCe1dMS niii coilditioiS 01 Lesiiiat,,td clieit 
gitlps. 'IThis iiilc'lpcul.iicc ilpl_,ics the ,icedfIr a 
Ilaiic',d huild-t1 i liplicl nd adaptiv eiscriici 

prigrans \ itlhii a N.,\RS. 

The suppolI funiic'tiiiino'lv,'es cxperiiilnt stllil 
i'eii'lci 
Imrild'essiinal iipilt friui stliom-based scientists is 

,,iI ri)viudiig '[Iec'i;uli/c'd knowledgc ti OFOR. 

poltcnlially \alhiabl hit O1( ( )R it all stius of lile 
rc'sci'arcl pli ce s -- diauiiLilsis. design of" piussible
cc'lhn liu lsilutions, dalu inalvsiialid incrpr'etalioi. 

rc'(f ,,iuli.i ;isil c'si iiti ll. This fiunctliiii is 
copleiicullarv tI, ( )l('(R's fecdlick Iliiic'iiOn: eich 
parincr prviles spccialized kiliuwledge illd expertise to 

uIiJg 

ile olier. 

OBSERVATIONS FIhNI TIllK (ASIE 
S'i'LIJ)liS 

.t Ilis prcliii;N ,lailgc' of tlei ialyis. there irellhrcc 
ccnial oialc'laliuiis cill'rgiiig firntilte Case studies. 
FiislIt.lidaptive eiic'tlci llfiictioi has beeon Ilie ]list 
siiccCsstlulIv iiplcniiiitCd. Se'ond. 11tl ltlgl its relative 
ilpoiltan'c kiric's iiliong (() ( R sitilatiois. the service 
func'ti i is geiuerally plerceicd to he a rlespilisibility iif 
( )( '(R. It is il liiinctiiif w('()Rwhich is mist 
i.,,ired by (SR. but is nilt always taken up by ():( ')OR 
researc irs. whsl il see it is [li Ic'ast desirable. 
Th'ird. the feedback iid slpplir iiiiietu,i havC een ile 
least fhlly iiipleieinted. 

It is not suprising that lie feedbaek ;iiiu suppoirt 
finctiiiis have beiil ilielit difficult to iiipleiient. 
hoIll depend hceavily oli c'illabratiiiii and interactions. 
teciise ifthis, Iliey b ihg abiit c'li;ii ,sill researchers, 

\\'srk pligrgiiiistesponsiiliics, and dc'cisiiii-iniakiing 
autillioily. Ntiireive, bcc'iiise these entaill ic'tiiiii 
inflhuencing ilc' resclch agenda of oliCr scientific 
progianis, ihe'ycan juri\.oke 'iillictsiliiitcresls,powser 
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and scientificjiudgecntit. And. finally, th:e benefits frlo 
collaboration arc oftin greater Im tihe institution Illai 
l'or the individuals. and arc soiicwhal intaigiblc and 
long-term ill na:llttu. In Contrast. tile atlililil dmaitdils 
made till rearlteis'tie and scaice resourcesa iitclliti 
peIrceititd is psollal Cost, which itle concletle and 
iliidiatc ill lialt . 

Research Icadcts IuIIIs icot:it1li/te that colllililtiii is 
not without costs,. iln Ihllat these costS %,illrarldy he 
vlhittarilv ussttlllCl h\ tlc'arclCtiS. 1lhc ConclUnsioil is 
Ihai iflhese fuiicfutionisl to he W llpp liclitetl, 
isctcirh lililiagces 1iils des clopa maiagctiutlll s ialtev 
M,hich dclilWiCa 'cilr iuliiial 

Mor,1eaiiillilal anld iiiati lle 

collah ration, 

i)ESIGNIN(; A%MAN.( 

ilic ' itl ,ip ijtriate 
iic'uhaliii is, tr 

II EIT STRAT'E(Y 

(1u) ii i llis .tiuldis. thicihloc todriw tllhecise 
solldics ti de\ clip guidelines \t hich t_' ,hili ititagels 
call use ill desining a illtiltllltl rltty fur 
stigthliehnin this liiik that is appr uptiat itii their 
tlarlicilril illliltnitinil sc itilg". 

As ia firs- sItp l\%illds dctvelhpiiug guideliines folr 
dt:ienilt i Itallit C'tleit strltelt'v, we its ic\keul the Case 
studiies. ask iightic question: ( tdtr \%]liat Colitiouns is 

tie liik iiist pi iiuclikc,'. Or, s:idill;iiutler way, oil vhat 
cutiditilils oie'. 1lie lfcc:tiCt: trIMritillict ilihe link 
Ic petud.' 

Ili iliil-iilI [lt kcs I"icll s i ctcier ininig the tuality (if' 
this link. wc tat uimllied 1hC pcrspc'clise: f a stniuur 
rtciich iuluiuaci ris ixiug tio sticgihc illis linkage in) 
h /lie resetarch inmiiutti. 'Ilie reseaich iilliia c. 
iiperates \ilhiil aill inslit il ia l cli\il liiiiltit ill which 
,Millic cilliitiitsllsir i fileXibhlc piii'ltl iiti llic s ire 
Uiltc'r his/her tcitnl. Accl-rdillgIy, MstI lvthitig aiu 
straltgvlhlr t:ulnagilitthis link, the l ttutypCS of 
coldiiilnUsviiclihc tflc kenl iAui uuClliderutiont air: 

tliise ( ditioist whih/u dcli''nu' tl dc'isin-makig 
etivirllllit ot tlhe sellil r'searti liallagtl; 

tlows (u diiol uhiuh intl Iwi' u/'l'vloped hy the seniolr 
rscaitcl ialliulCl ill olidli tii steligtlifilte 
ciilliurtic litk ets ccn ( )Ic()R andtexperitent 
statiin estcilh. 

CONI)IIONS WIHICHI I)IINE TIlE
 
I)ECISION-MAKIN; EN VIRON MI':NT OF
 
THillE RESEAIRC! I MANA(GER
 

lhese Coditions detcnillile the iistitutionial 
enmlirllincliit i the resealich itialiagi, lIle/she has little 
ill iI ability to ChiliMiC,thlCs Colidilioi S.Thto' liiSt be 
rtciigiitcd is tlc basic sltctural Cotnstraiint, iand 
oplu)rltiliit:i tllldC l ,%lich ralllistic ijCCtivCs at to be 
stl aid a ilaageicuciut stticgy hlt tiegltheiingithe litink 
devisel. lucy swill ittct' hIill the i;tili llof lthe Ihitk and 
the dcgrce if iurllt tilutuinaliitii Ihit i., tllliillatly 
Itasible. 

Let clil bricfly review Iet clitilioius wte have idiiliflcd
 
is iiioplrt:iiut cti irotilittntal dterlittittt,:
 

- huiluuiontal,.t oli'the NA RS. Frequentu rr
 

l_
tll" ii rlts ;irch it ii Cr ", distru )(Siitstititillal 
policy tiakitig, piity stting. atid phiing iii NAIS, 
ait! is pllliulrl' il)tbclellatic ltr itl-riaditiinal 
research such is ()F('0R. 

- ('ounutuiilnnh'#tu,'.'uil uiii 'su'uuh otuniugirsto (1"'(W".
 
Setiiior rcst:itlch iaIllage s call lolltly illluencet the
 
quality of the link through ithe tresarch policy the'
 
florially oir illforluillv set within Ihe itistituttion.
 

- 1'inancialre'.\lorce haun oltht' NA R1'. The piotent ial
 
tor coiflicts hctWcei ()1:('()R and slaliiur-based
 
research increases substanitially in situations if scarce
 

tesoirces and st rin cipetitio lioi fuitfis. 

Htumanireuiti'uuru' bail iil h' ,A.AIARS.lic Iiuniher and 
typi of stlaff available liir deplhyliienl inl ()FV)R is a 
key fictr iluhictllCliglh e iuptiuiis a\vailahle, fa.,r 
illt odUCilig ii buiif:illg ()'('O R c'il:leily Wilhhiti a 
NARS, i:; wtll is the ratiotnal division iof 
respitnsibilities and labir between OF( OR and 
stalill-hiactl research. 

(''urr'nt ouguunic.thion of r''.\'u'ch'. Whtetlier statiotn
bascd research is organizd by cotmuniodity programs, 
clisciplintary departnents. or regional rcsearch stations 
will have ait inmportant bearitng oil the natutrt ofils link 
with ()FC() as well as the organizatinail anld 
tiaagetrial 'itratigenctents rcluired for streigthetning 
the link. 

- ,alurilt' "Valdc'tii/fliil' o0,\Illioli -IeoA'd ri',s'itrc/h.This 
affects the amount of, ":chnhliiugy olt the shell" 
available for OFCOR to draw oil lo adaptive 
rcscarcli. It ciin also alfccl tIC degrec to which 

stieits in applied rcscarchtlprograts perceive a nccd 
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ec I'tC'I4 1,-

fa4rmlrcsearch. 


for ()OO and44a4re t cc44tIdijck 14444441 

01(4fl444 l illjih111 4' \ I'1 1W111,iic'14cs.4I4 of4 Oll- 4c'4 

Ilih ((OO k'4i444t'4 
542i42441j54.h)4441ill 1144445 , its \aS(4 dl 

ill %% is I)cei%cd by exim siatiii 
it(s it lcs42(4lcli 

Sl.1'42veL MILit',Is Ipproj~lilt' 441' %%ililill eCWMII. 

4l425tI44f)444t'i 14.'Ii15,\ltIJOt ilt'44)jtt\t' 441 
4hi4(4:il.n &,~mW i4t4s4 4444t'5444c-p44r 1(44Illcisal 

11;1%e :1l1 i1444t(4444l i44444C4444 ;lCt444411 104(141t' 1)l4441ilV 


1)-i444it\ 101) ( )I fli/ %iliit~ NA R~,S.(''i'll 


11 4'1444j44,014( i4444 IJi"IC' iiit C1;)LlC444.4 (11 01C4 
1'\'l'4i4444
N424\iC'4(444siililicaii4Is 141I44c'Mlik414' (ICi24cc 
Ill \551id)1( )H ( ))l/al il)lliC, 444li1 X)LCI 444 

c'444JILIlS/t'. lIt' 'cr5 iCC144444.4iol 4- 4144114i44 /4'4/4'4444tin, t 444 444a'4'll44 (41141mulp agl441444444/ ICS'v~~,Ii. ( )SR11(1
41tlllliatl( l44 41 lc1'4.I444444i5. 

44c'ccs5,I 4l444l4 LT'51~'4424 4 (cI i ll Il' (l4iCCL-c1dOH.sical 

424451,4424 I11 siliillUC14t'44]4 l42I(li\t' t'l44J)IM42lIls 111C 
ell )jLi\424to 0R)14441 4446141 11141 5 55;IiC 016111 


01(COi %kilhIllfle l421'4il s\s(lc44. A IliglYI 

;p424441414411aIi t'44444l1'i4\ a(44 ii~'t% is ;111 
4l4J)444Iill 4144441 IC'lc'jlji lie 1 rt'iali\C illil")44lan4424 

s ililillII( tIt lt'"c'tI()1:( M %% jploc14s. 

4444(44 


s14414! 4 c"Cc'(4t l44(414.4cl,clle 4on4442144.) 


o(d' iol 5i lil1 411j%4'4hi I)Oc' llyoil iill4244241~C(b)' 
4441 

R~OOMI 'TO MN EUVERt~';I 

I lit'e44 il4444444c'44Ii outlined424 
14 4S'c411llt lilt'Conditions4 (4

pa44(444t'lt'sof41 fliat is p444c'lliaii f4o4N.feasiblet 
s1tl ic'4hell 4i as '4444 li] kno4w wtell.Ol(41444ljioll. 11141 

i445illi1444;4
;liil(44' t'lil4444444I'44 is ;(4ilirs4144244. 
444444444oInallc'44t'4. t'il1(4424 14lofilt'I li relc'5'(41 

444(444(4clis, thuls4toid~ic'4lll5S5 Ilt't lic lo4444torc'444h4s 

ll(444'44424(44(
i)]t'lnolieItc' op;I llilagllllt4 I 1424142425 

5t141'1i. 4444 [1(4(5it'i inst4itutionl
lilt' 444'Il hi1. 42vtl4flit 

e'll\rlrlilllt4 co'4444514(4401 144(41opp1)14i4llitics, 1)44(11alfil' 

1!o4t' (4 j 
poisitvelrllic''i45l44444'4 

S;ItlClillt' (45 (44il 1)11'hI14445(ls dit5t'iIIillg.(4 
14441'4411(1444r(4i444 [lie'Althoughii 

1411(41 [lltohIjt'1'ittCall4lalrt'Il a)'(4'cieved, is 44o1exploiut 14 

file ul ic ett theilii'l4i4 J444'iII1 poten~ia4l 414(44/4)44exist
 

lor srlr'42i44li4i444.4 file linik.
 

to d44c'2jt'5. desininIn al(44Z',nic'4 W' gItgu,444lic5,14 14444 

illsti44444444441 


file lin~k 144444244044s 


CASCsitidiCs 1144542 L4444d44444s unde4r whlich 
4444Isj)44444'4V'l 41c''li \'1'\ 44444/il 

MliichI Cani4Ile 414114411cd h 1)4141'.'"Clll 11t'(441'.44444'. 

1)2lie.\ 'I44J)C'14'144 "14444s 4t'5 Ch',4ll (444(44dtj4 ill 4441It)A 
Nl445 l4244ZIlt'44 lilik I)c'4MC4.44ll ( )I / ;11(01C14.44~1 44,445t 
t'\4Cli441'll sl(44i4444 41',L-l4l Ar Iiii's1iic'44l(41 l14425 

ll4(4ll lt44 '44,44142 4C1'5iL411.445 4 ' 1I C'4444Itll(Ilk 
lin4k: 

I I Rcil 1vl)444 i%444 ig (1 OR' ihi/ 4'.4/44'444444'44 

444444444444./4444)4444/41Staio /Iis~s al appI1't'ed,/(4444')444 'd 

(j~'ORj 4'1'"t44*1Il'4', NildIV4 it 44444444444441551444. HlIC 
44i)jt'42415c' is it lcllhhijc''. )i(ll Jill.(1C'51'144 (iI4 p 

J lt44it44 lil'Commo (11oh4(4\ L44s.i~lls4 ('i14414444 

dc'V'1clcllll lilt lt'44a4Common l41e 1'rs44441144of1 lite 

clicllIll 44-C2'salti 

/*M./)4'4]44444 4/10./4444444)4 4/ co44/44/44444t444. 544t't'tssfll 

I'425)444Siiilif "V.i/C'dst'.Ii lit 54klils1CtL-d1 \%O[ 
cliiitS \\11 ilt'Il ( W( MJ Mid4 sllioIii'st'i still 444 

(4444!
5424511425114444(41145144444141f444)M4RIC. 

3) Researchesi t, OF4 O wi v/(4/'4444 4444/4444ip4'i44442444 
44M'44444 g4444/thi444444CO4R44~/44 /44044! 

is it44)444/4/444444444', 4444/I44, , 41444/4'4 4 /M4'41f(444 

4I'.4"'4ii/.
It is impo4I~lln 114(4t4I4 441O liltJi).llllt'4is 
seto 444iaic of1li te44.I litt41(4t''lie lt'u- it 

442I(44144445iiI;11C
ac' 'llsilllalkCt, s44;4)C'44104 \is()[ V.Mid4 

fit' domllains of 44i4l deinedh''.allf t' Pi'44'llillo
 

t'411]jt'sis t'SNl4.'t'l)(I4
it ( )HI '( W1 is\jt'Ct't(i1)"y 

slai44i44-iiasc4
lt'c'(4ltc'ls (45t'4ll4~lpc(4442and441444 
t'l)ill4.61,L
4t'5444441'.
 

0F0 

ww'a'4'i/424.'I141i5 is 'c'lllil if* lini4t 

4)O//) 1aNS'44I4'44/I4I I* 4'4/i/il4'v am44img .4444i4444'/44t4 

' 14441 44445on
(lit
 

14oIlt' "iltC't'551441' Pt'4'liILcd. l)(illit'441(irI\- With
 

respet'I 14it l adapli 51'4't54(it'I a4144It't4I1ck
 
f14'nc44tionls
wh'ichi delt'd Ilea\45ily o444t'i4It',ll
 
intrt42~iill. Sci42ilificcletdibilii',' invokes42 lilt'
t'4J)(c'itl 
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of tileOFCOR researchers inboth absolute alnd 
relative 'erms,as well as the dicgree to which station-
based researchers view OFcORI mvtitlodohgy, 
llodcs of anlalysis, and criteria for es alutioll as 
cg lilatia. 


5) St icilli.s i/'llei if/it l to.l I c.ein I iol ,lilliol 
olilveih I/ petsr.1101I . I..caiIse participt ion in 
colljie;itiC rcs;ucli reji'Itir,s, chi1li.es in ob~jctives 
lld activiliCs. it is 1 1 Woithlit Costs o'the scientists 
illolvCd. It Ilist t il c h etore l lad;Icttr;i" li\,to 
sciCnliSts tIr1t( tilIIteC iiIl. p "f,ssiI:il. inld 

,
iuelleiC j'al illCCllits' iLt.,nlld rd. 


0i).Su'ti~.
It/ ;hilh/ild inm'd I C\(M/'C.% 1110lVditait 

to,.ippirt (4lf'1rati and1 colla/o'atire a'lititiv.s. 
I lc ida..iics \\hich link (O( R and experirntrt 

s:t lilrCC Ch re..quirelIli1110 licv Al ut1p1.\loiin ti'S 
okhiclh at,,not itonlitically'a.ilkl c,.
lc. ell~usm 


]list lie l0l ill\ iIaCtCld Ill C41,iilb rtiv , 

li',. 

7) Ii( lllai' opp ' ,rnl.11111111'", I'/ lor joll'billnd intt; l 
i:I'ro'ti. W. Tthe CehlIVI 1 11;tm1Ini i ind 
s5I.'Cili;.d ;.el,,iCe,cmCilts 1-,o ilalAlld i nll i 
illi(iterelt1. This ICtlrlirs sIUnC C iilIilitioi ll0 
in,,tilliomal. of ,l;ami/illoi1',.mildl'w tilill 


Sh, ii.\t step ill cii ipprIf ch is il liiiiite the kv 
pclicv. org;Ini/mtio ll amind ~ ,'ra l;Icl(,l" 

',lel..rminlinu.
Ilhiccond.itions.,,. I hat i,. ,,\.hillarc Ilic_
 

f;ici" , it a rciCM ch iIt lllC Ilist itakeli-
 ito 'cilunt 
%i)i ov. ,te lie. pise,. the ,lii riilts :idii lp ,plor-tiliitics 
cs alli thcd lhic , iiliiiietlll!l taill s. oc" l,iiit 

,,"isinii1U a ,s i .orI p'i liil Il2
ths-c dilioit,i' 


I lie lirt step is licdctificatiol ofliu.'Cimnisils tthat 
C',an cI (iIlianipul:ite I , -C llCirs. iiild so 10lbe ,III.lh, 
dCvclop the Coiiditiils C t'ittret lot ,ltccti,, 
Cot iialatii .h niCtIInisIIs igr Irti;-,I c 
s.Ilttics %% heicn cflcclitl cihich ha. 
 mh d htv
btc 


Is i, ii)iielistil sIrcn luliniu this link call h,! 
diiitet into threen)y,,eswhich iht'baic to;1, sr;ltiy 
lor miuai'i,6t colalrati i: 

I ) Iiiclia .isiii to crlle I0' 11I "khiclh Sttimulate atd 
rc\a;rd cillahoitiii 

21 chailitoil )Ii ,,l,,.i,i sUp pi ll-i iucdi,ilizc 

co:illlllic;tioll coi dinal cillabol-rtivc
iin. ;itll 
act i%itics; 

3) incehanisnis iopivNtidc ol lpriti/c/ for i,rmil and 
informal interactio. 

AN EXAMPILE OF TIlE APPROACH FOR 
)EVELOPING MANAGEM ENT 

U UII)EIINES 

.cttie close this presentation yit tusaaiing tllr 
a;proachl to developing guidCli ncs hcr cffecti,,ly
managing the link between OC1.'( )1 ind OS R.ILet's 
look more closely at one ott hc conid ions necessary for a 
produtctive lilnt: the sciCnltifiCrCdiillttyofOF('OR %,.ith 
ol-Stl'ioi I,c;iicll,,rs. 

,s I S:it carlier. i't.' ci ,c Studics inlicate tlhaitis
 
es'ential tha (Ol'Ol resce ctir:s t y..sicnlitic
 

ciehiility among stiio,l.-hascd resaclicrs it the linkagefll/I,-IiolS'+,C
to he SLuCCCsslulyVICd'o;ltile(!. Tlhis,
IS
 

illficitlrly,t-1 \ ithI to tle aid'!ptiVC rcClchrCspctI 

ali f,,edbackluictiols, whicth depenid hcav ily
on
 
collei il iltJ.eril
ctioll. 

his appears to he C'iiiunimi sense, l,', if) iCvi:Wiing 

OF'OR-OSR exp-rien:s ' the issuc if j 'ai' scicntific 

credibility occsurs i.eaItd. Morcosc,, it is a Fictor 
I' ijl cuts iCI-S lI1S ot the otlt condiitions .vc ltai'e 
ittetiiied as colduLcive to su,.,c,essful collaboration. It is 
u ,11iilldoubtedl'a pri~lily ilial1 le t ,ssLlt in
 
Strengthleiniz colt horliioii ctemcll iiO'(OR aInd
 
stltHionl-lha;sed
r-.e-lirch. 

SC\i;ill ke._yiCtirs tie iiils\CL Ill CStil lihin' tle
 
scientific crdibility of (lF( )R escirchers i!I tite eves
 
Off il-Slttioll S,..iu'itilSI: 

I Th (otellll tli olt' /(1" rs ihvr,," i'xi'i t'l, both in 
As' lute aid relativc terins. OF('0\R must he stall'd 

slitt aid expCrienc.dtl1),ully 'CSCillCi1rs WiltoCali illtlerct 
staltiOw )ith -hisdsciC ijiSls a.c0IlliuCi_,, -,of 

eq(ivalent Status. 

2) he .wiiin icquality olofC0.fOR re.sarch. This 
uibViouslv depends illpart on the general research 
Capacity ,1fthe O)l('OR stall. Bttut it :lsio depends on 
tle deglec to vhich Ihay hiac developed the 
specialiized skills requited or )l:OR. 

3) /iedgre to whi.' ./httol'-bami+'dre.iu'lcher. viewl 
OICOR uIitiodolog.y, modi,' P/aoal/.vi 1ti1id ritria 
fin-111 iti1 alil 0. /Iifinlcl.This issue refers to the 

o
Comimon probleniif lie high coefficienlts of variation 
in iit-flirl tria|ls .. itli station- asctliscompar,., 

trials. It also relates "mtihe degree tov'hich Siocial 
science analysis is uiderstiittd and respectCed iwithin 
the research institution, as ,'\ellas the degree to swhichi 
OFCOR social :cicntists understand agriculttural 
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science an6 research methods and 2art commtunicate 
effectively with station-based scientitsi 

4) 'P/icdegre, to wich OF OR .%witi ratI clrollotf 
de'mlIstrat' compli) 'il lytV 'l'li s /)i'ieia/it.i 
wh/ot)tuderstanrdrealprIlrig(olditl'iii Iisi ilna'ro ru 
priorityIrtob'U. and iwe'dv. If ()F( "() is desigCd 
as a complementary eseai c11strategy. then ( )F( 'O 
rescillclers icedto dClrlrllniirrC COrIrrIriIr1CIk:riV 
lrcis of expeltisC. Ifecmiuc their principal area of 

strerrgrli shoiuld he tile dcehuprrcrir orf tirldc-statidrlig 
of farni-Icvci curisrairts ar'stloppur uliics for 
researchr. M in histnrrM I0('()I<ieIhe%\11o rerrin di 
floll fallles and rclv oil rcchnicimri lo ilmplemenit 
tie ()FR. crr los *r ihilir aCroile slat iori-h'ur.ed 
scicntist. 

Sollc rrrc.rrlirllsri for irrf'lucilcrg these hact'r'rs. arrd 
irchlCf irC r1hrnrCilli!S:icrrmific crCdih lilV. r,t\ c
 
cll'rCi t10111 tire ri C'ldics: 


- 1i/tr11( i) ' at u vd it1 ih ri/0)" 1?af/ I w.% 
()/"( 0/? Ir'ni'tinr/ir'r' :ri rno'.olro/i/rirl' /'rti.s' mnid 
impro their SAill.iii 

ilinr d o This wi l 
help cnrc i ieruilt of O0'OR research and 

/'ro id vw Itrair, i /1"( /) nCtiRftl 
nlit. 

will de" clo p ,xp r','lit%% o oin-hich is Cromiiplellretnliii 
Station Iescalvh 

- ("rmti' i/~u~lro r iti,',li. lo 1 ( )/? /rf'ctitioln'r o 
d('iiinlt hirr'i ' ( 'a'i/it . lor lrirple. eli couaging 
()F( (R ic c;'rclicts to condurct soirie rr-strIatioi trials 
has helped ri-statiii scientist, recirrii/c '). 
scicnti-ts as colleagues rf cqiri lcurt stlus. 

- Tailoril, 'r'.i'rrtrrtin of O)/( )/R '.ns'rr It rcmitl.s 

Iolon'. dil'('dl, to dwll' llsd of oil -whtiol .i'IiI..This 


hs been clfcctivc iil dcionitratiri2 the 
complenuerrt,ry tole of ()'( ) R. is wvell as the 
expel risc of ( )F( ()W. screntists ill rrguictull ral research 
and develvhprir,! 

- /'oiprintli' rttitis."or ri-Ntjtio nir'tits" ii 01h'to 
hI?ri/hotl t/,' (C1"(( CR rrrr Ii. Mechisiis such a. jirr 

field v di.lirect participation oif O.SR researchers ii, 
tle ()( ')lR research procCess. miorkshops oil 
OFCOIrmetlids oir research finding's hac incrcascd 
lie degree to which station- based ieai-cl lcr vie ustile 

OFCOR apprrach rI leitimatc. 

- los 1' .troirr' .cir'nrtiir / 'r.n'iy ]idii O "f 'Ol This i, 
cselrial for maintt, rung tire quality of OF'OR 

research and for building a .;oun aid we4ll-lcusCd 
program. 

- good trial rinar'genwt. Trial clustering, for 
examrple. i,rs ben sled t(o imlrrprove irial lilallirglent 
il ordlr to ensure rcliablc resuill. 

It wolax't /it'l'l/r'llis .aid /pre'.1taltiolofdatla. 
Makinrg ()F('(R ta readily msailablc io 'tatiol
based lresllchel , estlures ilie opporrtunity for 
OI('OI prrrctitioncr, to denmr tratc scientific 
credibility. 

(t'pra'ating o/ppotunlilicls/ti /( OR practitioners to 
keep oha'st oIO.S' ias irelped ('f ( )R researchers 
design \work to take ad\ intai.c of ' tecrilogy ol tile 
shll' and avriilable sp,:ciali/cl advice. increasing tire 
rclevancc rt [ile research to 0'R. 

SUMMARY OF THE CONCETlUAL. 
FRAMEWORK 

I laVing illustrated rile frarrrewoik we ire using to
 
develorp guidelines for the dcsign oif a management
 
siatrtvgy, I will crlililde. h\ quickly surrmiarizing that
 
friuernc k.
 

Conditions
 
L cirirditiOirs LinCilr to f cilitatc tile CffcCtivC
('laino 


itcgralio ufoni-fari and lor-station research. These
 
Col
e rditio s Cal ibe seen as tlie strategic objectives oftlie 
rescalch :rrlrrilger. 

F)(]"F'ct ors
 
Key pulicy, ot :nizational, and managerial factors
 
tiecermine tIhese conditiois. These factors iiList hC ta kcii 
into accuntrit when dcvi ,ing a strategy for fostering these 
Condl~itions. 

Mechantisis 
The case studies indicate st.ie of tile ncciharlistii, which 
h.rve becrt effectively eripl(ved by rcscarch managers to 
rranipi,;ulate tie key factors in order to develop the 
condiitions required forcffcctivc collaborration. We treed 
to synthesize their experiences in using various 
n1rlulrtrllcit rrcclanisnls. 

NIANA(;IENT S'I'SI ATE(;Y 
lress.. are the basic steps we are taking tIo develop 
guidelines, lor advising research managers on designing 
effective lllrigl cllit stritlCgies -- pa,"ticnilar to their 
ilislittlti iialI sCtirigs -- Which fully exploit their room to 
mantieuver for strengthening tire collaboration betweenr 
OFCOR and cxpCrimcnt ,tation research. 
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FO()TNOTES 

I) 	 l)horah Me.'rrill-Sands and .JanMcAllister, 

",S'reii gtlicng the link teen
OIl-Farm and 
lxl)erim-iinl SI;iion ResIarch: l.cssts [mcrging 
tom Nine ( tinirvCisc Studies."/'. draftoIfthis 
paper was prese'nled to the Second Stufy V(.orksh op
ol Oreaniiaiion and N;rnageentiii of On-l:arl 
Rcsearch ill NARS. 31 ,.\timst 4 Scpteiher-- 98,)?, 
The I lait. Ncilicrlan',. 

2) 	In this papetr %%c u tlhe( '( iIAR definjitions for 
applie ;d daljis e_,ai reseellil: 
- applied rcse_'arch ilhii dcsiynend to creale itcs 

fech nog ; 
- idaptisc recsarch ilat de"iiIlt'dio adjust 

technlotgy')ti the speci, leeds of ipiticul;ar set 
IleitVilorllIlCIIAl c ndiliolln. 

3) 	Tlis is the! dfinii of()F( 'OR dlipive reseriicl 

pillforth y ('bolliilt o . Ile iiilteduced the idea of
 
OF('OR "pullitig do%%it"ie hlologics. Citation: 

(ollinson. M. P., Senior Agriciltiral Administrat ors 

Net\\ o rkshop on FarmI Research. Lesot ho.25-28 

No\emher 1985, Brieliigts
l'tr tlhe ihgrognirt. t'li'isdax. 
26 > ,,tiber-. ( 'IMMYT/F.S.A, Rqonial 

i'roernilnlrnl. ScltriiCul'I, 

4) 'libi is a diinction put h Ill lBiker and Norml. 
1),C'ake'r rid l).\V. Nom . 'A Framew,ork for 
As',sine.!,1,Ii;llong Sy'ient /'\tiihiiics in National 
S.ttinps in West .\Atica: With Special Reteretice to 
Senegal and Nigrit.' Palpr prescoted ait tie West 
Alrican Farmin, Sstciis Rcsearch Nct orkshop, 
l)akair. Scneprl. 11-14 Ma.rh lStc . 

OFCOR CASE S'Ui)IES 

The nalssi, is h cd oiflhe illgfillo\\ case studics, allol 
hichlate ill drft form,but \sill be published by ISNAR 

ill 1988. 

- The ['olution and Significance of' On-[arm and 
[Farmig Systerus Rescarchb in IIARI
 

NI.A Jabbar
 
NI.I). Z;tim Abedin
 

- The Organization and Maiaigement of the Adaptive 
Research Planning Teamn: Zambia
 

Stuirt A. Kean
 
!.ingstlt I'. Singogo
 

- Orghii/atin ant Management of On-Farm Research 
in Nepal 

Badri N;iili Kayastiha 
Siidarsuli I1hakra Matlinla 
liahma Ram IhAklta rathema 

- Organbi/aci6l yManio dc l'ironiiami dc lncstigaci6n 
ell inea deFil'rolndciorcs: Planiania 

Miguel ('1ilhar M. 

- OrganizaCi6P NNl:icj edI lrogriania (Ie IMesligacion 
el Finca lieProducorcs: IcCiiador
 

Roillllo Soliz V.
 
Pl 	ricio iisaI-spi 

\ictor I lugo ('ardoso 

- The Zihbahwe Case Study' : '"Ih Organization and 
Maniagmtnc ot Five O.-Farm Research Programs in 
the )epartinent ofResearch and Specialist Services 

NMacclino \%ila
 
l:priiim F. Whingiri
 
lBrigli U. Nbol eshora
 

- ()rganizaitn MNla.io dIIn Investi aei6n en [inta en 
GuaLemal
 

Sergio Rntitit
 
Astolf'o utniiagalli
 

Organisat ion (lestionde laRech erche stir les 
Ss'sITaCs LieProduction iliScngal 

J. Faye 
J.Bin.¢en
 

- Study onl Manageiment and Organization of'On-Farm 
Research in ItIdotIesia 

The Agency for Agricultural Research & 

Devceopiment
 
Ministry of AgriCulIture
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RESEARCH-TECHNOLOGY TRANSFER LINKAGES
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ISNAR'S RESEARCH-TECHNOLOGY 
TRANSFER UNKAGE STUI)Y 

Last sear al this neting many particip:ats expresscd 
the hope that ISNAR would pay iore atMCition to 
helping NA 1. improve their coordinalion with 
technology transfer instiutions ill ord-:r to increase: (a) 
the relevance of their rcscarch efforts anti (h) the 
transfer of the techniologie hey eoduc.They stressedllit 
that unless significant ipnroilICltns %%crenliade ill thk 
arca it wvould be iripOiHsCto rapidly increaC tile 
incorporatiton of new lcc!J'logical imlllvattitlls into 
agricultural priactice, I rcsponsc to that icqluest. 
ISNA l. has rccenllv illitial[tL t hrCC-sCar itterlCtf:ial 
comparative sttld of tile linkage proic l. 

This tUd, is'Icsigned to ad atice our tuirreil 

utnde stinttiig of the key fitctios affecting the 

ffect eivoress
and clficiency of the linkages betweeni 


agricultural research and technotlogy transfer, develop 

diigltiC tools to help identity linkage prolbIeins. aild 
trOvide. ticw lippiO iclsIto VrtollcoliI g these 

svea knes.c. 'These tools will b iie ad to NA RSeailahl 
managers. policyiakcrs. and dor institution' through 
a set of general cottclusiolns and guidt lines, supptrt 
ittissilson1 his topic and. cvelilually. aserics of trainihg 
malcrials for our courses ild sellilltas. 

During the fist year of th study. cmiphasis \ ill ftc placed 
o(i reviewing the cxistitg literature and coordinating time 
prpcparalio of i scric:, of "issues papers' which present 
itmovative approaches to the linkage problem. The 
secitdl year will bc focused oil the clalhoratioll of ill-
dcptl', case studies of Ihc rcscarch-tecltthology transfer 
linkages ill ill least six countrics ill Africa, Asia. aind 
Latin Atticrica. "lhcsc studies will be carried out by 
tational researchers. iii collaboiration witi ISNAR staff. 
The titrd year willibe devoted to integrating these 
different materials ;inf producing ,i set of concrete 

applicable tools. A sunimary conference will also be held 
to discuss the project's findings with csearch and 
technology traisffr managers and donors. 

At present the project isstill in its initiji stagpes. But ccn 
so. I believe it is useful to prcscnt a tentative framework 
for studying linkagcs ill order ft get your ideas and 
feedback. i addition. I Nould like to make a few gctieral 
observations whichli ae struck ic while going thriugh 
te literature ill Ill' hope of livenhlg th (iSCLSSioll a1d 

taking advantage of ,our collective insights regarding 
these issues. 

efltc proceeding., howewvr. let nic note that the term 
tlcchlnology ltransfer"has been consciously cIoscl for 

this project rather Ilai cxtcnsion. This is to cmi)hasize 
that: a) technology Irainsfcr is not the responsibility of 
extension alone: privale firms, parastatal and notn
goveritncillal orgainizations, producers' a.socialions. 
indidiual producers adt research institutions 
themselves all participate ill the T.T. systeciii; and b) 
manyiiiextensioti scrvices carrv oit a wide rainge of 
acttivities bcsides technology transfer. 

Niorcovcr. even the term 'technology transf'cr" tends to 
implya otlC-\%iv flos\ Of iiftrlillation .This is not aI 
accurate rcflcctii of the complex iltraccliolls aind 
transformations which innovations typicalli undergo. 
Unforunately. howvecr. no readily acceptable 
alternative termhiilogy is avaidable. As i.i d here. 
therefore, tcchttology transfer implies a tss n-way flow. 

Two COMILEMENTARY WAYS OF 
LOOOKING AT IANKAGES 

The linkages ie tweeit agricultural research and 
technohogy transfer arc otlv one part of a broader 
agricultural technology management system (ATMS) or 
agricultural knowledge system (A KS). As such they arc 
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influenccd by all dhe factors affecting tihe system as a1 
whole. Unless tie other colnpoicnits of the system are 
effective, it is uilikely that the linkages will :.:. 
Nevertheless. for the purpose of' analysis it is necessary 
to A!tleast partially abstract frm these broader issues 
and focus specifically oii the linkages thenselves. 

These linkages can be eocepliialicd is both 
il.,IUUIiu!iandlti hi al reitomships.'lie first refers 
to any interactiois which im;ay esist Iheiccll lesear1ch 
institutions ofr delirt nets anid those charged with 
tcCehnioloy traiisfer. licC i:ltcr:ictiois include the 
division if,rcsoulCcs.rlcspomsihiliics. ;idt pller 
bIetCel the MiO. the CXiStin ileCCiliiveL's (OF 
CollahOratiliil. Jiidl Il o the dilf'creuit ieliCaiMiisnis that 
liase bceii clealed for thelii tIcoordiiiatc their actisitics. 
The Scciiid focuses, ofn particular fiunctiois Ihat iced ltl 
he perforied by the s'stelitt link tcchnoloz 
gecralitln with lichlllI y tia sfcr actis itics. 
illdv othledCl1;1rticulhrpllalf iniisitutionalI' 

arrangement tiscud to achics c this. 


Ihrc different levels of1 

rclanitilor i111isliiaonl iilysis: lie system, the 

instiution. il, l the individual. At the syste Ill level, 


Thcrc tlrl' 	 ialysis that are 

uials, acliv ities. ,, c-, aid resources ire distributed
 
betceeii ins itil ls. At this leel it is decided which 

instituti ols %%ille\ist. %%
Iiich tasks will be assigned to 

tihcn, i!ild how l'htV should ilIteract svitlh Ole a-'nother. 


Inrntally, each institutioni also has its owii srtlcttre. 
allocatiri of resources, niagemnent procedures. aid 
inforimial ds'namiic; all Of s ihich can directly affect linkag-
bchi:iior. Ulltiniatcly. though . linkage activitics are 

performed by indi\iduals. The behavior of these 
individuals is influenced by their traiiniig, experience, 
and incenlives. 
Iach of tihee levels is generally only mniiiaipuiable by a 
un1ique group of icople. Policyiiakers anid donors make 
dceisions niistly il i systeii-wide basis. NARS and 
t'chiology Iransfer managers are able to ii'luence 
institutional factors. aid soie individual variables. 
Individual r csca reihrs or teclnlogy transfer workers 
can infilcillcc the linkages principaily through their 
attittdcs, training, and proficiency. 

T E FUNCTIONS LINKA(;ES ARE MEANT 
TO PEIRFORM 

L.ooking it the priblein fron a IunCtiOunil lMcrspect isc, 
we abstract from t lie particulr institulions involved aind 
ask what types of activities need to be carried out to 
bridge technology generation with technology transfer? 
Seven such functions have been identified: 

(I) 	 I Feedahck. People involved in technology 
transfer, who are (or should be) in close contact with 
farlners, can play a role in expressing the farmers' 
technological needs to research., rs. They cal also 
provide inforimation on how new technologies 
perform under widetspread use ili on-fitin eonditions 
diid producers' reactions to theil. 

(2) 	 Txitig orAdaptiw, Re.tcarch. Techlthi logics must be 
adapted to local 2oiiditioiis and tile needs of 
particular types of firnwlis. Il addition, those Who 
are expected to tranfer these technologies must 
becone familiar with themland convinced of their 
tllility. Stie autlitirs. t IClst, liavc lrgued thalt the 

best wa'y to achieve tIiese purpose' is to directly 
involve tcchliohogv tliistcr \ i irkcrs in adaptive 
research. 

(3) 	Tran.lsfirmtio o' Rfcar/ich Rc.mIdts. Belore 
experimental results can be effectively traiisferred, 
the domain for which ihcy irec relesant iust be 

specified. [he inlisUI c p it in a forii technology 
transfer workers can inlterlIret and pioduccrs can 
use, their ecoioniic iiiiplications nmust be analyzed, 
and certain extriiplations must be made. 

(4) 	 Iegulion. After aftechnology is generatied, aid 
before it is transferred. soleolle inmst decide 
whetiher it should he transferred. This is the role of 
regulation. Regulation ma' take the form of a 
sarietics cominlitee, a pesticide registration 
decision, or a iianulal iif' recoin jendcd practices. 
I low it is carried Out. however, often has a major 
impact on the agilikv of the researcli-techiiology 

transfer relationship. 

(5) 	 Comnitnnicationi of ResiarchResults. Researchers 
must transmit the knowledge generated by their 
research either to technology tra nsfer workers or, ii 
soime cases, directly to producers. This can be done 
through publications, audiovisual miaterials, field 
days, informal communication, subject-matter 
specialists, or group presentations and discussions. 

(6) 	 Training. One particular wily of transmitting 
research results to technology transfer workers is 
through training programs. But training also has the 
broader task of providing researchers and 

technology transfer workers with the different skills 
they need io interact effectively. It is primarily this 
second role I ive in mind in defining training as a 
separate function. 

(7) 	 Services. Certain technologies are passed from 
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researchers to technology tratsfer workers in tile 
fo'n of services such as library and ahboratory 
fcitities and the production oflilproved inlpltls such 
as seed. breeding cattle, fertilizer, pesticides, and 
agriculturIal nachhry.Although these services arc 
nt generally inClddin ldiscussions Of rCsearchl-
Iccllclogy transfer rclations, tiley'are I significant 
point of inter:iltinl etsvcn iletwo types ofi 
insttitutiolls. 

The teed to perf1111r1 thcisclinkage functicois is IItoroll 
lcss colliloll Icchlology systems. I lowto all agIticultural 

well they arc carried out. lliocclc. will depend in le 

iristilitiomial consitlerations tnliioncd ahme,the
 
gtlleal clectiielcss oll the ilistittionis illolcd, and 

the en\ronnlcnt il l hich the systeclloperates. 


ILINKAGE PRO!HLEiMS FA('H) BY 

A(;RICUI.TURI A . iESEA R('H M ANA(;IRS 


'Ilicrcte liaiIm oppiltitlitics for things to it,, ig.

Repeatdly tlriuniId the \trlM. tile
litikages lctsvccn 
research and emctisiin 1ia;1 itCltcIIfiCilcd ;isC olle oh' 
tile
,,akcst areas ,tftgriculturnl tchntlthgy y,Itclls. 

NhtretiCr. linkitgue illiens tie nt uniqetl itt) 

des lpilig Coii ries., igt'cullr, ol tie public secttir. 

We alw\cencoui;cred luuiCrots c\slllplcs illtile 

litCr;ttutrC tI simill prtblciIs ill
dCselvipCd capitalist and 

socialist cittnilics. inI
indistry:vnd the social Sciences. 

ilIII illage pris, tie cmtrpitralttitios. li fact.ptitblinls il 


i liisrs'ill 
some cleitm. le ineitalc. \Whlitt Ilakes the linkage 

this tC;t ippCal 1t) lie itIlt iIts', indeed. it 

prtblenis prticiularly sccre iii puhlic-sector iistitlits 
Chaigd'sill prtinti l gl tcsolttpnlctt illgricultural d' 

dC'elhping atllitits is tle gencral ,eak ,essof these 
insttititmis. the gleat citltirial and educatinal 
diflercices vlich C\istletwecit reseichers. teclitiloigy 
transler \trkets. mid ai1rtits iIlthese c tries. and the 
urgenc'y if their nted tt increisc agriculttral 
productioin, pIticuhitlly aulittLI small pitiducers, 

The causes 0i itI;atCltl linkaics can e disided illt 
four broad groups: II) structural ;litl(l iretiiatiionaln 


problem,: (2) nittivationalI and incclivcploullenls: (3)
resitirce pioblcils: anld (4)ct mu1111111icm;itiils proible.ins. 

/ 1.1'm,1111uti l'robles. Itlv'lie(1rz'tmii;'utjimnal 
thatoII(i IIhs i.een ;Issiglttd timcarly ott ontle or 
more tl ih tunctiuons listcd ahive. Perl;ps no ile is 
charged with adaptive iescirch. oir recarch rs are 
not assignlcd ticomItlulicatc their research results to 
technology transfer Wirkers. ()r no comlllllitteehas
 
[een set up l allow Icclitiolog' transfer wotrkers ti
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pro'ide feedback regarding fileteichnologies they 
work with. 

Certain activities naiy not have been assigned to tile
 
iost appropriate ilstitutin or department.
 
Similarly. problems nila\
arise frItln separatiiing 
aclivities dinlong two or Iorc intimtitiiis o'. 
inversely, puling .iisitics, which should Ie 
sp:rate. ill i sane institution. There nay be 
escessiv.e: eentrali/Ation or d.centrali,,/itoll. Perhaps 
no one has Sitficient pt'er or athllorit to clIsuri 
tllt litinstitutions coorldinate Iheir activities or 
perolrill their respomsibilities. 

)thitiil inCoitp;tiihilities ate anotherstructurall 
pIobleimi. Ihese include sitluaitions ill which r,.Caclh 
is oignziCd nationally hut ,..'xtcnsii 	 iv p0V<i ncc: 
,:seatrch 1,yconi:lodity,. extensitin b regiont
 
research \ith
dillifcriit ypes tif pritdtcers: ;mdiff'ere¢nt 
lint.
horion. tc. 

2.Pirbleiol/hic'lii' l'',,. Institutiitns. or tile 
illdi'idtlll:,Wlill them. may lack Ilti\tiatitin ('r 
ilnerculi ses for cattyitig out linkage ftnction. lhey 

nay have little respect flotheir institutional 
COUilterptl-. Thev may lanavitid the lOss ofla i\\ 

instiltltiOii:Il imtttltil i' ihich COiCS frlll 
Ctolipetlitol. 'hte Illayhe Ite e . llds fiomi 
publishing their ICultsilliitte]natiitnl jiuntials thant 
training Iechnoltgy tralnsfer s'workers. Polic'nlakcrs 
Iay ble tl'e interested illhavinithem help w\ill the 
fOl'illtconillg electiontlhan in facilitating soie 
teclhnological Change \shose helefits utay Coile long 
tfter
tiltes' have let office. 

3. 	/t'.sourt't ,/rtl'mv. I \cn if instilLitiois ate well 
struictured and wish tIo pctlo i the linkage functions, 
tile\-ntl lack the resources todtsit. There may Ile 
noibudget fIr pulblications. adetltictt pesticide 
testing. tir visiting the rcserech.rs illtile privincial
 
capital. 'lcymay bc si t.crldcd swith lasks that
 
tlhey dio nolthave litle i interact.
 

4. 'tnomiiitiot,I'roblems. I.ike\ ise. even vi ilhthe 
best of illitnltiots, rescachics aid tcclitnology
 
frails'ersi\'rkrs 'Ifind it dilficttlt to coIn 
 icalte. 
They oftet) have diftfrCtt s ilte systenms and ways if 
coiIceptualizing tile ru'l+rIIS. Flnlrequentiy.lhey ettellle 
frini distinct btckgroids, haVe ttiCi( llullevels of
 
education, and speak diflercrt languaiges (either
 
literally Oiri'igUralivcly).
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SOME POSSIBLE SOLUTIONS 


Appropriate solulions to these link;age problems will 

depend on the pariicul-'r institutional capacilics, goals, 

,uzrariai sIHrCitlUtes. ani teclIllologics ill'olved in each
 
Case. SmIIe problemns may eveni be insolublc. ''lerc Illa 

te Lradc-olfsor coinstraints \%hich. it best, \%ill onl. allow 

for 'second best' solutions. Soic probleisirc soluble at 

the illdividul level. soIC it tihe itlilstiionl lcCl, inl 

SoIIlC onlly I.v nitioiall policyliakers. (nemallv. though. 

the sotiois \which get propostedsC aic to sonmc exicill 

implicit ill the say the protleiii is defiled. I Icicc. it is 


piiticuflirly iiiiportant thit oU diae olsis be oii tarcl,t 

Sime possiblc solutions to the diflcemt link:i*c 
pI'Oiblemxs hiclCh;i'\ ICmi siiee2jTsite ill tile litclallre ;lre 

disctussCd Ileow. They ;ire rCeI to suggest lc of
,tllulf son 

the possible aillerl,,itivcs ocil ito resarch Imallnager. hit 

in Ito v av (fo I wish to iInplv that they ire the oily 


piissible solitions s ilfiale for these pruobleims or the 

opliiial ones.
 

,irm'irol/Or,'oioanioil I'robh'w,i. I)iflcrit activitics
 
Call be musrmed t tone plcc oil file irgalli 'anll tio 


ulotlicr. Rescarch call lie placed ill the sii nstii onilitiltio 
as teclilolu iratisfer oruit call lheseparated. liaison 
dcparlliiecits c;ilie ot' eializcd ill rcsCarch iislitiitioins otl 
in cXleiiiOi. RCseaciih iiislilutis ctin seek lie%,. 
alltlrn;itisc or additional instittiois to transfer ile 
technologies t.v plrdiicc. The colilliditv. 
discipliniar'. clieul giOiip. ind rCgionial illaidates Of 
ICscarch ailld tcClimmologv Imriinf iistitutions Call be 

redefied to make each IC coMlpat filell i lthe itier.
iito: 

If'the iioliliu i, niissilgllnc'lions., the solion Itias' be
 
to assign these ;iclivitics t ididividulils dl)rovide lclieni 

wili tlie isorces mecessrs' for carrVium I iemiot, 
Comunilmimmmcations oi illiollliatioil dcp;llllemt Imiasvle 
ncceded to put r'cscirch results ill an acccssibh f'rm. 
Sollielne caii be assigicd tilie task of oll-illi adaplive 
trials. A liaisonl depariutmt or iitelr-alleC.,' cimliittee 
cami le cicdt5 to piovilC input iiid fCCdhick. A sCCd 
iiltiplication Jiplg;uil lielaVrequired. Researchers or 

,Iccliolog' traisf'r ssirkrls;r lie assi nied tasks tlic\' 
did ilt pcviostly h;s c. 

Ahuoi'ulliouoi/hiu''mti'l' uiiiu 1u'soii''u'I'hh' . l'ositis crobc 
and ne1galisc iieities Csll I)c used ai liimtl tle 
ilstittioild iAnd indis idii lesels.tldtliliilAl 'uLids, cail 
lie mladc avilable spicificilly fot achieving ccriin 
linkage gioals. Liuk uc ;iclisitics cai lie carcfully 
progrimimed, si that Ihcir suhis qUclt fulfilhune.it caM be 
CValtCd. llldtisidual job descriptiotns or inslituionil 
mnatetts cai le modified ito make it clear hat linikage 
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activilics are expected. Staff evluahtions, promotions. 
salaries. and prestige can be more closely lied to fulfilling 
'linkage' responsibilitics. Mhore resources can be 
provided for tie dilfcInt activities. 

( omutllmii'olli 'obl m' . Subject-ilnalter spcialists 
caI 	 be hited to i insl;itC rCsc;IIci fidiiws and imake 
thei iiiidest~ilnda;lc to licli-lc\el extcnsion \olikers. 
Slatfftexchanges and visils fICtsemiI research and 
tecfhnology Irisf'e,'I \.okers caiimmake eaichimore 
fkulliliar wsithlitheiniiagthgC ald valucs Of' the itIICrm. 
'l'r;ining can also lie used 'or this put o. 

SOME, ISSUES FOR I)ISCUSSION 

Finally. let tie raise a IC\ issluCs fo; discissimii shich 
hisc caiught I11Natllcllioll is I ha\iC rcisic\e the 
literatire oii linkage problems I beliese that these are 
somiiCl'tlCissuvs slich ire CirreHIvOin the cutthlgCtgeg 

Of'tlhiikimiL I'Cgaldi g link;gcs: 

1. Are communication channels the problem? 

Reafding the litCeritlIrC, OiiC is oftCil lell withl the 
inmprcssion that Ile principal linkapc prhlcit is alack of 
ain availablie chliicl oif coimmniiicattioii. lut is Ihis really 
the CsC? Where dio imiiliaioual, ilcCntli\'C. ald 
resource pioblleti , fit ill? Perhaps creatiig coordiiation 
mluchantisllus such as joint coullnlitlccs or progranliming 
Iintligs mnayno CvCI theItfdmCeSS iriilCil)l underlying 
liikage probleles: especially whe n ll'cchiaiii sis arc 
crealtd at the request of' national policynlakeas oi
f'oreign doinors, ralhlr than thrlough the inlstititlion', owi 

initivatc. 

2. 	Is inter-instittitionalcoordination lieh weak
 
link?
 

Sintilarly, iritCt-iinsititiomial coilillitiOll is Iretquently 
pllt raved as necessarily positisc. hut this may not 
i;i':uvs let le case. Effortsat coordiilatiot1ma' Consume 

grcut aitlonlts of tie' aiidI resources. witih olly lilitled 
resili . II ceitain instances it iav ie mioe effienetm for 
iistitutions to begin their own technology triansfelr 
prograins or seek ne'w coillnitelrparts. ()biulsl'. icsarch 
instilut ions cctl hainii i clitiinuel flr transferring tlheiir 
lechlog.y - lit a 'ariety of' ti ,C tlldah ;i\aail;il]C. If. 
ol tihe othei'r hiaid. i'sa'cirCh III;iig.'S coIChit that 
coorditiation witih a pairicular institlion is icccssar., 
what ae tile implications of'this attd are they leparied to 
gise utips mle of' Ihcir imistilttitillal atitolmomy to make 
such coordinalioi effective? 
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3. 	 What implications do extension's 
non-knowledge transferactivities have for its 
linkages with research? 

Although lmost discussions of the linkages hetwee n 
research and extension presume that technology transfer 
is necessarily' the primary activity or goal of 'xtension 
agencies, it isnot necessar'ilv the case. Not only do 
extension agcencies oicl eigage ill olhcr activities, but 
thcse arc also reqtluitly of prilii r colicernt to 
policytiiikers. Aiiiiiiig the niio ilipolrtii arc: selling
inputs. slipcivising credit rcpaiiicnl, ciorcinig 
go\ crilincilt regulations. Iprovfiding statistical 
information, carryiing out pest cradication programs 

using liig-,sthlislicd technologies. organiling 

coloperativcs, participating ill gclcral collllilliv 

dcvcloplnictl act is lies, eleating eliploviiiemit fii 

sec iidary schiil gradliatcs. sippitI Ing political

patrnage systcnis, and giking rclatively s\,ak natioiial 

go\crinciits a direct i-,CkCeCCtilliaC
il [itte level. What 
arV th iplicaltiOsi Of thisadil \\ h\ hLIsit conlinue to
 
he true despite the rising popular ity ot the Training aM 

Visit exlciiioii svyCeii. ole of \lhos, strongest preccpts 

isthat c"tellsiil shltould coifiic itself srictlv to 
kiiowledgc-shaiing activities? 

4. 	 Is 'p rofessionalizing extensiolt d esirable? 

A f'urthier coiniiu idea is that Ihnkagc pibileims can he 
solved 1y l)f,rlssi iializing extension workers through 
grcater traiining. higher .ahiirics. and helter working 
coimdilions. It is argued thal ihis will not only motivate 

them more, but will also enahle theit to belter
 
communicate with researchers.
 

Again. there arc two sides; to this argument. 
Professiona ized extcnsioni workers may beciomue less 
willing to cotlltie living and working in theidismal 
conditions in which most of the d.vcloping world's 
fatrmlers live. less likely to come frolt flarming
 
background. aiid less CalplhIc of commiuiilnicating with
 
l'arllirs.Two suggcstive studies carried oit 
 ill Keny' 
and Taiwan coiiclude that cxlellsionists witlh higher
degrees to not inecessarily perhirn better. While iti.; 
clearly prnelmatlle ti draw any final conclusions on this 
point. there nav well be trade-otIs wherchy making 
extension workers able to colllitilicat,.' hetter with 
researchers makes thcn less ahle to cotuiiiitlicalc with 
farmers. 

5. 	LessOis from the past, implications for the 
fitutre 

Finally, I think we should consider hie imporance of 
looking all linkage problems historcally. Too often 
sohlitionsirc proposed aId lew programs begtln without 
serious consideration of piast experience. Thus, the sane 
mistAkes are repeated under diflferent guises aid 
acronyms. To avoid this. each counitry's searchi for 
solut ioiis must give close consideration to its own 
illStillioiil aid technolOgic;il histOl'y. Whal has 
worked? What hasn't? Why? If we are willing to look at 
thiesc eypcricnccs critically, we are much more likely to 
arrive at viable solutions. 

113
 



THE JORDANIAN EXPERIMENT IN AGRICULTURAL RESEARCH
 
AND EXTENSION LINKAGE: ANALYTIC OVERVIEW
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AGRICULTURE IN JORi)AN 

Agriculture is virtually the mainstay ot lie nationa;l 

incomc i.liirtdan. At present only 7% oftltc total 

area is culhivable. The agtricultural iroductiol ialancC is 
Litfviorabltc, and there arc if)certain crops. 
e.g.. wheat. bailey. daily plodicts. and red Illeat. while 
there are ullpluses, in \sCgclahle,, and fruits. Some 50.f00f 
hia alc der irritiii. [lherC vegetables and 

ithtropicail uit, are pr oduced. The rest of the area 


itage 

is 
fainted ald irroduces iaiilv Cereals and fruits like olivcs 
and glape. Rainfall i, iiiufpCeiitlIahlc and irrcgular , but 
il increasing allillili of glourdl \atcr is being tapped 

nitd uili/cd. 


The inlaii agricurliial expolts arc \Cgclables antd citrus: 
i[[p rtsir cereals, feeds. red mea. and dairy products. 

lie agricultitral policy tf the vegItClilent of Jordai is 

l:liilln\ Cocreind \%itlh: 


- increased h((d ppitluclion: 

- devclopimentof ;agricuhtral products fr export: 

- generationIIof ruli inicoiiie i( employtnt 
- tioservalioi of Iaturil agricultural resources and 

hprotction oft tie clviriniinl; 
- cantrol of land fragmentation: 
- support atid dCvchlnIlct Iofagricultural services like 

research, extension, plant protcCion, :niL animal 
health. 

Rit' MinistryvofAgriculture is the miiajor implelientor of 
agrictillural policy. but olher agencies are inillvcd. 'To 
secure maximun coordinalion between the ministry and 
the rest, an Agricultural Cmntcil lis hen createtl, 
chaired bv the Prim Minister. Private farmers are also 
represented in this counrcil. 

RESEARCH AND EXTENSION 

Research is the oldest means through which agricultural 
devclopmcnt was launiiched ill lhf early 1951s. The main 
dhrust o agricultural research ill Jordan was the 
developmpcnt of itiproved wheat and harley varieties. 
lFxtinsion was also cslahlishcd in the early 1950s, but it 
did nlot develop inlto an effective Illealls of agriculturad 
decelopment until the early I9)s. Until 1t97tt extension 
covercd vario lS rural development activiti-s, of which 
agriculture was the major field. The administrative 
origaniz.atiOn atlCxtciisioti was alontg the staff-atid-litie 
principle, \with subjct -Illatter specialists (SNISs) back
sOtppinug cxtension agclits il tlie field. 

For almnost 10 .cars extension was a separate entity set
 
asilC froto agricultural research. Linkagce belwecn
 

extctsiotl and research was achieved by having both

departments within the Ntinistry ofAgriculturC.
 
Personal contacts were also vallelC ald Il01 to be
 

ignored. The restults of rese clh were futineled to 
extension through official channels which required soie 
lime and red tape. 

i 1970h, both departiicnils were merged through a bylaw 
which created the l)epartment l'Agricultural Research 
and lixtension . The technical aid administrative 
functions o the jewlcpartment were organized through ' 
atiolhcr hylaw ill 1973. The nerger of cxtclsion and 
research into one central department helped lIster 
agricultural dvclopmilnt by creating better, more 
effective extentsiotn scrvices and more rcalislic 
agricltural research. 

The outcoel of tile merger was: 
- Fxtclisiti agenruts also bccatuecagents of agricuIltural 

rescarch ill the field and ationg tlie rural popul ation. 
- The cadre of SMSs was beefed up by the researchers 

and their assistants. 
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- l)evelopnent aid expansion o1' train ing programs for 
both cadres. 

- Research programs were reoricnted and made more 

realistic.
 
- Better fecdback for research.c rs. 

- Access ti rescarch facilities
- laboratories, library, 

samphles - by tie extension agerts. 
- Audiovisual material ;rsailablc to researchers. 

- i1cttcr-quialified traillels
ftitile extcnsiorn agclts. 
- Fxtcrsior agerits ser. irl a,liaisorr officers for 

rescarchets.
 
- lird of iSolalioll
of rescarchers. 
- Ford of cadermic IrCearcr ltlCrllralrccrircllfapplied 

problCirr- soil irrtype ot rescarch. 

- More Scienrilic Illiaiil fr
o iodurtmlit o Ctrisiorl 

itlhet irr,. 

DEIVEIL()NIMENT PiRE(),JiEC T S 

Thi nexl pr s,, i etde .,eloprlircrt oloI-seiIrc.i and 

cxlcrlsrioll linkaIgcs crlle ill
the rrid- IIS,. i 195. iwo 
large eIsioprCIt priCCtS were liiircir.ld hv tie 
Mirrislry of AgricunrrIe. ilarilier nIamigCeial experiercres 
witih prOjCcls ,,re ict collplcle S 'uc.es's. :11d tire reed 
to fost r dild cxpClitC tile two pjectS, Nwts 0 iderlt. 

Fle first ploicci %,isihigncd %Nillfinancial ilp froir, 
I ,sAIl) to SrupplIt ihe\xisrii I)e+part_irnt ot Research 
ail lxtciIii arid hreip btlili it ir a iliaioiral 
ir,,tittitniil. AcCiniiigl.,. it\;rSrCnameICd the Natlinml 

('cilter for .\gricrillurai R,_arci a ril'rsfCr of
'L 


'l'ecb iihg(N(',.ARYI). Rc r/,.:xrtcnriii;iir links were 
illtailiiinircd tot strengthened. 

The scconl priect istire Zarka Riser iasiri Project. Its 
aulnis to S raleguald tie filliig capacity of tire lake of tie 
King 'Tital )arr thrt-igh soilerosion control and 

cornse.quert agricultural deel]oplrlpre .
 

iIrplirCerCitaliOnr Of Iis pro)ject depeTCInds or) faciorS:Oiir 
saliesiarlrship and physical rtrrctures. A group of yourrg 
college graduateis ill agrictiluirc werc trained in 
extension plhilisophy and rmcthodology to work as 
exte sion agents fir tie project. 

DEPARTNIENT OF PROJETITS 

lethdership arid Iianragement of tie two projects was 
entrusted to a tc.'depart merit: il)epartmelt of 
Projcts. "Tosalcguard rhis dcparlricrit against red tape 
and fiuacial constraints, the dircctor nif liC departrnrrrit 
was miade to report tea steering committee enjoying 
considerable financial, adminislrative, and managerial 

powers. An agriculural dcvehopmnt fund witl capital 
of about $.0 iillion was created to finance applied 
agricultural research and tile trairsl'r of technology. 

t+xtension is an integrailpart of hoth projects. NCA R'I 
is tie generator of*agricultural research and the 
Cducational Orglll Otttre Ministry of 'griricullirerld its 
l)cpartiner of P'rojccts. Rescarclr unrrdertakings in 
N(CARI' are back-ntopping tie exlenSion diisiolls 
btt projects. 

The newi organization of tie N('ARl'" errphasized:
 
- 'lIc itistitritior of resc;r-chr and extension isa 
 rational 

cotillllittllrrt.
 
- 'Transfer oficrrrolhgy' replaced l~rlrrsiOll
to shIv,' 

tire irportareCe of tire practica diSSerrrirr;rtiorr of 
iriIproved agricultural Skip tiletI cchrrilogy but did nt 
tcaching-lcrirg clemen. 

- The growirrg importance of stations and regioral 
agricultural CeIters itsveihicles lor' tie process of' 
tcchrrniohgy trrrsfer. 

- The riced toclirCk tie fulfillrernt of the objectives of 
research arnd CxrCrsior tilough tile crcation rofa 
llrorlt g ;rrd e\altllioll unit.oli 


- lihe establisrrirCIr Of an[*aricuii rai dcvhprclrt
elo 
furidto losier Mid su)o)rt l-:,:tic' ".1r'tward 
ex iconprojects. 

The I)epartmcn tif Projects aian organ ofthe Ministry 
of'Agriciitnrc w;rscreatcd tosere aistire gunrrdiailol thc
 
inslitutior of research aind extension iii flre coutry.
 

ClHARACTERISTIC'S OF THE
 
DEPARTMAENT OF PROIECTS
 

The salient featurcs of tire niewly created )epartreti of, 
Pruojects (1)OP)are: 

Thrdepairtrirentr 
dcpartncuit of tMie niistry through the chairmanship 
of its steering ,irilriittce by tie Minister oif 
Agricutnture and tie Directo)r of )O1P serving as its 

r. is stronger than any tither 

rapportcur. 

2. The steering committee of trc )epartment of 
Projects has cois idCraile Iclgal pirwers siririhur tii 
tiose of ire ministers of Agriculture. Public Works, 
arid Finance. 'I ie imarjorr reasouir for thisis simply to 
expedite proCcedulres for persoirel, finaic. 
procurerrient of supplics. and constructin. This is 
also tierl to sidestcp red tape and bureaucracy. 

3. 	 In the foIrmer )epartmriernt of Rescarch arid 
Fxtension. exterisioniwas nierged (toresearch. but 
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with the creation of l)OP, extension wa. also merged 
with development projects, such as the River Zarka 
developmenit project. 

4. 	A demarcation line was drawn betwlci lile ongoing 
.traditional priigran of the Niiist iv atid Ihat Of thc 

DOP. 

5.The crcation of the Agricultural )evelopment Fiud 
(AD).which is finianced joiiltls flhe .hordailitl 
gclvetlencill and USA:II). will scrc as financier for 
researlch aid transfer uf,teclinoligy projccts. iln 
addilion to the existing prograiils. The A)F Capital is 
deposited a', esol\ ing luld hiensure Cotiit.a 

and dltati . 

(. 	 It is Civisagetl by the tinitry oflAriculurc that 
N('.AR'l\ ill grosa iid sl\ (liet Ilion,h bycoming 
a natiOlial CnitY lcadling the procCss oflgcticr.tiig 
agrictilttll eclilohlog andimakiitg it aailable to 
.hrdaliial faroiiies. 

7. 	I:[r-the firl titte cxteiisio i iln lie ser\iec of not 
oiil rccarch but also aericullural devclop cll 

Ilijccts a locus oilphysical structures.with 

S. Liiikage hletxtecil rescalch ald extensioti is [lot ollly 
aehiecd, but is institutioalizcd.The same applies to 
Other acti%itiCs and phi1sicll dCvClcnt programs. 

CONCLUSION 

1'o still up, tie linkage between extension and 
agricultural rescarch illJordan has becen developed 
through the past 31 years in an Cvolulionary manner. 
The early stagcs of rural extension wslere not a failure but 
paved the way towards a more definite approach to 
gliclturally oriented extension. 

The tratisition iifexiclisioni i) tihe above nlanicr was 
dictlted by the inclination and ability ii) the Jordanian 
farmer. iheitecessily to Iced the ever-growing 
populatioii olflordan at 3.5'% per year. create more 
inlcome and jobs Illutigll exports, atldthe availability of 
research results waitig oiilyfor the rilght vehicle for 
tlem to be transferred to the farner. 

\With lile help of the expertise of ISNAR. swc are intent 
on doing the folliWving: 

I) evaluate the performiancc of ihcformer )Departllelnt 
of Research and I.xtcrsion; 

2) help the reorganization of the proposed National 
(enter for Agricultural Research and Transfer of 

'cchnohogy so that it ricets our expectations. 
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INTRODUCTION 

The inslillitoial factor plays a strategic part itt the 
developmient of knowledg arid technologies ill the 
agri cultural sphere. Nhdtidisciplinary colltrilt1bitois. tile 
different sites where researCh aind trials have to be
 
cmlic;d ot, the dilferilgLtreqrireiclle, sdictated by 

liironirllitll and tralsfer to tie frli, 
 t. etc. allllthat 

sie+ath.'nrpts Ito retieve "svs'te i reelihill at 
deve lopmllt ill agriciluriraliproduction lnel;iir. varimus 
patierns of corroldinatiolr compleilcteitiorr and 

itcratio becell institltiotis has C\ olved, wi 


di\ ision ldil fering de' o1res laior ind coopcroiati. 

These p)MIteIs irICtIeurIc riCur1i rtI researchltls l 'orks. 
\%hich r shiowrig a colltnit incetase ill tiurirher. There 
is a larc iuaricty ;trlntrgllIllrnlts. dile both to0f differen 
tile nau'W, tile p:t icipaillts ard toitheir objcCtivCs arid 
nodcs of opeta'iont. hlieresoulc-s invested inl settill 

them inlltotioni arid keeping threi in o].rartirtt arc highly 
s,i!li:iirt. thit!u-hl it is still t00 CM Irv to assCss tile resultls 
nl tre imrpct. ltherc orc. tire sustained interest shotwn 

ill instituitnal rictsirk, fi arricultural research 
reqttites a conceptual ellort 111;t %%illp'rovidlC suitable 
aliil'tic l tools for a better ulldenstrtditiig of the 
aliribuies of tie variouts ic ofieisorks, based ott tie('I 

lhiit ilti toi[of hypotllhcses rc7;irdii ir rel:riinshil) 

bi clr their nalitirte. ntevetchlirell ant el'cctivetiess.
 

'ltis pilpc picclt" stie of these hypo)llheses. It ill tint 
wa intendsti be ill ilinv itory of crelit expe riences., 
irlr to set runt aconclusive iaIay'sis oil tie basis rif tire 
available emiltpirical evidence. Partial i'fliriation is unsedt 
i fnrrttrlrtatc ideas that will Ihruw light ott this field of* 

stly, riilkc sorie cintributiins tio cnrich tire current 
debait. and r\it Iroo s f*r lirciefurth'r Iribscqluei lask 
otf galhlering data il experrinccs and carrying outt 
research and assessiierrt tlhron. Finally, its ultiinale 
oljectivc is tl prr dtcc sor propositionst hiatIty serve 

ill the decision-making processes of lic various agents 
involved in agricultural research at both the
 
international and local levels.
 

NETVORK CONCEIPTUALIZATION 

Nature ot the Networks 

Variorits approaclics for network coticcptualization lave 
been iuself ilt tle literaturelli. ThIe nrrltil'icity Of 
deinititons is (flre to the ctimplexity and diversity of
 
instilutiot al arrangeiteris referred to by this term.
 

Since tire purposc of this paper is to make anal tical 
contrib tions for the creationl, orgalli atiol and 
opcralion, Ioitorinig arid evaluatiiri of inler
institutional Incilaniists fir systematically seeking the 
growth of menmtbers" scientific aild tcchnological 
capabilities, tile arlrlysis refers only to those iechanrsills 
vith the following characteristics: 

it) tle' arise friom a inutual agreetmenrt by the 
participants: h) tlterc is colaboratioin and 
cornplelclcntatioir between inlstituntions',et ccentral core 
coordilates Crilrtributinis arid Illilllilgs iveNall 
int ractions: d) resturces are assigned specifically to 
tot:lly ir partially finance activities: ) mlenmbers expect 
to obtainia net benelit fromn tlir participation. 

That is, these tehtismi s Irtlcri d their rmenber 
rg;iliZialioils, Mid tire' difter lrfrolt iniseCIdulC d 

inte ractitiis betce cc tims and inistittes. however 
fr-rtlCnt and prirdtlCliVe these rlil' b,. 

Prposes of the Networks 

The ncworks Iry tio frill!i various purpss at tIre satmtie 
.tilie 

ILach trt of the participants will iave tmade an individual 
aIssessmntiI of Ir iniportantcr of tlicse purposes. but it 
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would appear that the network will he more effective 
when appreciations inlthis respect coincide. 

ose
 a. 	 Exllicit Pmurp s 

i, To ierc'rive vCh'iYtic and techiIohgi'al caprhilit'.V 
irks arc ieans increasing tile 

of thir Incllilter inst itutios in rile oatlife areas r1" 
work. trom basic rescarch tor tire trarster ill' 
technolgy.This krpabilit i.imicasured iy tie skill 
of their lrran resliues. tie irt iorn tie' have 
access to. tile krritcntlc. liareriats ll 

'Fie rictv, l' apability 

stock (it 


irlrtrirrc Ir1M uriikcs tie ICSrrli p-OSSilC. ;rrid 
lheII;iallrrvcllt IcII il;iilablc har lescarlch", llic"s 

rit IrnrSfCr. 

uifi lu d It.(ii. tO+ it'itlfichhuioton,'iill(ilpbiliic.%. 
The litwiur ks lrernccllafiai.rs [f hori/oluiai 
intgr:ltioi and tir tire irtiellatirurf t hr 
irwrnrr res"ircih arid iarcir Sstemrr.tirar 

I lIorizotlal coiupireaiiir p'i"irrll
s prasilC the 
possibility oii irtcirati tireh cientific arlid 
tccinlii gicaical+,rliliticsof i'tcrurrt cuntries, thus 
rlhir'.irli diisiSiO1 r ICSIIItrcC hrtiouiiioilitiilu1nt s 

Ihat cactih rtr\lllllr C's_s c Uirrip;tise .id\"iillland lire 

Ctcenttion ofi
clftouits illfinc %ih 1rnlitical 
pirioritics i,ivbc exploited. 

Nct\\n ks irCetic O1ns' lucIs irit iimall 

cornutries IoLgrill;Iccs s Itokirw iedge that cii il]\i 
be obtailled roligh ir'esrtnicnts bcyoi their 
irdivitltua l.ikci,,sc. rictworks joinedposibilities 
h'v internatioalri cenites alli arcess tin the rcsnltso'f 
strategic arid applied reserch. 

iii.To inrlri', flhiltli,( ivcne.s,at'u'r'.rchu . hlie 
progrcss ot kill\% iclgc iscririuilatite; cach project 
Iiiakcs ist: rlit' iiftUralir igirlicred b' ither 
rtesarch woirkers arid rlliciinsiiturliins. Networks 
his allow accesstio tire citical miss necessarV fOr 

nirikirie Signiticaint e-rnributionis ioklrri\iedge. as 
\cll is dealinig wiih re carch plbhlis froilla 
illlrltidiscipliiiary
iStanrdpouinrtrarid by tiking 

enrviromenrial Vl'iilu into curlcrit. 


iv.T'oincr'tim r' i r ''ictivii. Nct mxrks allow 
iioibetter riset t rade isailaulcicsllircces and all 

increase in resei iih input- tipupcueficienrts. 
Network ulrerarin Sthoruh ilsoresuli luein 

iirrprovemtent ofunialagctlilcil
efticiercty ard tie
 
Coe nt"rratiorni rtctlorls. 


v. I"oJ ciliin'h acc',. Networksvio re.airch irts. 
nmake availab c to their mrelber illstituts 
informiation, physical facilitics, genetic nratcrial, 

guidelines ;aid met for organizing andmehodologies 
carrying ol rescarci. i this sense, tie' ican air 
increasC ill tile rCsourCes rvaiiallIc to [Ile inistitutes, 
even if tlh ce do not irisolve inlrrarv incoie for 

nmbers. 

vi. "op/)raolth th' disailljniulior lfiA ait'llllr' nithri' 
trinsf'r otlchnologi's. Nmtwarks coarnstiturte llllrs 
t"'acilitaitinr ,utiCUlliOrr CCII bahsic. strategic,IaCrbt' 
applied and td;ptisc rcscRUch. ;is Well IstC'ing 0f 
technoirgies illtittrcrrt prIruIrc itnr stclllrs. 

It. 	 ILatei irjrioss 
i. 	 I1t.%filluioliitll Ii'gilim it. IllIll.v Coiltlics, 

inrstittitionaliatiu f
aricrilturaI research is 
cxtrenelcly prcearious. lcre is irisrifficient political 
recoignitio,n.itis piossibic that cortribiltirns to tile 
griowrrth al'l1riirl1iir:riirCiuuOdrrCt nt fIll' 
appreciated, arid Iere is a iack of Irrdcrst;rnning 
with regard to demands tor r'-soirlices. olu'rllizatilia 
renuircnrrlnit, arid cntinitv. l.inks \iit siimilar 
rrgaiizatiors in thier cOntricS. ,:rrticrlrirlv tie 
iO if intcrntinal centers an tifreitbcking 


tilunilatlril sl lr ,,ilncull diilctic
\%Viiiillg 

recognition andiiiIegitiu:icY. 

ii. 	 I'irogra.i.sibility.lhis gretcr k irirlwcgc arid 
legitimiacy alhlo' grCatelr plogrial stalbiity. The 
external eomli ncitsee'VrMICLI iy irciarirk 
participatin linlt tie jiissibilitis uf iistituitioiI;l 
aitlrritiCs ;1i(1 riOlitical adnrririistraltis sUbcCirig 
rescrllh progrills to cOlritrproultcti: 
Iuctuations. This tability appears illtwor 
dimensions: ai)in the stalT allocatitirt projects 
belirgiig ti tie nerctw\orks, hich ;IstIric 
conmmrritmrrcnts the institiutian mist hunor.and b) ill 
tire resoures nobilii,cthirecxtenal contributions 
usually require local comleeUierirnarv rctiusil, that 
must Ire carried out by vilic (ittie eillelcoicnts 

assurmred. 

Additional l .' 
iii, 	. VSlri0'.u'm/riltuti/i..Nct\work 
mmnirebership in hiinly Cases inv''olves externarl 

resores for tire operatioi of naitial systiems.
Althriougr firllilliig is Isurill' Ir specitic purpioses. 
its institutiornal irpact gios bc'rld tire 
counsucjirerres for progr Urrstability pointed litill 
tihe previais sctihon. 

iv. 	 EXploiting o)/)Jrluiti,\. Arrictliaiol of a retwork 
invalves setting rip regular coni urlicatior between 
participlanpits. This leads to tie idcntification of new 
oportunitics through i better conrCCptuaIlizrtiOrl 0u' 
production and research problens, the pcrccption 
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of'-iew methods I'or overcoming ilicni. antil ille 
iklltiliCilliOll OI'l)YCViOII1,IN' unperckiked alternatives 
for illStiftllitillill aChitill. 

S I'llergistic AlIllough Illis is :1,L'cllclal ptil-pow 
of, itI I lie tworl," it( 111L. CI o I'(h C pi IItic ipit [Its. it itIIC% 
has similar impacts ill ills(itutc Ic\ cl. Withill theill 
otctll,,:t '(1cillomil itliOll, ClIct. t Ict!aIdint-, the \wo, s of, 
CiII-I.\ Ing Out itild 111,11ml illIg rcciircll IllOdcs and 
plilcliccs ilic spicild. and 111L.ill 	 littitioll opclls up 

Ciualvii, impa(t. \Cmoi ks pim Tole Ili(- oppoittinitY 
lodkplilo, scicillilicillid IcclIlId(I,--1C;II pOIC116ill Illilt 
isoffell Ilhjcct to NitutiollA lk- tlictiolls illid 
ohmacles impo cd h.N(lie cm koninciii. IAcN isc, 
the ,V;11'1111"C (it j)OIiC ,the ill(CIL"It Of %-
Illilkels mid of liscis \%ilh Ici-,illd to rescalch lemills. 

Additional Coliff-iblitions 

Nemoll" me Illemis I[ itdouble imcglatioll:
 
I ) illshliltiolml. ilillom, imlional 'It--licul(ulal IC"Cillch 

inswilics. illIcIllalit)[1,11 CCHICIS Mid \illious Awl 

iIINIitII;ioIIS ill) HICCIIAIINIIN 101 C(IIIIIII(IlliCii1ioll. 
collilhol;ltim l ztll(l p illl itcnoll. ilild 2) sill),,tillilike, 
filCilitill ill'-' III1C'-'MIIOII I)CMCCII IIIC (IIIICICIII 11;1,-,Csof 
lewii1ch. II(IIII lm,,w too;I&II11kc. inclildill 'r 11IL: 
till(ICI tillldilll-' (it (Ilk'I)[ ON CIll', Of tI*iIII1ICT ilild Use h\ the 
lilt Illel . 

AIIII OU 9 h I I I I S 11;11)C I Co I I CCII IT AI C', 0 11 111V Coll Ill I) I] I I (Ills 

to file ,iomh (it ncmoil, 111CIIII)LAs' CiClltiliC Alld 
ICCIIIl()IO!-'iCiII CJI)AhIIiIICS. \%CIWUILI 110! IONC siVIlt Of'tIIC 
10CI (11ilItC'-'IItioIl lchlilw, to the illicillaliollill system 
Of 11!iiclllltll;ll vellclalion. tiall,,IC1. and 
Illili/;i(iOll I hits. Ilic illip;Ict Of llcmotlk opcmfioli goes 

11IL:simple Illstiltilitill.11 limllco.wrl, of member 
and coll,,idmitioll should lie gioell to 

COlItlihiltions 10: 

[lie s SICIII (it ICClIIIOIo \ "ClIcIaliolland dC\ clopmelli. 

1111ouldl 11mcl ICNo(lice :111OC;Ilioll. Incleascs ill
 
,t To, IItiIICCAj);IhiIiI.\ , ill I)I'OdIICti\ it.\ itild ill ,Cillu 


the S\sICIII (1111:1111121. h.\ 1II'liCIII;I[IM-1 ildiOlls ill)d 

allm,, im-,;t iOIN;tIIt. (Itllmtcrials.
 
kno\%ICdT1CiI1Id IVMMICC : 


(11L:tCCIIII(IIOo, lisaj-'e NiIcIII. hN jilcilitalill ,L!Ilie 

dki\cloplucill dild dis';cIllillatioll (11llc %Icclillologics. 

Ill this senw. it is hoped that institutions flull are 

nemork members will incrcaw [lie numl -I-;Ili(]
 
improve [lie quality of' teclillologics Illilde lvililahlc to
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farmers, willi Consequent impact oil production: 

IMI-tiCil)iIIIIS ill OIL' dCCiSiOII-IIIAiIIL' processes relating 
10 ;IL,'FiCtIIIIlI-id LICVCIOI)IIICIIl I'OliCics. through: 
I ) illf'OHIM6011 Oil file I)FOSI)CCIS Alld I)O.SSihiIiIiCS 
availahle, 21)eviduatim of the cxp. ricnccs the network 
has acckiss to. 3) inipm cd kIIO\VICkl,'-'C (it*the problems 
of fcclillology generation and it all Icl and -1) 
C\';IILI:Itioll ol, the impact of polilicid and illstitut:oIlill 
Conditions oil lal Illing wNcillch. 

NETWORK ACTINTHES 

The ;11)1)lo;icll ildoptcd alloo,%s it', loilliticipate that
 
IMI'licipillioll ill it IICI\\oI Kshould ,6111111111C
increased 
CoIlIpIC\i1 \ ill IlIc acii%ilics midertillcli. ilgrea [cl- degrec 
ot collilhoiation ill mcmhcis' decision-making processes 
and it Illoic ;Iclkc role h.\ 11:11iomil Ystcllls. 

Activities Carried Olit 

To ilchic\c the aillis ICICII-ed 11)ill the ;)Ic\ititis.wclio-,. 
nemoiks undm ake dillcicni actkitics. *]'lie lolloioing 
list includes Illost (11Them. it does not allellipt 
it) he CxII;ItI,,1i\ c. 

Relating (4) Research 111puls and 0111plits 

a. 	 1111olillatioll
 
- cxchan e of intomiation itnd knoMcdge of
 

potential Ilse to pill tcilmllts 

- C\CIUIIIgV Ol'illIOlilliltiOll itild kIIOWICCIL Crd:ttill L 10 
progianii, ;Ili(] piojects directed at disciplines, 
Commodities or I)Iol)]Clll itreas: 

- excllilm"c ol'inforillillioll on ill,,6111(iollid itclivitics 
Mid I'CSOUICCN: 

1). -iIIISI'CI'Ol 111CIII01,1010"iCs. Illil(cli;ils itild IC,OUN S 
- This cmers (lie Ilall,,Icr of Cllctic material, 

collfrilmliolls to mCtIIodoIo'-'\' illid the avililithili1v 
of, all infi-ilsil lictille for leseal-ch. 

C. Training 

cwhillige alid visits: 
long and short Collises: 
posigraduatc. 

if. 	Technical assistillice 
- short- alld lolig-ICI-Ill IL!Cllllic:ll assistance: 

technical assistance and supervision ill project
 
design and execution:
 
institutional technical assistance.
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Relatit g to Resealrdi Work 

a. 	 Coordinated research 
- identific:o on of COl [11n [roblenis; 

Sindeperident project execution: 


- coordination at different stages of tire project. 

b. 	 Rceiarch collaboration 
- distribution of responsibilitics N ithin h colnilion 

pie rari with shared objectives; 
-	 joint review of tle progrress of prograns ar'd 

adjustiCe of proiuts to COrrirolrLI development. 

c. Joint reserch 
- corririor problems, objectives rlid rl~lltodoioeiCs: 
- single or Saled nrliagcnlcit of project 
inplermentation. 

I)isfrilltlionof' Activi Accor(diig to 

Networks 


The rct, ork's lc,clof complexity derives from tire 
nature of,its ictiviticstC. The activiies related to tie 
exchange 1(1 aid outpruts are tile leastr.se',irih .pliUts 


,etrlirrdiri' \\
ithIC:lrd to tire tICrrec of cor'nntilerir on 
tire part of piarticiparnts to lire rced Im artrictatlio 
bct\,ceri thnei and to Ih,,-cse,ru ,collrlll.llrarity. 
liese rc fitlir co,.romplex acliilic,in \hici 

plriCiplrrt rllirruir ir ih.iir il ,Ile[lrc ) Cviearryiingout thirh projects. 

Nelvorks invol, ing cxr:ch;nwe,; rlatirng to tire 

;rrph.uwCrhritCtior of rleJclr,,h
projcts ire more cominplex,since tIhal ]T+.alls MC-lifi\ m comm prioritics. regular 

exchange iiecharJisins for evaluating rsearh prorgrUs 
nd variuls inodes of issisturie . InIhese cases, tire 


exchan,..,ofilrormaliit intlirnalcrirls, rairilh 

aclitiei,. suppolt
and Itc,.irical ale nuallv centered on 
tlie spcific tielhrcis of research carried out oila 
,ocrtliriatcd or collalrative fasis. These arc lrecessarV 
ite.rts
thar eorlriille to lie clrrrilr out oft Ihese 

al. ties. but riot tile nliun
locus of tile rcltsorks. 

Tle exchaig.e of resei.rCh inputs !irdoutputs lays the 
!iunilalioni flii closet. collaboratirr. tie iderrificatio off 
ciiormon needs, arid thre coordilion of researclh work. 

litis scsc.tire estailisrhnieni of'less complex networks 
nay be tie firsI ,li tuo',ards greater degrees of
 
inslitirtionl iicrrtiinir'. 


Integrationi of Activities 

Implerertatinrr of each of' these activities should follow 
'arious organizational MId rirarragerIreint stages. il this 

respect. it is puissil le to distinguish: 


-	 identification OIiprohihenls anid needs; 

- definition of, priorities;
 
- selection of objectives:
 
- drawing up of work flauls;
 
- schedulii g of activities and projects
 
-	 ilplementation; 

- Pnitoring and evairuatior;
 
- tranlsfer of results.
 

We can coriceptulitc a developmental path involving a 
progression iowards tire inicorporation ofa larger
 
riurlber of ctivitics with greater integration ill
the 
irirplcrlerltllion of these funclions. This was tire ease 
with the Collaborative Potato Program (ltrorana 
('oaiboralivo solire la Papa - IRTI('OI)EPA). L.ikewise, 
this is tie l ISAI) recornenidatior for action ill 
Africa'. 

Tie iost precariouts neworks vould appar to lie those 
vroise plofile showss a cavy concentrationr lexchange 

of' informatiorn. training and materials. aong with joint
needs identificationidcfinition of priorities and overall 
task design. Further dcvcoprerir oftlie nctwiirk woukl 
lacld
to air elMirsiori of this iruOilC. A really intcgrated 
svserrrl wold includej,.il project inlrlerlti,, On with 
tie parlicipantion oflall rit\,ork nicrilbers, inithe various 
stages of'tre pi g-progranrnhrg-inriplerrelltiol 
aid evaluation process. 

Not allntctv'rks imtuist coven the entire length (f this 

Some of tIerir 
rrInlrrlr inlterest Oiltire part of prIrticiparts. even though 
tile, do rot ain to achieve ti itgration oflthcir 

pialth. are cui pleriirntary, arising frori 

research 'yslems. It shouJ.Irc soressdd lhata 

fUridaienlttal purpose oa network is to increase national 
svstelns, capabilities. Its contributi is crllilalive and 
dvnianii.lilt the network cin also be conceived as a
 
necharisr whorse characteristics rermin unlchanged as
 
these national capabilities increase.
 

The Contril)utions of l'ach National SysLen 

Tle tcclirrolory generation process consists of a set of 
activities that can be classified arnaylically into trasic, 
st,itegi,. applied and adaptive researh. ThIiough tire 
Olldariesirf tlrese caltezories are I furred. ihey serve 

tie purpose of this paper. 

It cart lie argrred that a national system's scientific 
capability is expressed by tire distribution (ifthese 
various research categories inits prograris. "his 
capalility may differ iineach program. A systenm nay
have reached mlaturity in certlain comnioditics or areas 
of research, whlile in others its development is slight or 
non-existenl: 
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- tihe weake.;t Pational 1rograims concentrate their 
resources on extension. field tiials and validation of 
teclnologies-

- the more developed prograins add adatliC research 
tasks and technology dev.lopnent to the above; 

- basic and stratcgic research is can ied out in some 
prograirs by ifstitlt iolls with a high level (If scit ific 
capahility. 

If it is reaSOnlab+!C tOCONidCr tIatlocal resCarc1h SN'SteilS 
follow a dvelopiicntill patlh that moves progressively 
upwards,Io iore dClilri,.1ding itivitieC,. it cil be in ferrCd 
that conltributiols to the urtworks will IWdeltel-iilined by
this capability. 'I htl is. the les,-developed SStellls alld 
prraritis will receive in;iuts aind assistance That will 
cinahic them liri;ike piogress iii field trials and adaptive 
research. 'Ielni rrc-developed systeirls \s ill join,netxvrrirk s \vilri rrrorle crinrplex coniiibuticrns. withi their 

basic inltCretS ceCte'Ced (ill knowledge gcrrer;itted IvThe 
Iore dearidi\ig tpes of rcsearch oil rc oute 


-Oei ,
niy( 

er, heI 

scienlific aid itch 


Network initi i aie usua lieterogcneos ill their 
Iillgicdl capiblililies; dtlcotitriliitiois 

will di il'l'r. I+chialgc Hlows betmwee;; network imieriibhers 
will thus have difier,ill added ilei for research. In this 
respet. lile objective of tlre rietuork is tl creale i 
capability for the progressis e; lchievelicnt (if greater 
added vilte ill the co tributiorns 0 leach parlicipant. and 
of irrreasing lior olmiicitv iintheir contributions. 

Inclusion oh National Sy.:ems in Neiworks 

The viiabilitv of the inclusil Ii fatimlal systeils il 

networks il dtlerriied l , factors related to: I) each 

natiiral svt'i oi 
 progratii's scietlific alld teclhtological 
capability, ;rid 2) issuesiif a political aind institutional 

raltmre. 


,Sci'wnlicand Tcch/olrgi',d(" /abiie's. It has belien 
ireritioncd thit lhcre is a gro\ Ih path ii th, 
developint onifnalioll;il s'Slerllis cip;ialili' anld that the 
poteltial cuiirtribtilions of eih nel\ oirk ieiiber al
dcerniined ly tlii dcvcliipnent. 

Sortie exti-rii'lv' illipiirtani let ,'(ik design MlirlillniS 
ilist lie coll, idcred:
 
- ('ollali. rative actioi, .quite 
 i high dcgree (it 


fiirtnilized interaclions. Ili conditii s of tlow 

capability, the scarce resources, irccertaiintics aind
 
prillblets inhelent ill plqlect illraiaicllenit Ileill that 

tasl. inplelencrtatiin interdependence is at 
 i
miiitinr. L;ch iist itite coli Id .arry out activities 

witholt tryilri, to depcnd ouncontribuli ons of other 


members of the netwo'k. Exchanges regartding 
institutionial act vities anld ConllIItll iationi relaling to 
research results will he appropriate and viable, 
whereas division of labor in joint projects seems 
technically more risky. 

- Shared programs. sith division of labor in 
interdepenlent joint research areas, will he more 
viable scientifically and technically ifgreatlr capability 
is available. Il such cases, Iaking research processes 
cnpatible aid imnplcmenliri Them jointly will have a 
greater likelihood of success. 

- The orgaiizali andl m;iiridianaenicit t 1iiaids of the 
imiore coiplex iltlorks uril That fir, granis will be
ilicorporated illt estrerirely cOlipIlex aiid precise 
plarliriig, Coordirrati aid itnIplCnhItion sssteins'7 

l"fifical and bl'lillO.imllI hio'.. For natiitrll Systells 
with less icculrllde:.d capability, twlolks arc tire only 
alternative lir elflctivc inclusion in the iriternratitn;l
 
flow of knowledge i.
IlhCse cases, Ole inslitl tioriil 
Viibilihy' of iielt ks, will lie gTret;elC to eil 
participants' cieffc c strong interet. The divisioln of' 
Iaior. the irovre oirds greater specializatioiin, the 
develilienit of cillipiratfive advantages and the access 
to critical iiaswe:, ofl esearch rclating to specific
 
coimonildities ilr problem areas, 
may lie the only nicans 
available to 1hese systemrls for tlie growili of their 
caipabilites. 

On the other hand, larger nat ional systeins with greater 
aCCattuJiet-d Cialiilii ' hia. fotr reasonis of institutiiial
 
autoollimy, lie inclined to participate ill less complex
 
networks. CoIlCeltrating oil the exchange of information
 
aid Ih.-cioldiilatioi of eltaii activities, bul developing
 
and maintaining nori-shiarcd capabilities iin those
 
prograilis they consider to lie of st rng iaional interest.
 

The change iii agricultural tlichrology frori being freely
availableI to liccoig propitary ii y discourage 
particiipation in mrle corplex netvtorks with more 
collablrative arid joint corriponrelits. 

CONDITIONS FOR NETWORK SUCCESS 

Conditions for itegration 

It WoUld appear that setting up networks require certain 
+contlions to ensure their effectiveness . 

A differentialion inr ionioributon occurs: 

- when it iivolvesech ange if inl'orniation, anrid
 
differentiation is at i nimuintni. 
 '[le variation comes 
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front the content of specific contributions. Tho'r( is no 
division of labor, even though titer "nay Ibei iuttiple, 
diverse exploitation of 'ach participant's work. 

- When the network carries uult cotllaborative actions" 
either by),allocating specific areas ol"work t each of 
tiie
participants or hy jbftt excetltoll of research 
proijects. iltere is Idivision of labor. "\hieh becomties 
ilie basis of, tile liemtwilr ' icc.cxi ,cl 


,
[lie corollary is IlatiCt\ , oirkrtld iti if natttl 
instilltes \\ ithtsintlar potetlial capability aind task 
orientation \,ill illthisfind it dillicull to coisolidate. 
case, it w\ill lbeIecessarv o ltaIch ir.Ielliit',oil 
leiiallitzatill Of natioiial s\stells' rtltIlres antd 
riM+granlll C ,(mite ofill ti'tdr to0 fCliC% flcgl'CC 

spccialiZation5 ill colliibilltions throuttgh the Use Ol' 
coiliparaiVe ilt(\attagtcs. 

- A peicelptiolli of tile ioe id iess alnd r'-'h'l'tll('('1f Ils 
dilCrctitiOmi. hiIlliS rC,i)cI. the il1i1itiutill f 
sciCntist , IlIali s d afipeat cletd to;111(1 lgei\ ouI to be 
At existence oOt a lro li of llliio n interest and Ile 

expectation of impact on the inituiltiolls. 'IT achieve 
this. differnilitill s ltodll lllow a better allocalltion ol 
rcisollicc. t1t1is gailling ill efliciclcy tIhrolugh the 
colielratimll of, activilics and the use of ciolllvrtlive 
Idsallitlges. soi tHt c 1icllllatioll \ ill iltiplo e 
scntif'icila It thtccinogical C;lplIbility tli ighllt_ 

coitsolid;ilioll (lit critical I1:ss ofrseIrch. 


tle Oif\ahle di%ision
l'hersult is Ilhal tlCgreC flllo'r 
is reliltdt he nlctt.r*v relt ilsltips that iia'le Comli 
bie eslablishcd. hIlis assum sll,t' iflcrent lfii in 
cottritlitims hilt it the saue titlte requires the 
ultictslts imucalvufiifitics hemtcim pirticipanis Ilt to 
he too great. Otherwise,. there woluld le no Illutlal 

:ids'llitage. and colllibutliolls Itlno lI~ctt(
consulidated progra nms M(hlh(li,,eiicd.drC 
I lowcver, 5elworks colnst rItlcled rtind istroing central 
(rganizaution. ;Is oft hose iti whichitt the case of sltany 
iltcrnational centc s lvirticipatc. lie aIl xccplin. hi 
this sittuation it is precisely the disparitv in scientific 
capabilitics tIt justlics th, nctwork's existence. 

- I'S tocwiurf r the inetwork's operation. Although 

participatiol in tilt- network allows better insittitiial 
resource alloatioln, it also invol\'es expelnses. The 
Moh(stiilpccunious iiistiltItCS matv lice vcrs serious 

difficultics ill TIcCtiig these costs if the' IIlc no 

external suppo-t. lllea.it utintil suflicient social 
reclgnitiol i,getieratci. "lihse iiditiotal resources 
may serve as initial cintributitts that will encourage 
greater local finaticial Comnmitment. Boiith external anid 
internal su pport are necessa ry if the network is to be 
viable. 
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A mechanism through which part icipants can express 
their interest and commiitnmcnt . I 'ere,needs.,arc 
CXp'ressCd 81Mdpriorities defined. Tihe nat nrc of the 
miechanism varies accordinig Ilo tie type (f't ntwork 
and the decgree of task compilelcxity. adil responsibilities 
are aIssigned illii \%'itlh the cialahilitiCs of Inet\or'k 

(It llbers . 

- (h'oglrolhicpi'airli.,ni. is itpllortant , since it elistil.'sai
 
greater likelihood of coivergence of;teds. proibilemiis 
and inrtetests, ititd lacilitates tietwork olitaliolil. 

A strolg leadership tllt will help to orgillliztile
 

tICtw'olk and O\eL.'Itte1C hlmlrt:lCratic llitstitittiolial 
inertia. 

Conditions of'Operation 

Some attliors statc certain contlitions whose filllfillnetnl
 
helps to cxpiain tile result ot networ k operatinti li:
 

I. 	Foctsitg lJfactiritis. This involves: aI)a clear
 
definitiot (f objectives sO they Will hellp ill platinitig,
 
programming aid evaluation: h) it greater likelihood
 
of
oaclticvittg a clIar prol'ile of network activities. 
gaining legiilliiacy'''. 

2. 	 Inll''rtCtizattiont oal''tiritt'iithinetach intittlion. 
Network activities cannot involve a limited group of 
research workCs. til[]ilist he (f sigitifiCicC for-the 
itistitutiol Mid have the suppot (if its directors andi 
matlagers. Isolation withini the institutiotn of the 
groups iicorp)rutCL intto the netwvork would seem to 
make iational participation very vullcralile. 

3. 	hlistitttionalization (Ifhlim'izomitl(,mchalli.s.aillr 
policy,' niuhfintm, prograi i(i. aill((111 l'Iiil'.ies
 
cooM'dintaiot. Networks are usually difficult to
 
t1iIIIgC due to !he IllbCr oif
pOirtiCiIaItsitid tile 
diversity of interactiois. Ot1e condiliot necessary for 
it to ftnction is Icore of pCople to lCll with :OgistiC 
antid
support issues. to centralize ;Iid disseminate 
intormation aind to help in tlie coirdination beiweerll 
participants. This maniaigelcnt clpability may lic 
contribuled hy one oft'lie institutitns beloiging to
 
the network, as in the case of those built around an
 
intlnattilal center.
 

NETWORK ORGANIZATION 

Institutionalization of Networks 

It is understoid that nctworks are intcr-inslitutional 
arranigemenits structured around pet matnent, shared 



objectives. This desire for pcrmantcncc assumes a sell'-
sustaining przcess for consolklating linLs: 
- progressively more complex activilc.s,: 

actions that Imoilize Iin:ici'l. hiian aild material 
resources ill an casingly Cooldijatld, collahorative 
and shared fashion: 

- financial sunppoli fr t ilencv ork, pro\.idcd by its 
memblllers ill I)lOporIlioIIllClt\,lilrlol a hallMlo0lIlI'., 

tlii;IIIc\' floill 'xtrlll cCu'ltt'": 
- ',Wiliug Ill' ofJiclllllnt n,,oik coorditatil,'n and 

control hodic,. ,\s(i itincicasing legititniacy , itllii [tIe
dill'€tonl inlslitlilcs I+hlo,61lg to thie nlmork and ill 
tlhc eve..' of (lie otelici ancilis thant conisljtilc tic 

cIiJtuui!IICll cxtcilla1l to lit Ici. 


TheIll'c'tsol'k is niot - qitc i rimclltCllt. It olltion 
stliutd Ieclicle lstii N iiilll molih iilstitutitioinl and i1tcr-
insltjttiolal Ic\el,. It is it (tic s ,lnc tile a Illechallisill 

for tilt duClopnillcllt ot scicitilik nd t h logi'a] 

capahilial ald a liiliini ill dciclpIncll its hial
 
ci aliilit, ros.,. 


Nctwsvik dccloimcnt can Ic plannncd. This is a central 
,ssnc. lolh [or dlcsill at Illaiaiuci1icill. I(ciitltficalion of 

picsCill illt ltuljire iartici.patiion. tie coliltlribioll hcv 

anticipale Uiiiking diu:n [tli ictoik' lile cicc aiid 

cxpalliiim t iltcactiolls, al llmllcls that slipc [lic 

Ics\\soks ilisltiilioial Irately. In tisi. icspcc. 


IICWork:1 IalN' pen C hIncetiisllll. o is\s iit, 1ls\, 
lniite \,'tt h tie as iilaiilii,,sdi.'snrccs (loscd 
Illt'chiallisil. st't upio .icllicsc ,itCcilic rcsuht ill a limited 
period tf ittle. Ihlough s utluaitc lut tle dt',clopnlct if 
acricutuial rscCarch, lit ouilidc tthe lij)cctisC f this 
Iap e l 

. 

Organizatioial Variations in Nutworks 

'Ihere are sariolls organi/atiomnl s iriatiiiis ill t(te 
itssiVrLT uinivt,,'rC. .\tlhough tile struclille aihdptcd 

should etiill line sill tlie laturc aod aclivilics ol lite 
nct,\ork K (Iic wa hiis imivScrc hice, ii crcac(d has 
siolliciicus Illicall thil 0ircaJiIIatiumul liit.'ls liveC ."ll 
rcpiroduct d rt:uidlc,s of tie ililrt'uotic.rrticipanits 
miild ( lie illtitiInallal slralcn. 

i., 	 ( "C1,i ( lioft,The ;tIIcIaslcs st'tcIIl tobe i'sIolIIows: 

3) 	a Cenlral directingI!(d coOrIinhIting mechanism, wilh 
the participalion of Ihc iISliltiics inVOh'Ld and wilh 
an operating secretarial atioond which pri granis are 
structured and managed; 

4) 	 tic ahoseV ccianisiilcan also have kt.dlical 
Coordination pro\, ded hy tileic icnlhl instilttcs, but 
whose fuwlilms ale ,I ri'fy ne worL.--rchled. 

As Call li secll. lh\.c allc(lltllit.cs issulli a slillin the 
dcgree ofl piiicipant comiiitiuic. ilong sill thcir 
intervention ill (lite decision- making proccss. 

Il this respct. dIjflecilt centrial colc flnctions :111 be 
Jdcnidjified: 

a) to ilitiate and counume. h) to striucli'le ail dc task 
hcacr. c) tol firl\ idc prlticiniil. ,,is'i Iitcclunical stipport, 
dt lolllalie pl l lainl lsuoll cs.e) to tictic hb of tile 
Colillllic:Iaitlm s ickwoikL I) to cooidillalc actions. g) to 
slupcrisc actioln. 1h)to,cialuate actions. 

The mole cvils\ (litiilltctd these fulctiiiils arc amonw 
pi:rlticipariit. flit 1or ttccn(rlCzt;ii,'Cd ;iid FaliiciptiiVc 
tie nictiorks ,will lc. 'Ihis i niadditional criterion for 

n ilworkittiiollai/aioli. The tnlnic centralieid thcsc 
lllctiolls aC, (i cimore lasi.c (tic iiclr 

paltictiltioli and tie mole \iihicralilc tilt collalhoratlton 
;ichiicct~l. Tile ftilowiig ,ucliol clarilics this 
utsci..lioll. 

I'iitrll'lialiollit Natlitnaill hlifill l'.s. Matlanii idcifilies 
(t,oways ii \itici natiuml iistiltics cai develop 
rclatonshi ,sssiti intelinatimial celitcrs: I ) receptive 
rotc. and 2) collahomati.c iolt: sshich In:uv in turn give 
rise to (,,o ,ariatiols: al recipient. and l) itiCir'Al 

. 

'hcsc Illotdcs Call le extended to (li, iieiork 
rclatioishi'i:S estailiSlCid is (hoSC inStlIltiOIs ihat tio 
not occupy atcentral ioilitiii. lodc 2 Ii is tie lilust 
LimIaiidiii 'ilh regard to scientific and tcchnological 
ca;aliility. and gics risc to lcs,,, 'liciarcllical and nore 
huizoiontal rclationsiips. lihtc t iskt\lpical of adial 
nitiworks sith a stron ccnimll cic. \,, iatiional 
pOilg'ils assi ilcantiil,'c ciitllalimatse rolt itll( th 
cettrat core is hascd l local ciirdiiator,, so inetwirks 
will hecoie iore dt.'cciulualittd. 

I ) a stllig cnmmlrial irticuitimc corc it i,.t,,,,;aratial 
',iapc to tie iit\crictiois \\itiln (lit icsl,,.iL 

2) a celural Ctoldiiltiii macchalmsil. colni.,tilnc of 
rtircci,,ctativcs floi thie iiistitilic, invtsutt. ''J1h the 
suipport of all i tet ial ii, titnsitmi thrti '0ihhicl 
rtsoItrccs at1C Ci;anincclld and lctivity lcadcrshi F, is 
cxelcised: 

Tls,the art-'\ Irio s piossibule sittt:liti, liroug!
collillnaions of ti rotc asiiicd iN tthe iatioial 
ilstuitutes and [lie way tice cintral cort, sotgan.'cd. Sonmc 
o thcse po,,issilitics it iarticipatas' llcontrltiuioi, atld 
Capatciltics morc clo ,uly.Ii this st'ist. it iay tie 
a priptrit ptruhplilsc a diiiynariic h istptheis ith regard 
to the dcvcioptinlt of Ihc ictwork's structural pattcrn. 
hic ccntral corc will thus progrtssisely iecotm 
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increasingly more participative and less directive as its 
participants' sieittific andlechnltogical calpability 
grows and thcev take oiliamore active role within lie
network. 

NETWORKK VAiR1Il'IES AND 

I)EVEIOPNIENT 


NetworkiModels 

There are several analytical altrInativCs that Could be 
ide:tified for file construction of ielwork lodels. ialu 
has advaiauzes aid disatdvhantages. li tIis paper. 
networks ire classified according to the artictlaition 
be(te'nil their SbII'stliauuiuve spcIs (activities coer.dI aiid 
niube1]rs' Ctlltio1UtR101S), their oiur.iII'atioitaland 
nmani, eut+ent attirilntes.and their ,ros th stratcgics. Our 
choice is based on the potenital for guleratilg rch\ant 

propositiolls \s
iliu' d to theodesignt. characteristics 
and vi'bility oflCauch result ing Ite. 

Fol anal\rtical models canpillpscs,. bc dstil tuishied as 
f ',llt Itts.,, 

.Netoiks Iad tip beitl' ofltl;ufiottah N\St.luis With 
\eak scientific utlitltechntoticat capability. 
beloilie to relatie small]c01it. llitt es., bilsed oil 
tctis tics itioil\iltg litniled scientific requirettitlls ill ' 

ltelits of k i\letfic changwd.These it.iex orks 
e tern~i
require lie intlt,Ctitoti olsONIme titctlutIlistlt 

Ito s6ii1ltt:tC aillisup toti I lliIld becoitle their 

ctlliat cole. Thi, Ccutlill tenh' aill
,Cole is 
itnlelliallou:m]]
,clite or a mtlilati [atb)od. 

2. N witrks -tll"slillt tmittt s,l \ilh gr'eatterti .Vt.ttls 

Capatbilit,. ssIlich "'lcar o detmandinig
Intl tmore 

activ ili.s t ail ,'ictlreslli imobiized ate
s c 
cm'telrilted. o t ,llas fill its laitiipatintt ill 
colrtho .risand joint rescairch. They fias a higher 
degree tif iuatrt hetrtctencity st lhiattltet is a1 
gradedt and varied iransfcr pritcess. TI lienefits of 
part icilNtiOatire Itsii;illv il shitemd IiuatlV. stttt. 
;itliollil
y'sitcis funcitllulig is dvIIili, ICtcit isMtid 
plruvidintg ftallsel i0 fti less jC\ttiopd. In h' s 
Cases. lhtie cole tlyt\hive Ctlarctristicsceittlral 
simlinlirto Illeprsiotus itlod. bitt with gretelr 
Itarticiputiont h,fte ttititi svstl.,_s and fitriitiltlit 
iltechiaIlisitls h.-ing of greater sig ificanc . 

3. Networks coilsisting tof Itrl_,-devLti.d nttitual 
systems attd utits. l Imeactivities aitund swhicht the' 
ire structured amu'usually msore specific. ss'ith clearer 
dift'ereitiatiot- uetwe.u participatnts' eittrittuitins. 
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These three models are, if 'course,extrelmce 
siilulifiealions o t avery N ited anMidco]mplex reality. 

It shoutnld be stressed that each isimattenipt at aialysis. 
tle purpI)sOf which is to help inl the task io1 
Conccptitualizing this probhmn+ and clarifying the 
Cnrmous varietly ol situations. inlpirial research will 
eiable i(lilserify'or refule the set of liypotlicses that 
umay develop fritn tie models. 

Network Developtent Strategy 

The three illodecls identtified lepresent different stages ill 
tle c;apaibility of the purlicipating systems. This growth 
path in olves severl shilts: 
- froita radial rclationshiip 1tod Itoa ceitral, imeltvoik

ilticulatiug core to hlori/onlal interactions bCteeiI all 
participants: 

- frout the exc ge.llo reIulls of tilltOiOiitluis
 
experiences nd research to coorditnation, shared
 

plrogralurhing and joint i'lllllnlltaltttao: 
- fiM more dCCentriali],dSIIcItIIIS 10 the Lmir'atlioln 

of part icilative i lcthitisltl: 
- fro itcerltill lllt it\ ofcapabililiesll t.'C to
 

iicreasing developmhtennt of conulialivu, ;iti
alnagcs 
a collalorati\vused ill fashiot. 

It lhcgiosvlh patli is conceivcd in this wasL'. it tieork 
inte.raliott cllonstitutes i strategic wil of prouloting 
inl tottalitml sctittifiC aid tCeCIttougical capabilily. 
Filch1
litlisork shtild eIlltought ltfill ei-illstlits
 
i11etibCrs* dvc\eCltip!Itnt ailt1of its ;i.
leading to 
ptiogressiv-l' tcolc+.tipelxlevels of'cotlpletneiitation 
amli iltt tilliu illiottll S.ltt Of syslte., 

This CotTept of the griot.li pitt leads to anotther
 
important colchisioi: the sittl -itlftr
integiatitni ttuld
 
arise trmtt diftere It Slritt.gics. lhtlse tat Catlb
 
conceived iin would
terms tuf pi)Ieoi, as ftlluvs: 

I. Strategies aimed :tgrouping natitnal research 
svsttis sit llc,can joitlty idenit ifytheirlilprible 
areas, definc comtoi plimritie,. prlogramtl the~r 

ai'tivitiCs, Ldlulert;ikc cotlaborati\ actions with a
high degree tf itterd.peindc ., This strategy vtWuld 
seek rarPid natitimal systeils. th1.;inutegration if" 

etcour ing divisit iif tlahr trtill the thtitsel. It 
issumiles crtsirittrtlteintal cori .itiins of wsidely 
receptive pubmlic policies and istiluiltiis. Ill
 
particular. this stialltgv re utlires absence rtf
 
ctmpetiionI tetweent ttetss turk Itmembers ill
 
CuiiImult<dity rallrkets llmd
techiuuotugies. 

2. InIcremeaiiil strategies. stalrling troun priority 
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activities for all participants. which consist of partial 
cottllimnIts, require limited resources and have 
low rcquitmelcnts of pthlic and inslitutional policies. 

Choice of the stralgy is iheresult of a decision by 
net work minhers. IBui the itet rk is faced by 
sigilihCM coUlSlilsin. "liCeITe degIee of dee.\hlolnt of 
national system s. regionil aitd ecological p culiar-ities. 
and political and inlstitutional cotnditions, reduce the 
dcgrec ol fred m available for its dletinition. Network 
dCsigln shouhld IpreceCded hy car'ful idlitification MIl a 
stlict elIation of thlse faclors. 

Oi thttlther hand. teico\r k ill aionMlillt IIhe ;inal\CL 
by reltlrlt.e to teile ff(ther altitlls ateperieic 
iticlraoti o,policies. cs ties ((ldresotics heIts ceii 
COtMtiics. These attempts olll.rsullicicnlt \idetic i 
tie sense 11t ivolvlg act lainli 
 % iictibitiols-ciiils 
arntllnt of "*\ihftl thinking' ;Ili( not Imtcke.d hvxlirnh 

dcelp ci nitltic CItS. come t i; I si(IIi leI I)a Il 1(()p 
obstacles aisintg frint tile i an itnicists at takc. the 
ctileIlxity of (lie italtia plricess, and poor 
perceptioin OtIlie costs ilidt I fits iltl o.ed. 

The less developed and consolidated national systems 
are, tile 	 information, training,greater ire Ihir nec:, !'Or 

anod technical assistance, and tile
greater Ihlir iiicrest in 
joining networks 'ollowing aIalanced gross Ih strategy. 
In these cases, dllands or joint identiicalion of' 
priorities aid planning olactivities will he greater, and it 
will he motre diltictlt to sa sk the broader issues tackled 
hy the nelwork. I:lective nse Will depCId On the quali y 
Of these processes and the nallageen tllcapability 
chtihitd during itnpicnultatioti. 

()nIt
fille traiv systc is anid programs witrlleater 
accumtutlatedl capahility will tletd to he iiitercstcd ill 
coilahor;,i\e elf(itts aitled at resitlvii g sp iie 
pihiils. Ili this rcspeclt, we are faced with a paradox: 
the grater ealabilty of Itetwoirk Icinbers Icaililates 

ll joit planning. while joint planning makes use tf 
Iietwork participat iin less critical. 

Networks andl(| the IntIernatotal Agricul tuLralI 
Research Systelml's )evelopnent Strategy 

'I'llIogltith lthispiper, IteIs\orks ave hCCI plresetteCd 
as a d\ice for intelatitig tilenatinal sNysteti's

The tets\oi k, that adopt itCieittItilll siatgies. %ithiiericUtinlr research lltd
Isal llICatIS lt deve)illg lihe 
specii citnl rihittihis thalt e\padlprogticsei., help tio 

conisolidat tile 'hse
e"tablished lltechlillisll,. 

itecliatIlists, aire alsi iich.d s tite parliiciplils 


graduially incre.as their scie tific
iid htechnltotgi,.cal 
caHmhil itv, 

Tile hire.goint om hlc s.,s prlsented illclariti.s e liyp 

pre\ ious sections. RL ihsS oft lie and. Ciciultilic 

teciloligical capabilil ot svstcI s and tational 

ason11 ads 

gradualism. Nctorks forlie 

pr]iot1s. strateg Ic ;[(I acJrltlill 

the chnge oh rese.arch 
inl+pUls InttycIIiistlite (lie Irst stI,,epl lo\atsand owt 
illcrlaing itlgilIatio t I nit il S\"Icis. 

\tihlher st;ilc,.iic ;ltc.titi%e airises til thetnctsiioni 
betswen 'Ialitcld und h[pri\alizati,ipl h,:t'non-ls:iliii'ii' 

It.hlehalanced appliuces algue for hoillttgeicolliis 
grossIll of sCeilific aild tchological capabilityl il 
tle instiltiltes various m as of ;iclivitv. "lthcre t , 
itworks co\er a brii;id rmnii I ,ctiitics. sC 'king I 
ItIaiiti1 ttio iii,:iIiiol iii ile i stititC , resollircs. 

2. 	According telhin i-haliccd appruiches. 

participlionit it lhctktwik should he specific. 
cuoncentrating iistit liowil liiirts. ineasing 
particilar capabilities and. frotm there. achtieving
significati itt .inal impact. 

capabilities otinational ,vstyis. It slthIuld he ho fie ill 
mnind that is progress is lltade ill110ht those diIcittilS,
 
lt.e (lust necessarily he a redistribution oif
olhe type of 

aclivities currentlv carried otit Iv e._iietns ofhle systeln 
at the oveall I veI. 

under debate iThis is teilissue circi nlv tielhanding 
hack of fuittions by tile internatinal ctelrs tiothl 
natinal sysltems. It is to he supposed Ihal. as siotmte tf tle 
ntatioinl systctisf d,.'litpi till coutntries acquire grecater
capability for carryiltg Ot appli,.Cd rese.arch., t[ey Will b 
ahle o ndertake tai' 	 fallingof te cflirts c.irr,..-n\l 

under the ae gis of ineternatitnal centers With ile
 
increasing itptlrlanc of hiuutchunooy fIirteclhniliigi.al
 
ilniviliillls. atd witl ileOngoiig ptcess fI
i 

t io'kIows\vledge. this hindiitg hack \\iuld 
seein to require .i greater coieeittiraiiton by'ittertltliotnal 
ce ittrs ontstratetuic tearch,and peraiter articulation 
willihasic mesearch inli itmions. 

hlithis secenario, news nis. i rks can develip aitoitg te 
developitgcittlli.s thll hiave icculllltt]atdtti greatest 
scilntific ltd,lll1hntdogical CapahililY. proce".ssing more 
cimiuplex k nowIledge aid tmtking use ot nire horiztntal 

trganizatiiotal structures. wsitha clear divisiot of labor 
betwein problemit areas. 

The debate ltlime dsigi ofimintegratcd systemut of 
netwtrks within ad ]velopincttal paltern of its nmmhers' 
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scientific and techn ological capabilities should he 

enriched by the results of analyses of technological 


prospects, and of the legi I and economic development
of the technology g'eiiera t ion, triinsfer anid marketing 
process. 

CONCLUSIONS 

This paper has prescnited tenttat ive colitisions aiidandin 

certain IiN potheses regtrdiing the .ffCIVeiss and 

viability of various inter-iititutfiotal irrangettientIIS. 

These are all. ill turn. partial illfiisrations olcertain 

general propllositions,:
 

- There is a tteces;ir corrispondence itlC ne'i\orkee 
tljccti\C's, their icli\ iics. their ieiies"',scicntific 
aid technological cap;ililiiv. and thle orl-iti;itinal 
struItctuI res tlilei lfp. 

- Neitoruks tre based li the pssihilit\ of rc'icchittg 

colliirialic, atitellncnls based oil lie di\ isioti of
 
hlhor. cOIttiliirixe d%, llid ciitilcltatiioll
ltdViitL.s 
Tic\ ;i ilicillp, it ;iclhic ill *eigelttntional. 
regiotaf :ind iiteliatiollil intcertltiol ill arictilliial 
icsarch. The ittletrilio , , sratuiesld het'ti 
iicrential. [tllt at aciingig atihialncel tmid ;lilte( 
ptIgic" kise intceasc ill ,cietnlilic lld teclthnological 

Capiabililies. 


-()rguliliiiitl ;titllclcltits ,ltiild be adjiued Il 
the t\pc iclivti itid lthe cipibility of teilmork 
ilIciibheis. Tlhese arrilellicllts sliitld, ill turn \ill- :ias 
this capliility iros . 

lhese ctlltitixe colic]iisitill, dii iot. if oltiise, xlillt 
all he issues raised. It ias bccn tiicd that nte!works 
Cail ftc sisualisi/Cd iti,I c.l iistis for tileCaii! sCi,e'itific 
and tccinoltical capahilities. \s hich me i Iii 
dsceloped Ilrittili intcreased ct itpleCxil\ ifl their 
;ictixiics aiil lor ls ' iliCti.,iIiti, tf the ltll;ll 
s\,leilis iivotlved. C'\ii ift III, is tilt a nce('ssar tiCidititi 

for thii slhlisnltit. \as,,,tf1 iccIeIh;iIL this 
trolIt, i,, wclI assthe role pihtl there'in hY vtrittu, 
facor s reCliiie to the selliii it objectives. rrceIlc, 
aIvailability, ipailicillaill c.'lliiliilli-11i anditorganizaiolli 

irraigemcnis adiipie. should the subjcci Iurtherhte fll 
studies based ti ;ill nal'sis if [he eie''ricice ill simie 
typical ne twoirks. 

NO'ITES 

1. For ti review of the trgtiiiatioaiil literature, see 
lward Aldrich aitld IDavid A. \l'Iteftiei. 

"Orgailiiltittiti-sct, actitiio sets aitid networks: inai ig 
lie iMlosf of Sinilplicit", ill Patil C. Nystromn andi 
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4. 	 As iItlie;itCd in ;it IOliC sctiol of tihe pIpri. the 
inter-instiltitionial arritngett, t' knowr a1,'networks' 
are extroiordiallv ntittetltis ani(d diverse. Therefore, 

;iial tlhe tints thlie risk otf beIingattempts at irrieti 
objected tio. di to the preSeticC o1 special eases" or 
particulir nodes adopted inl spccific circumtistanices. 
Whit is pIscenlCd hce is intended l clatifx the 
pirol)leim aid drasw soilie geCtri c citisqiCencs tlil 
hic operationlil relevaice. 

5. 	 Iicef:clix iics iidicateil have ben uised Iv SPAAR fo 
dras up I iti- ork classiicatioii: 

- itformtatitii exlnitge neltoiks, whicft oriiizc 
and facilitate flh ch.'hiaige of ideas tlld 

nIeltoditligies ad the ciotmnmtuniiittof researclh 
results (actisif, hi): 

- Cotiisultatioi ietwiorks. islij'li peritdically g;athter 
together listitute nttemtibers fo share experiences ott 
intidependet reseatch. thus pitissiig to i greater 
degree of c'iordiiatition (acti\it\- a0: 

- collabiitaiv: atriculturil research netwtirks, with 
joint planning. iiplemtntihitio and illolituritign 

(activities 2b anud cl.
 

By fa Xiexanpc,, ('ARIS (Curreint Agricultural 
Research lilrmir',titti Syset) iotf the IAO, and 
RAIN (Raitifd Agriculttifl Inrniiiotn Network) 
cIn be placed ini[lie first iet w(irk Categtry . Networks 

iased (ill [lie testiig tif geilic iaterials are also 

inlided in this Categiry. 

'lhe Cutiltation nti works Imiak e greater de itanit ds on1 
their miiimbers. ('IN!MYiY''s ietwork oin proiduct ion 
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systems in Pastern and Southcrn Africa, and 
PCCM A in Central America, i're of this type. 

PANISA (PIastlure Network for I-astern and 
Southcrn Africa). SACCAR (Southern African 
(Cnlcr for Coordination in Agricultur;al Research), 
SAF(OiRAI) (Semi-Arid Food (Grains ResearCh aIIdLl 
)evelopment) land I'R1('())II'A in Latin America 

could he iiilhiicd ill the third catecgor'. 

The tvpiilogy prescted i', e out in lclatil in the 
report 1fa mccting held irom 13 to 15.i aiiuary 1980i. 
ill Belgiim. Scc Special I'ro+gr, 1l- ,./ia 
Alim'ric illl-Res, tlrh, luRpori of'lti'"lihni'al Iroul 
oil X1tiorkiti,. 

. See NIMargaitct Saile,,. ,gricdturalResearit I,itLatin 

,.1nieroil'; Twa: d a .Stral'gv' istitutional
 
Ievlpml 
 , 

Council. 1985. 


nt, minic gri lrh. Rescar li Adsisory 

7. 	 I). Winkcilrin, op.cil. 

S. 	'I ie requiremnells Ior succesfItl iictworking have 
benllill lie red. synIlie il d ulricict ' ('ill'r 
V eildc.See his paper (ollal'rhhative,1lgrictulttrl 
Rv'xvowrc'h Ne'tworks:.,\etivrk IA-ve,/lml,11 t
 

halrlonlristie'. ISNA R. minlcogr; ph. 


91niff, iespeel. File'leo ire,, cxpiains atpart icular 
i 1f1(ciclimlillng c;%% lle'se. ;liliic, and distributing 

isk, i,i incm mir k hi ,cs (ill Cxlpcri uces ill ITropical 
Alriea ..'uc hi .1,'lsh/ro-,'trl h Ne,'twok it.l'lllqilsc 

1rll/i'al.-Iti ,i:1 ..In ,1l . Iilpoa/h, paclr 

pnl i,,iitl it It ilt- Nii lIicritillal (oliilermce il
A'\ riCtllillI;l Ru,.CMLth S\"nlI_'ll', ' B lililiii. ScIACrlbt.'r 
1980. 

I0. Icidc,,s Cil , \';w eresdc',, %%,ik, ',co Iluckmictt and 
Smith. lOh.cil.: I)J. (;lreelll;litl: t.T. inlarnd\sll 
M. al eigghlio l. , I an'od)AatI"lieir 
ltl;/lurh11t' Ill Soil .ltltllamen'llt. Il' ilieigr; ph, 19)8. 
SIAA R. op.'it.. V crtlerdnd low\i 11 .it., FA ).t 

(Ilortlathi' I/I' Ilt c' Nei m'toorA.
illIitNear hit., 

13. See J. C. Madamba. Roh' and Statuiof i\'aiionl 
Riese/arch S' 'stens.jrwAgri(cltuftre, Forrtv alltt 
Fish'riesin the Asia-llif.ic Region anordlon 'l/h'y 
Alav Relat' isithhIternational/1svociatio ns, paper 
preselted at the mcling to constitute A PAAIRI, 
Thailand. October 1985. 

1-1.	The notion1 Of SlctivC lCeilcrship is, deN'volcd by 
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INTROI)UCION 

de clopel 1rcseach irstitttiurs arc. tie more likely they 

working in a coordinated way in the identification, 

To axoid going tootfar back in time, this paper refers to 
proccssih, ,,storage and diffusion of agricultural
inhoriatiol. 

dev.'lpments since the Agriculltural Research Institute 
(INIA ) was created ir 1904 as arr autonomous private 
corporation, related to tie goverrnrerrt through tie 
Minristry ot' \griculture aird mily firrauccd hy public 

Also ini1974. the Coordinating Center (INIA's Central 
L.ibrary) was appointcd as the liaison center for the 
worldwide ard regional systems A(iRIS/,\GRIlNTER. 

I'lrds. 

lhre Rtickelcllcr Fundtlatior ild rr rlliimrtart riole irn 
INIA\' orgtanization. The ir,tiitv hrrcittcd greatly 
tlour tileloundiriol's slericicc in citlaolorativ. anrd 
jointrscarch activtics. I fernce, INIA has had a raxllcr 

r.ge' Mid rir espriCrCC in tire corrrplex field tt 
nrt.'t.irkirg. 

INIA's ('errtal l.r ,imlrovcd the gathering of 
Ibitlioiaplhical citirrrol f dotcutrllrli b useiof a 
computerizel data-hase iniresporrse to irircrei.s 
ing nllllrhr'l retl,.ts t'0r i oltatIrn hlytile Ursers. This 
irrrptrvcrricrt was rnadc possible in 1,X;l,tlrarik, io a 
grant fruom tire Irrtm:ioral l)hcvipnflcut Research 
(' rrtre (IDRC)of(aradta to INIA to start tire Cerntro 

It isdifficult tnt ideri all tie concepttr l iiplicatiorr,
arid make a prc.is- Cls,ili itrr of tile different types ("I 

Nacional A( RINtfR - CI Il F. 

Trere"lr havebeen many accimiplishmlrs irr a short tinre: 
aircul[tiral rsc it"clrr.moill ks. I[owver. tire first 
relquirerricit IorrLmtwrkivig is t cit ever. participating 
inistituutioii 1rmustra e sirtlill to oflc. Also. he rore I 

- 1,41 I bibliographical cittiuts published since1960 
havehbeen recovered aind edited irt seen \ilrnies atsa 
'Chilean Agricultural liliiog aphy'. hlielast three 

M,, ti l II;Ii11111:[ om tlre'l.herel'its t 'lun 'sare already incoirpoi rated inrlie comptt erized 
data-hank (1111A).

NATIONAL, NETWORK EXIERIENCE 

- (ormpatihle methods within the network and with'I ieflliiru t Irec collablrativc arnd irntetrative eflolrts t her international systemnis have licetn adopted
within (hilenra rit compltily littie nrcts.irk (cspccially those of A(RIS/A(iRINT-Rh). 
deinritrn ditsctussl in thiss- irkship. Nevcrthcless, tiley 
aic art irdielrsahlesupolr to research in agricul- Retrospectivc searches arnd slctivre (jiStlrihutiori of
lture. althotuih ttir tcti\ics mav iheol a rather irformation (SI)I are being used. 
tl gl,t tilI nl llirc. 

The imp rtart characteristics 'fthe collaborative effort 
NATIONAL A(RICULTURAIL are: 
INFORMATION SYSTEM 

- It is a national network. 
Tinhis system has operated since 1974. The ntetrk 
cimpriscs a coordinating ceter, based itINIA, and - It has a national coordinating center and acts as i
several participating librar ies inrtire agricultural sector, liai.soncenter for international systems. 
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- It has had international donors for specitic projut. WHEAT VARIETY COOPERATIVE 

PERMANENTG RAI)UATE PRO(;RAM IN 
AGRICULTURAl, AND FORESTRY 
SCIENCES 

Several Agricuittrc lFatuhties I .in 'ihilealt frot lie 
Southern Zone of the Inter-Atoerjett iitittc I-or 
('ooperation Agticuillurc (I( 'A) have heu intercsted ill 
graduate training since tile carlY 1tl*s. 

The first grthttlie cour,se (gencltics and pililt ireding) 
,,is Itfcr.Ii t lie Agnt llim tlacl"lty i\of thte Universitv 

f( 'hile and INIA in 1907. ,,mtlls h tloied. 

Tlh,', I'Cti ilit.. \,,C . itstttt tit,tl iii i it tile lhliollail 
lesel ill ( )ctoheir 17 t0, ell ;I ti,+-vt';i r ()p-erational 
Anme lltctt Sitn,+td Iitsh,( 'liltall ni\crsitics. INIA 
;nd11( R "A. Ito esah+li,,h a lPt_'rllalltillt ( + il';l e_ P'loglra ll 

WP(;II. tle 'telcllltll \\ i, rtle'i\\ dt :tlothlr live 
\ MlNill 11)7(1. "11w h\tv-la s a sllp itir tt;tttcil tlt! 
execulieCommittee. a cot~tit1lil* o!unit mtd tile 
iCilI,.llli, lltCIttcI C \\ tere (letitHI . 

IThcool drl~lathng Sx-,tcln h elfctiv C. I1 ,I hi"hlk R 'A-fod i+, t l di il n l t + I 
Thei natio~nal participating institutions hi,, ito, lake mecr 
tile. lInmn l ,..'tcltand ftunding. A r-u-organli/itli of'[he 
highIcr,..ducation s\vstcnl il (Chilelootk place ill 1980(. lhus 

p r o+v i d et- i l l si s t u l l C O~ [ 1 1 1 1 1 1 9 7 o 1 l 97 9. 

chtgte limited tile financial tipptitl for lic cttordinating 
1unit mid lt ricnlatctl prfct.,Sinttt l spcciali.;Ittion 
t,'ctrhling to Imarket tth'lltllti. II \1. thtught til tile 

sysICtII studd Ctttiit',tc. I)tit all ttli\Crsities CreCtCtd 
gratli sttlc v prtth r l Till s gave l, ImoreI illit)rltltlct 
and Ctltillity [tt tite \%,htle sNstc:1 tihitl \%t initially 

, expeclt . tottl t1t67 Itoit9,10, 4I0" slttllt s stuuied Ittr 
Illitster,, (Ct'gccs. SintlL 1),(1. I I fatuItiC a dIltcolleges
fritlo 5 universities lime been ins ', cd in gri,(ltdatc
flrailllllg. 'The ,\slell lha. perl.istel, but tile Ctooltdlil ionl 
IS, 

I'hic importanot characteristics, of' this prograil arc: 

- Ilie systeil) cttslilttes a national -'etwork. 

It has an initial strolg inter-illsttiluliollal 


Coordinatit n. 

- (ltlp~lcllttryefft;rts ire ltde liy attl 


itpart ittirg instittitills. 
- The origillal todel is xCeCdc(, atidiagricultural 
gradualc Cdttlcation is instilutitilic'd hb)'all 
universities. 
• Present lack oflctrdination ,takes these acitivities 
less eflicient. 

TESTING TRIALS 

The estalishcd objicctives for the cooperative tcsing 
trials were: 

- to determine tileagronloic value of lew.v wioa! 
\ arieties under serV difTlent Ctth-gic aILI 
luallagellent Con dititls, prior to their acceptance by 
the National ('Certi'icatitt Iortgram: 

- to(dctllonstralc that tll,, type of c.t)oieraliv- t.stlhlg 
iltlltit is clf ic ijt and ciliap. and Cotuld lhe sed as a 

model for the ccrtilicailion ottother crops: 

- to stillitilat, a widCr collaot -atiotti alll lg plait
 
hrcderL , ill t.Sin 11,ettc rL'
g+l.. Ill ISn nti to illprove tile 
CTicinCeY0o tite lestIIreCCs Spent til rescarih. 

There were lotr +types atirticipatnts:
 
- tile Telchnical Seed I tIit tl th Scr,, icit) Agi ictla y
 

(Jiadcro (SAG) olli Nlini.,tr ttf e\grictlttue. which 
ItIs il, ItCt tOrdil rl Mid iIlilll t intIni: 

- INIA: 
l')ll Nerito experiment statio l tt;e~p e r~- ithre e pr i '+; i tc x il ml nt S t at io nls . 

Thui nme.tho~ds. locations (aiholut -15 siles), varieties 
included ill eiich site. see(] ctondidions and treanricrnt, 

lertiiiitlhin per site. oiservations to hc laken, 
e,i Ntillg lls. sa nlpling. ilnspections and tie waytlltli 


tit c,,tustt ar t( lie published 5v-rc all previously
 
tpltrvCd hy tile ctt perating cltilies.
 

All data had to li sent tt tile Technical Seed Untit Ibr 
processilg nllt(list riitll it lllloIg (ie Coopt.'lltot'S. 

The sy'.telll has been opciating cotlinuously since 1976. 
]nlie-in liltutionall prolcf.l .. ;ll*o~t c to inmprope~r Ilse 
oli.;-i'.<fthegene~rated inflormati l ot lopaIgandal~pr+1 and(. 

coenllercit purposts IV stonic t" tiect ttpcriors. 

The characteristics 0f this Ctoperatio arc thill: 
- It is complex national lletwork including stalct 


ilstiIltOllis. linivCrsitiCS tnd privat enterprise.
 
There is ic ntrol and coordin ting age icn *. 

- 'The prohlms tri'.e hy the use ofltiata ftr utinttted 
p rltses. 

- Some cooperiating cnlitieslis: the network to 
Iegililnatc their enterpirises. 
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INTERNATIONAL NETWORK 

EXPERIENCES 


INI A's network cxpetiences at the inictllatonal lcuve, 
both ICgiOll:l sidC, MC 110C i1LoICrots aildanld \W l( 

frtitIll. as intur-
All of these nlcVorks orighnaitcd 

institlutiolal atrcenlnllts. Some willbe briefly described, 
hut ollhcis v.illonly be referred to for pIurposes of 
coti l,'t. 


COOPI 'A IVE PRO(;ANI I"OR POTATO 
RESEARi (PROCIPA" 

vas cre:ated bs 

National Intttlte fotAgricutillral Technology of 

Argelntilna (IN,\). tile II"/ilian otltetrprise for 


I( )Cl I,,\ n agreemclent between tile 

t
Agricultural Rscarcl ( [I.",APA . INIA (Chile). tile 
,.\lbelrt Ho Cl.r("Iller for ,\Clicultlral Research of 
I EIUlIty (( 'IAAI).ad(lhe ( '1I' Pltiato(hltcrnatiolm:l 

Ceter) in .\tgut )S2. 


It',
b:sic ohjcctiYe \as,,: 

- It clIc I plcrnlltnlclt cto111lmiltloll ,\stclll let\,c, tl 

iltU'lctll illslit olis ft, tilege llelItioll andi excll Ilge 
of ptltato produclion {Solootl belttolIstIll) I .) 
kllX() ldge 8111 tel.hIllIl cis: 

- no to sllsiltlle I1- lilti lIl I ogi llsI ll tol 


colplecl.ent il(11 strclgthell thel. 


It h&lseveral olgai/atillal ileels: 
- Ixclti\c 'llllittec: Olne relresentative from 

each palrticipating 
institution. 

- Tcllllicll 'onmmittee: Onle represeintative foIm 
each lltiolal potltt 

pirEgrarn plus oc from 
('113. 

S(oordlittiill: 	 Coordinutr 11(1 AssistatlI 

('ordinlator. 

- lvalluatill Comlittee: (Criticalevaluation by 
gloup+l;
(f experls. 

-Coopc ativc 'rojccts: A Coopcrati':c prloject 

based oilproblems 
commnm to ill[ icitantpaln 

countries. Flach project is 
coor(lill;ted h' (lie1r 
llOre ilstitutiinls with 
recognized Ileadership ill 
the subject. At present. 
Argcttilmi coordinlates 
three proeccie
. Brazil 
three, Chile mo.and 
Argelina/Irazil one. 

-Ftuning: 	 CIP finances part of thu 
operational costs of each 
of the nite projects and 
the coopu lating countries 
supply the additional 
I'SOLIIctS neCdCtL.
 

'Iistet\'ork isisharteti and its iatlure is hascdpnt gral. 

ol1; rClati\'ly good dev\'cloil)leCnt of the l);lriCipilting
 
iistitutimOs' tcch1al1ogicail aid scientil'ie cap;bililiCs.
 

LATIN AMERICAN MAIZE PROGRAM
 

(iAMP)
 

This is itcooperative agleelclt hct\Cel tile
 
Agricultural RCsCllclh ScrvicC (ARS) o!'tite U.S.
 
)epartmnt of AgIicoltucr, (Chile(INIA) and li olher 
countries inttcrcstcd it prescriing and dev:-Ipiitg laize 
gCllCic teSOtlt'CCS wasfor tile bechit olall mankind. It 
signed in I980. 

The prOgl hilClIltlS a VstyelnltiC ealtltiOl of tile 

glt ticdiversity oIf mlai/e ill older to s.lect better 

gellotypes lldlilake tiltlt easily availble bor tile coirtl 
breeders of tile \world. It alsoicollsiLIS tile rIC1lleIltilIn 

It0i\ Ivleli,,t' L crillplaslll ill cillh cu ntrty. 

()rgalli/atioiwllv. it has a l'ropram l)ircc!ot. an 
Intcllnation.al (oo-dillator. and prilcipal Rcscarchcs 
(NatiOllal Ctoordilators) 

This nIet\or!, ia.,I diltferert oirgiiza+atioln frot that of 
'!ROCItPA. It is an international network wyith a 

c1o(dinating level. ARS specilically allocates 
comlllpleelnlltary resollIces to each participating country, 

and there is allallnuill joilit evaluation meeting. 

INTERNATIONAL AGIRICUL'URAI. 
RESEIARCII CENTEIRS NETWORKS 

ChIlilc palticipates ill se\,vel oftlese colll~ltobrli\c 
efforts. Tley nlyslv deal vith gerlnplasill exchang alitd 
testing. 

INIA is the .'hilcan colllterpart ilislitutilmlt for several 
nurseries and yitld I ills of: 
CIMMYT Wheat, triticalc, naizC,barley 
CI AT Beans
 

IRRI 'IAT Rice
 
CI MMYT/ICAIRI)A Barley
 
CIP Potatoes
 
ICRISAT Chickpeas and lentils
 
ICARDA Lentils, barley
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Most of these networks probably doIt 01 flfill the 
conceptual definitjot(a nletwork, because these 
nurseries arid Irials are defined at the (enter level. with 
very little, if any, interaction with the participant
 
institutions. 


F'AO'S TECHNICAL ('()OI'll'RATION 

NETWORKS
 

INIA piarticiprtc intwit t lie technic lccoopcraliti 
net%,w Nkiorinicd and partially,up, rirted by FA\ 
Regional ( )I'cic ILtin .\merica arid file(arihbean. 

T'cr/ Cnol( " ,ivan .\'etwork in Fouol (riop 

I' ridrriI. lis stntctl s a t
Cooperative Network oin 

Irdiil. I ,cJillCs ;rTdiictitiii ill I982. The tliirial and 
,tit,-iceioial coroidrtoitrr, dccidcd to include tther cops

ill IQS7. Cl i tie tv.,tssrk tir ;r(roopcritie Neti\oik 
un lihrlI ('10p1)'ilriti ,. 

I)itl lt, li i illI s.iLn1ii ri9S rrIV Mi tl N rc th les re"sCllch 
mIt triidUCti % ")I 1rtrii,,wi iillrMA'il. :rod M iripicil 
riot',
,irl tlrCi, In(ll1b. )lher topics include toititllI. 

cis,,i: Y:1rri
, 	n1d 


l1C liMrm n.iLhldk,,Miie t;lh1 3(1l1irtieiptitg 
tri'iti icsI lireIre ftu stIr-reeirntll coiutolini' iniltl 
;il A( ) unititiul ithlite isrriir,ihilitv for the vhtie 
r1trirn, 

IC(i/lmal ( +uuu/Iuturlrr \eulrl/. /br /, h/u1tii 
/1r/ruri/,irr'I'( (;1rtnr lre I itn.\n-u Jiii .\ssmiritiiii 

tor l'rst-I hirsest +lcliiir, lohf hi ,:iir \('RAN)( l .l 
\%As ,i\Cry ,tleci\ t it1 clCis it thIlt' iiii.,i/niin of tl
 
Nati n;l .,\,,cialtiins illtAritn~n ("hliu (+hi, 

I ltiilrliaN . M exico iltl it, nett\ ilk ont1rtgtu;iy a, I'r st-

I frs The niew.oruk includcs auboiut 21 corntries and
 
i ,rl:kcstlllin, ssrr hsrips ,iiirl 'adconsultaittins. 


l turimil ( 'tiirliintilrul Ias b'cnl aissigned to tle 

Niatiinrl (trntcr for Stur;irge 

rr:1inini
(('I NTI1FINAR) iii Brril. An FA() regionil 
officer is idsi i esiinsiilc Irtilelit(\ r'k. 

COOPERATIVE IRO(;RAM FOR 
AGRICULTURA, RE'SEARCIi IN TIHE 
SOUTHERN CONE, PiROCISUR 

T'echnicail xch;arr runt Ctooperatin ill agricultural 
researcl ining lhc r commiuh rricrntries rl Latin America 
slrted as an ilnlrvinal rictivity miy years ag(o. There is 
ntr riidoubt thnt tie I1IC'A/(Corm ur/13Ir) (totpcrlive 
Program operaitcd quite sirccsstily frit) t tit I 1)83. 

MId ti, i',ws the logkaCol Crseqir icC of prCvi%ins
 
hilateral and mtlti-laleratl exchanges between
 
Countres.
 

IPROUISUR, a lic-.*car pirgi in.is ti. ,econt. 
consolidation stage of the I1(,.'ono Sur/lIl I) program
and has been inopermtioli since \ugust l98-4. 

l'hii.No s;is ;ir,ecdut plotntmt,.t coert\t-stac proglramtl 
At'intii;l. ltl/il. (hilt.Pillapu:l. 11dt rlpertlay 
Iloli,,ia. 

The piograint is Iiriiicerl hW I l I), I (A intdthe 
participaiting countries. II('A is. in atddilt. tle
 
administrilliig agency 
 idiuscs it, central structure ill 
('i ta Rica and the Iocal oflirc ill LClh ciutitry. 

INIA..is a iitiinriil institutiIul. I)rihttri lull' ideintified 
i\ itlh and Iimhily conmritted to tihe priolirnil lire 
ribjvctivC.s ilC %\cll-rlcfiir nl lc()I lind rlr linterecst tiull 
the cttllries. I lie instittijo al itlt.illt,his enllvrvi 

ellectivc. There is a I)irecnj,. (Cotmmission lioi the 
prograi, forniied hy tie ,riirctnlulal ,esearcthdirectotr 
of the six patitiatl citintries. It has had ;iprirprirtc 
cxtiitnil liuirrcirl suport. indli, w.sirke.d ill 
ciillitrtittitr with ("INNITand ('AT. 

l()CISlR is the mst ciimiplex rgimnil netvuork ill 
%%.ticl (hilh., ,cr prrI tieil)tCIl.The program has hal 
the abiitv tr hilld ,rlirt sructurl trtcclrisnils ii spite of 
tile difelir-ItI's illtlit sieritlit"rind hllltcc IrnIlIiiC 

Capicities t tile
pirticipllting naitiontl systcms antl the 
runy priorlcts irnrlcd. 

Ilie ictivilics hiiest.'nllvie 'o iccomllish tie stited 
obhjcctivcs ille: 

a) 	 icciprocal couri)eratiot, tlrougl suh-program
 
Ctirrditlirititi aninitill coorditatioinn 
 ind technicirl 
lletinlgs sein'nars and pIrofcssiinril exchalnges 
(c(lnsullallcv, obsenva;itiomn arld parliciprtiin ill
 
congresses rnd t1lh1(2CVCFI';); 

h) 	 international cinsIlmirc ,artisitt,.'s direclly 
crntrricted by itie hunigrim ofirrt ug lieIR(frrii 

C) 	trainirngnilotlter in stiturtiii s. sh itCou'irses. ill 
scrvice trainingitaid grItlLaiite sehi;rMshils ).
 

The uhitiate rbjcclive rtlthe progrmlri is to estahlish a 
prrlnlit.llit Corrdinatioun and suippoirt systern for 
rcciprocal conperaintont i cxclnrnge oflknowledge ahbout 
agriciltirral research through joint and cioorperative 
activities alliong ihe participating countries. 
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This paper has not intention of making a detailed 
evaluition of PROCIS U RI.Secral have already hVeen 

done and more precise studies and analyses are 


)Wvcr. a feSw 

p)ointe'd 0ot. h ;'d 

expected. Ih , acco,.mtplishienits ulist he 

ill those on training: 

- (iertijplasrrn e'xhailge has heeri very successful arnd has 
led to thle sttcil hei. and creationi of sv,-rail 
nurseries Svitlh the outstanding material of each 
countrv. s lhusi: 

I.A(OS 	 Advanced Wheat Line 
Nursery of thte Southern 

Cone; 

IIR(COS Wlhe;t Variety Yield
 

Trial of the Southetrn 
Colic: 


IIA R Latin \nieriC llWhailt 
Rust NtUr sr ; 

RIIVCOSUR Folage l"aluition 

NetwOlk ot IhI 
Southern ('ot_. which 
has rccill)y beei 
iIIl)hciIICil'd. 

Iliesc acti\ may' he cotsidered a:,ilics iictluurks, 'per 

s.'. 


I)EVEI, )PNI E'NT S'I'A(GIF 01F TII E' 

NETW()RKS 


INl,,',,esxlu ii ce iiri cacs 	 Ihatii ctiiork 
le\clopliuent it ispossihle to intdcifit' diftcrent stages. 
iceortlitie to the acliviies lItin,,carried oit. 

eilli
0) (;, l.1l1our CX)C riencc, thcle is uisually a 
ploilit'l \itliolilil;llis uot a pa ricipant. 

bI 	 ..uioiuonci' and lnruiol . lis i'ihe inic \chenI 

tlhe ptii pairlicipanlts ('t tetheran ask 
tlustiiis it each lther. like: 

Whilt l hie\ dt? 

I low scll do thiey do i'? 

What cin lie obtained? 

What (allsittofcr'? 


IIis stlge of ituithimal tialls'fer of itforiitioi and 
imatcrial. pr rto all organiiiationial stage. 

an/iil 0] i'oOi andcj 	 Joaith uaai\l'iS i /pmmoti'olmatic 
111(' md git/tauh 'Ilies irei/gtl ia pt'('I.%. act i\ities 

pricticilly inclcndnll t nrllcit
lhr cntvir 

d) 	0'ouirli'tif'illt'n'o'S! - I SI J P 
(ullporaii''Re'.'rih - PROCIPA 
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Netvorks may start at any of tlise stages, hut some of 
themi ay have heen gone through voluntarily or 
it,oluntarily during previous acliv itics. 

\\]ltell PROCI('A Stilted. CIP hadILh[ady gotC through 
the early stages. (l the ither hand P'ROCISIJR has 
hectt simIIIllai .,oltsly going trough all of theii, but very 
little., if any, collaboriive rcse ch is heing carried out. 

DETERMINING CONI)ITIONS FOR
 
NETWORK EFFICIENCY
 

A number of actors scen to affcct nctwtrk efficiency. 
Ilhese inclde: 

I. 	IHoilogeneity of tle scictitfic and technological 
capacity Of iartiplant pltgrinlls. Owing to the large 
number tfparticipants in stone FAO networks, I 
conton lan'"iwe to speak ihoLut the Sint probienm 
is missing. 

2. (lear objectives. II cooperativelc:iting trial
 
nretworks, 
what will (he results li,."usd for - prestige, 
efficiency. adcrtising or lther purposes? 

3, Clear goals. I low niali, varicties will come o11tfor
 
certificatiiin from ;acooperativc testiing trial? 

.1.)eclared intierest oft I lere is usuallyIhe pir(icpaits. * 

I1hillatCe twhat wScCall tletr iilt 
what wc tll
 
olblaill,
 

l 

5. 	Use of li research rc'sulls only ltor th spcchtic 
uLiol)OsCs Of tleIIIcltoK. 

0. 	 An institutiontal cotllitillet to provide adequalc 
resources to ichiiee the network ol)jccivcs. Thcre 
arc IrceC kinds: 
Financial - extelnal funding, for cteirlinat iotnand
 

execiition (.fadditional activities: 

iterntal fuiiding, for execuioi of iorial 
program activitics: 

I lunian - training: 
Physical - facilities aind equipmiettet necessary for 

network activSities. 

7. Strotg direction, Tiirough regular imeetings witlh 
high-level iliiioiil directors and progrin 
conrditnatrS. 

8. 	 P"erittancn training progra-;,. This is related to the 
scientific and technological capacity of national 
sysntlts. 



9. Easy .ransfer ofinformation, ideas, germplasm. 

QUESTIONS 

From our experience two unanswered questions arise: 

- Why is it easier to implement international than 
national technical cooperation networks? 

- Why are there certain products with practically 110 
networking? For example. Irticultural crops 
(orchards and vegeables), animial production. 

FUTURE OF NETWORKS 

It is difficult for the ultimate bcne,'iari-.s - farmers - to 
perceive tle many advalttagcs of ihse mechanisms for 
the improvement of the efficiency of agricultural 
research, eveni if t ie' arC a! reatyiusing tcclinohlogy 
generated thnrough networking. liefiiaric.i cannot 
dil'fercntiatc these tcclinohgies from those generated by 
lie national systems. This suggests that we should not 
expect t0 inuCliCsupport from farmers. 

To ensure the persistency of networks, it is necessary to 
Contilinunously keep all evels of iloli..ymakers well
 
informed, in spite of the often short lime they spend in
 
Ihir jobs at the highe r level. The Chilean experience 
shows that it really pays to continuously inform and 

make policy nakcrs aware that they are also important
participants. INIA usually does it at the following levels: 

The Board of Directors (INIA); the AgriculItural 
Planning Offict (OI)I'FPA): the National Planning 
Office (OI)IPTAN): and tle Minisry of Agricu ltuire. 

I Iowe,,'r.Consolidation of, these networks can only be 
achievei hy 1lt funding of the participant institutions 
by' their CeOIIics. h'e present state of economies of 
tile
dcvLilolping coitMries suggests thiat this plssilhlilityis 
rather difficult and rcnmte: thcrefore, international 
support for international networks is essential. 
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MANAGEMENT INFORMATION SYSTEMS
 
AND THEIR USES
 

yrw'; Mook 
Senior Research Officer 

INTRODUCTION AND DEFINITIONS 

My presentation ihis morning will perhaps be a bit 
different from some of those with which you've been 
confroited in the firsi two days of this workshop. My 
emphasis will be less on the theoretical backeround to 
management practices. and more on PRACI'IA I. 
approaches to briiging ahoutl managerial change. Much 
of what I'll bc talking about is based on work ISNA R has 
been doing in Indonesia . 

Siyingjust a few wordsl abot 
"Naiiageiient Iluformation System". These three words 

let 	lie begin h v the IphralsC 

oltCl sound a bit scary. I think, mainly because the 
phrase "NIIS" has conic to be associated with hi-tech 
approaches to iniaageiiient aid, specifically, with 
computers. Bll nC of ls should be put off. One of the 
principal messages I hope to leave with \,oi this mornilng 
is thai wc have to separle tihe idea of an M IS from the 
tools by weich ai M IS is iipleiented. Fvcry one of the 
or-anizations represented in this room has s(lnc kind of 
a Management Inforiiiation Svstcii Arcady. It may be 
papcr-.nd-Pcncil based aid/or. Ill in l cases, it ilay he 
be based largely on word-of-outi. But it is an %IIS. 
Information does exist. it thocs llloVe (ill least a bit). it is 
managed (more or less), aiid it is used (to sonic extent). 

As a result, wc slould try this morning to think. not 
about the Cstilblisniiit of an NIIS ill your organization 
or mine. but rather about the evolution and 
imprvement of tle NMISs we alreadv have. 

To make this point clear- and so tlat wc all havc a shared 
understanding f what we're talk in g about let's begin-
with a simple dcfinition of an NIIS. I'd say thia the usual 
MIS inicludes four main types if information and has 
four main proeduira compoi ents. I'll go through these 
two lists quickly, since I don't want to spenld too im;ch 

time at the beginning on what I fear may seem like 

ISNAR 

somewhat abstract definitions. Perhaps we'll come back 
to them later. 

TYPES OF INFORMATION INCLUDED 
IN AN MIS 

(I) 	 On prograll content. In agricultural rescanch, what 
projects ire actually being carried out? What are 
thI:ir objectives, where are they taking place, when 
did they begin. when will they end, and what arc 
thcii expected outputs? 

(2) 	On personnel. Who ison the payroll? What are their 
educational and career backgrounds. where are 
they, and, lost important, what projects arc they 
working on? 

(3) 	 On finance. I low in uch arc different programs and 
projects actually costing'? (As we'll discuss later, one 
of the big challenges to an MIS - and to one of its 
spinofl's, a Program Budgeting System - is to allocate 
the approximately 65?, of budget which most 

research organizations spend on personnel to 
particular research projects.) 

(4) On facilities What buildings Mnd Cquipment do 
research organizations have available for carrying 
out their research programs? 

PROCEI)URAL COMPONENTS 

(I) 	 Information collection. What information exists on 
the flour subjects mentioned above (i.e., program, 
personnel, finaice, and tlacilities)? 

(2) 	 Information imn)Vnintll. Where is this inforniation? 
Is it only at the statioms or iastilutes - or only at the 
national headquarters, or hoth? 
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(3) Inforniation nmagemnent I low is this infornalioll 
handled? Who is responsible fti inforllatioll 
collection Mid novemlient'? Are we talkilng rIboul I 
largely paper-amid-pClCil oper;tion, or are 
licrocomlpeLlrs being usd,. or (iI sse nave I 

conbination of lttll? 

(4) infllorniation use. ()bviously the Mluost important of 
tie fIour components. the rcrtsorr-tirl--bein of illyg
NIS. Who uses \%liatvei irlmljation exists and for 
what purposes. 

The obiois ans\\C! to this lJst qiestiorr should be 
plailnin. Ililliill'. rind evallitirri - of Jlogrlll. 
perstillrici, firrancc. and facilities. 

BACKGR()UNI) TO ISNAR VORK IN 

INDONESIA 


lie NA RS %kith \ Ich ISNAR ms berr \irkihg imost 
chisel\ on NiIS issues is thrat ill Indonesia. I lyself haselllime 
kcerl. ;[itl continue tt !e. Ihea\'ilv inlld ill this 
cttpcirat is pi-ogral. AS a result. ilv off the 

gcnlcr;liatitirs 
 I swill make this llrornillC will 

Uilnhirultedly,\ be inlluencCdli
 r sirat ISNAR ind AARI) 
(tile Iltlolcsirl .\gnllc fir; A..\rictiltural Res.C!ircl ;nL

1)eelihplicrilt )ha i e.llr din
en e thelr 

ist ;I C\ \\Olr's 1tlralekgrririrr I t Ie ,\s atsia... 
least stmle of) \-ofi iii this lior will kii\\. AARI) rind 

+ISN.\R are erlterirg hicir cs \ ll tlrver ti c)oner.tiirri.

hIntlnesia ws ic\tinill u, 
 o1 the lirst thrc N,\ RS with 

\Iliclh ISNAR began to \\orrk. \'l baick ill 't9 I. sC did 
rite oil'itr first crntrnr\ ICie:w\s il Irltoesii, rnd. since 


Ilrit tinle, we hr\ cirtririhbtld ti [ell otlher progriirr/ 

in ttitite is it,\\S. 
 AS viru cartil iragirrc. tlhcrel'rnre. tire 

stcik tif ISN.\R inl ISNAR-iclaicd pltns, 

recome nlidation,. pripiiS,,. aid piblicaiot toi 

Indonriesiai is riiridnahlrc 


lhC Iitest t;ig' in our1-coleratiorni itih AA RI) beg in 
last \car, When \\C coInclldd in ;InIetieInt to nisiSt ill 
vhlit trity p1te\reopilC iOihi eN'illirig s,cCnrd-.!Cnrieriit n 
inslit itinil dCvCIl pirICiIt prI)Wcrth S. clh wiork is fi 

hal folihiw-On tri tire ,YStCln iilI prrltrilll/initltile 
re\icws whih I linivt jtll inrlitiitr.et A. imajtrr tierie itt 
all iese rvc\iews iri,; Cer trle iriptirlairce oif 
itnagii&cilirt issues. 

\V iart "'secidl-ei-irclitiII inistitutitiiloideieeopmntil"
r.,blenis? I ihink that this phrase is al ist certauirl, 
rch varit lt irstotilehe NA ,S represented iii this rourn. 
Nlt tioo lung ngtr, moust NAIRS in AsiaA fricra, inrd Lrainr 
Amnericri had r.i cutc shuriagc of rini andni Imateriail (i.e., 

a "first-grencration insliftitonil dCevelopnent'"problCm). 
hIlt ovCr the Pst i0-1 5-20 rears, Ilcsc N/ RS Itve+. made 
considerabhi. investents inIboth p trysicrI an1ldhl1maln 
lesourccs (e.g. buildiirgs/C 1 1iii [it rind Ph.I)./M.Sc.). 
Now Iiuch such is e!,iment is in place. bil dings are 
finklhcd aid iinces ha:ive retinvied, :Uld the challengo 

lesourceno\, is t) itillu lthc" ito an lficiIult anid 
efflcl e research piruloill. 

Ill IridirursiI, bhemost pressing irlaciegll t issUe liir 
A RI ) is thal tie toIs available tio sell iotll'icials for 
versirlIt itl Such t lIargie uirc:1i,+,,iii il" little Changed 

hrmltrt\ht)ilt\ crc t.eCn e ,S, (,AM:l'thie 

lrgalliati Oll is lirg, lar'r tl i I' , rep'eSCnted ill this 
rn00il1 except tile Idiui one. Apprrrxiniatclv I 0.11)(H) total 
emlioiryces. of \ llich apprxiliately 2.01)0 are graduatesard 40(0 arc lh.l).s. Sleritl rot iu Jirc than 25 nrajir 
ctiters/irstitutcs, noe than 10 statiOnS and sub-

Statioins. rser i euntry 501) kiloneters long.) Most
 
irforirration omiprojects, persnnel, 
 inicc, anid
 

cilitiCs ,ire iipdrrtCti irregulyiI*. Those dlaa which dir
 
arive ilt tie AARII secretariat in Jikarta are oftenl ii
 
I'IIS \\liclh rllklise by SClitr irirllrIuICrS difficult.
 

Aggregation 
 iol'nr tir n IrtriI rll diffeur Centers rind
 
stition, is tiirc-sul.irnnling.
 

Ii slort. tie irltirnalitioi n..cssarl forcitlie: (ie cettrl 
s'eretniri;i ofi tre cetlIsnirstititcs ti ailloite resources 
ratioially or ito iiroitir aind evalrilc pruigress is vcry 

wcak. 

SAMPIE OUTI U'JT IROM 'IlE AARI) MIS 

1'e distributcd ti You 11i ,lor. jng sevrril types (1' 
piodttcl from tIhe cirly dis of tile AARI) MIS. L_.et's 
look quickly il e ich illthcl , to givc yoiu i tirvor of ,ihat 
ote i iht expect from iii MIS. If yu'd like tlo collnic 
back tr any of ttei il tile tiscussiron pciod. we can doi 
sO. (Th. filh\iIg lxhiiits nrcil l Collcte d ill life end of 
ilis pep.l).
 

(Ii I lerc %eIive iwl page f'rii 
 ii list t,"all research 
prirjects ill tlie ies_ irh institute,' li nllier inl tire 
left hliird Ctrinin identifies the ilstirotl . tie prorject 
itself, tire rescarch prtigrlinl rf \which tire project is,ii 
part. aid the Iiscal \ea. 

You can see. ror exaipIe. tihat tire reseaireh iroigram 
on I)rid rice is comrliposed tif six discrect reserarch 

projects. 

(2) I lcrc we see what tie tostiolerach of these six 
prujccls is riL tlre total fur thie etitire hybrid rice 
prorl-inl -. We can di scuss later. if' ytiu wish, how 
tlest: cost figuircs arc arrivednt. I SI IOULD 
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1MPI IASIZI TI IAT I IE Y A RE 'I'/'TI IF higgest prograr attie institute is in rice
(IOVFRNMIF NIT I)IU I)U I"l( iiiRIS: Iuel.hellization and post-iu r%est tecchnoloy, aidINSTUAD.II IFY ARE A('I'1 IAI. 1.SF that 13% ofinstituc reources goes loilegulnics,
FIGURIS nlaize, anid wheat. 

(3) 	I lere ste scc thoirse cost figurcs broken thn into
 
viiouscalcoiics of use; e.g.. pcrsoi 
 el,nmaterials. (12) And finall,oiie imore level dont n,for progranrequip inl, .el,trat and iverlrcad. Imanagemniit . ie exalepl herc is fromr liferice 

Ircciling prograin. Filir projects ou t .414 consuli(4) Not\ we shilt to pertsMrillV. I lere %\C e \shat 'ic more than 50% of resources availale to the 
person is doii I 1ro\much is lie 

Spendingill resecirclr. how irlli o til 


. of Iis tolal tinle proigram. 
atlliitration.
 

and thook liitleh oi Irairinn., W'hin rcscirclh, whicl
 

particular plojecr'. is lie \\orking oin?
 

Arid finally, lel's look ait
ipersonneI is.;:o's. Exhibit 4(5)I lerc \tcut :l aircsc'p,CluMiMiCl dtiIHoliCr\\a\'. 	 ahove, w hich shows vhat each person isdoing, isclearlyto look althe prolect first. \\'hoi i irk inloilit otd and excellent tool for managers responsible for staff\5hal pcrssccutlgc of Iris ,'l lihie 'penitg''r is 11li, evaluation. And Fxhibitis 5 id 8give lianagcrs a insaliS 
of monitoring quickly all scicntists working on particular(i) 	 I Jere we look atle tIl con of ic,culI \\ik oila research probleins.
 

parliciil;rr ill tlis
C01nrinlodil\. cisc leguuine,. 
GIEFTTING STAITEI)ON AN MIS(7) 	1lcre \NClook IWdisciplinC. illthis c;IsCCioMIliCS.
 

Now how did AAI ) anid ISN.\R gii about getting
(8)Ain, firirils, litc \\clook it resources ulsiitCd to ;a stirred ultlre devclopunent and irrpro'crnent of tIne 
particular probllcin inlthis cic hro\\ I plantlhopper. AARI) MIS? The first siep. i early decision, was that 

\\C should do air ilicisis ialsisis of inif'oriaonrJSiES OF TIllS OUTIUT i\aailable forl'planliin., monitoring, aid evaluation al 
one institeu. We had oilijetives ill doing such airrce 


i Ircset.'ItrC 

iiormition? ( )bviiislv tile 


Ninw \ial does (OrrCall) Irairgtr dtso tInsuch 	 ctase Stud': 
plit'of frontiii MIS coies
 

in the use, arid rlot inIre irc
Inlhodolog.. (I) 	 To find out what infornationi the secretarial in 
Jakart, had available on program, finance, andLci's look atpoli'r' ron first. hlierext ior exlirlits personnel at the institute chosen. 

Contain inforrlrirrl sihich slirihld le of use to tilir 
dilfrcent levels of i'rscneli policy imiaker ard lilauagel. (2) To find out what inflriation tIre institute iisclf hadl 

available.SJ) For tip policv ru;ikcrs. "'lieIcsclch inslitutc frini
 
'hich theseIidata cri filae iltiOlil IraritlC
h (3)To analyzc how such informnation ws'as organized.for irri galcd rice. ,\idtc. is so can se fron file and trot it IoVed (Ordid 1ot nurseN Ib'sCt'eIl the

figiircs pr'scled here. its hIudgen is small institute aiLd tile secretariat.
 
comipared to the placc of iice il tlre iational
 
econony,a lhirge percentage of,its \ork is [lot As secretariat staff. institute staf', ari ISNAR staffdirectl' rilatic :rr rice. it does iost of its swork in worked tgctlhCr nI Iris case stuMd', WC illquicklyone ge0igraphic urea. it pa)s riitestlallcntioi Itoa becalil aware that there were nltple lists of projects
Iajor pcst prohilcir, and its sta lfstructure is Supposedly being carried oint,tlit personnel lists wcrcChanging rapidly. g e ul-of-datc, ald thart there sterc minil 

fiialicial iloilitoriig pricedurcs. A considerable(1(0) For A\ARI) rianacici r . I lerc we see thal alount of irnforiation was Inissing, and nuch of whalbreedingand rlllnr t illiostnt 	 antention althis did Cxist s;is oufqUCstiililic vallill' aid rliatr ilit'. 
institute, and that prt irlrrgv arid ecounonlics cl" 
aliosiit
none. As a result ltfthis case stuldy, AARI) and ISNAR staff 

worked together to slcscl Iiprocedures for collectingII ) For instilute iianarcin. lIere we see tihatthe
er t 	 the kinds of irforialio evcryonic agred "aitsncded, 
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for moving it from institutes to the secretariat (and, in educational background. carcer, civil service
 
sonic cases, the other way). for managing it (mostly using staitus, eCe. listtcad, we pared such a "wish list"
 
Inicrocomputers), and - most imiportanlt - [or using it. down io22 ariables which mst oficials
 

seeiiicd to agrte ws'ere iiiis! usef11I for IIaniipower
 
LESSONS LEARNEI) and training,pi[nning.
 

What have we learned? Iiiother wsords, lots o'things imight he
 
interest ing to know. but svehave had to ask hard
 

I believe ilt thl IC-,sois hard questions abolu datii,
fall into two broad categories: our ability to collect 

conNideralions regarding tiledcsign of1allM IS,alid to nmove it. to Ilailage it. and - again , liiost
 
awareness of liiilligclnelnt Constrainits to ilie illporltalt - to use it.
 
developlmlCnlt and improv._.1eni of an MIS.
 

(b)Similarly. sc have moved slow'ly on increasing 
Design cotnsidIerations tle geographic coverage o ihM IS. (Onee
 

again. soic oflicials advised that ss'e should try
 
Ilere Ilier arc a leait irce sitti-lessons, 	 to inhclde all institutes, teltcrs, and stations in
 

the first vi,ar. Infact, se covered onliv
ahout 
I) The need '0r /ii'.lbilii' With regard to objectives, 30('X, in 1986-87 - and were conlinuall conscious 

contlelt. aind lsu,/usuis. Of tilineed to get as llallyof tll letholds and 
procedures as cot reci as poss~ble as earl'y as 

Such a stt.ticnt may tlirprise sone of you. possible. 
(ertainl' tihe acadmic literalure on MIS gives Now oUr targe t (his second year. 1987-88, is 
coiisiderale ;ltlititin to the need to lie precise to incet-ase this coveragc tio about 711%. 
abiout otijcctiyes, contiii. iniid uses/users ATTI IE 
tIlLGINNIN6(. k3) The need to encorage mulfiple uses and users. We 

ha,ve coitimiually lacetd lievery rel danger that 
IBuittl\ur (lie colrsc of ilie past year. w'e have see tileinstitutes and ceiteris will whole MIS 
Continuall\ chianged the content of the inforniatin enterprise as a ploy to encourage policy and 
living collectd,the w\at iniwhich it is iiiaiiaged. aid ininiagement centrailization. As a resullt, sve've tried 
tile(Irni, ill k\hich i!is presetitetl. tio involve such inistitutles/ceiliCrs to the miaXillillll 

exit:lt possilhe fronii tlie beginninig. Two activities 
The appriiach. inohlier \osrds. has Ically beenia are inmportaii. 
"lottoni-uip" one. We'veC preferred to let tilesystem 
grow,ralher thani I i prcctiCC\cd notionii (a) Tailoring tie otput fron the MIS to the iieedsto 'sal ith 

(0or lilCtIlI) Of that sliOtilld he imclu.icd amntdwhal of center and institute managers.
 

shouldtl accoiplIishtd. 
(b)Setting tiptie various MIS databases at tihe 

(2) Tic inipotia;iicc t'.uiailin, mil. S ich a liategy is 	 instituteF/ceiters themisel es. so tIhatthe units 
ovi nislv a latl roal p" of AARDI)becoi not only the providers ofcllrll\ olla "bitlol-ti 
approach. ()uir preferencc o r nlodest has two inforiiation but also the priiiary users of it.
 
imnplicationls.
 

Management Constraints 
(i) We have tried to iinclutde only ,ninluol, 

i'sv','itl infiiratio,,o inthe first stage of tlie Ilere iga ii there are at least two types of lessons learned. 
expanded MIS. An ecxamiple regarding 
iiftiriiation on persinnel wvill illustrate this (I) Management attilides may not be supportive. Do 
point. 	 senior mianagers uniderstand the need for an MIS as 

illinput to planiing. monitoring, and evaluation? 
When we began. sonue AA R) o1fficialIs advised And - even miore inmportant - otit hey really wint 
that weCshiould itv ii inciluide all infolillatioi oil good infornation? 
personnel nowy ciltaiitd ill individual files at 
lhe secretal iat and it t lie i nsiitUtes. I iadwe AAR D aiid ISNAR have discovered that lle ainswer 
takeii ihis advice, however, we would have to the first qurestion is iotas obvious as we had 
wound tipwith more Ilitn 1i00 vari ables on thought. Mainagers at different levels of the systein 
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have over time de vloped their owit, proced.lures for 
planning. imonitoring. and evaluation (lPNIlE) ald/ 
or, quite often. th aelme developed rilechaisins to 
avoid performing such Ijuctions altogether,. The 
ilea that PMIL depends on enOod inflorillatioll is llot 
alIways accept d. 

Nor ia iLe t;isic itdca oit ;ill MIS be acceptable... 
Mlllgcrs Imla'n1ot w;1ll 1t kilow abtolt ile details of 
their rcsearch projects. pilit _,l.and fiiic,e. all/ 

.or. almost ccrt ihil llir, iti n t,ille - i limlt 
want othicrs to kno\\. Soell oft lhe ltyps of saiiple 
output \\ hiclh Ic handedout to you cle'rlv ha ,. the 

llpotintial toir iiak:i some peoplc trictnitahl. 

(2) 	The resIIrcs iiiied for ;i1 IIS [Ilas be in short 
supply. i lrc I miiutalki, i rin il ll i l. 
and, a Icat l in soic of th. b.( r NA RS. about 
IliiCli 1 iiic') lels. 

The denialld on,;illt timile ill tChelilg anii 
iliploing ill I IS ;ire lot smilli. i licsia. for 
eximple, tIle MeI Iclli t thme iril levell secret 
colsists of people 'romIm h lt Progr m Foiitittioli 
Dis isioii. the Personniimel I)i%isiol filte Fiiiance 
)i\isioln, aind thei unler f'olr Agricullril Data 

Processing - all of whom, iil urn, (Icpend on people 
fromo liheCenters and institutes. 
Part-timue sitlfcomlmitlients. sui as the ones which 
have ,.en made in Indonesia. are almost certainly 
appropriate for thl ,arly st;ges of*MIS work. lut ill 
the long term, full-time aissigrmcnts aire essential. 
I'he hlgic Ill ionic for such sIall' is i tillits ConIce rned 
with plIiliiiing. loiioniig. ald evaluation. 

With regard to illicos, I hesitate to imiake 
L.elici;iliiatiolls. Illiiglh I r'cliglii that issues of* 

new technologies for illaragerimnt are important 
oliis. (leiv the slicer \holiiic ol information 

geinerated inia hig NARS like leIndoeisiain oite 
requires a iagenil ainialyss by :plletr. lit iinti 
addition,/\ARDI is folrtllitlc hav_,e substailial 
iilllnumbers uif siciltist iiid illillaig.rS with t IClSt 
solie C uiltiltr exerience.lliiut let [le stress agaii. 
as I did al t ileoutel,s litatl NIS (tocs lot dCpe.nd 
OfnCo1ipilters. In Iiict, in asmaiall NARS, iil which the 
vulum infil-ommatiimi requieid is iiol great. perhaps 
the mnost efficient and cfflccti \w 'ayto begin is with a 
good paplr-aind-pciieil s'stcin. 

As in ill otf rescarch lmanagemiet,thle substance is 
more import nitthan tihe procedire. 
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EXHIBIT I. 

LIST OF PROJECTS AT SAMPLE RESEARCH INSTITUTE
 
1986/1987
 

Project Number Project Name 


3024018687 
 Studi Pewarisan Sifat 

Komponen Produksl 


3025018687 
 Studi Pewarisan Sifat 

Cere dan Bulu 


3026018687 Studi Keragaman Sifat 


Tanan Blas Pada Bebe-

rapa Varietas Padi
 
Cogo Lokal
 

3027028687 Pertananam Sumber Persi-


langan
 

3028028687 Pertanaman Test Cross dan 


Back Cross
 

3029028687 
 Evaluasl dan Perbanyakan 


Cms, Maintainer dan Restorer
 

3030028687 
 Studi Genetik 


3031028687 Perbanyakan Benih Hibirida 


3032028687 
 UJi Daya liasil 


3033038687 Pemupukan NPK Jangka Pan-

jang Padi Sawali 


3034038687 
 Pupuk Azolla Jangka Pan-

jang 
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Program of which Project Is Part
 

Pembentukan Varletas Padi Unggul
 
dan Pewarisan Sifat
 

llembentukan Varietas Padi
 
Unggul dan Pewarisan Sifat
 

Pembentukan Varletas Padi Unggil
 
dan Pewarisan Sifat
 

Pembentukan Varietas Padi lHibrida
 

Pembentukan Varietas Padi 
Hlibrida
 

Pembentukan Varletas Padi 
Bibrida
 

Pembentukan Varietas Padi Hibrida
 

Pembentukan Varietas Padi flibrida
 

Pembentukan Varietas Padi Hibrida
 

Cara bercozok Tanam dan Pemupukan
 
Padi Untuk Memantapkan Hasil
 

Cara Bercocok Tanam dan
 
Pemupukan Padi Untuk Memantapkan
 

Hasil
 



3013018687 

03 

EXIIIiIIT 2. 

Project Number 


3015018687 


3017018687 


Subtotal 


302702b687 


3028028687 


3029028687 


3030028687 


3031028687 


3032028687 


Subtotal 


3033038687 


3034038687 


3035038687 


3036038687 


3037038687 


3046038687 


LIST AND TOTAL COST OF PROJECTS (BY PROGRAM)

AT SAMPLE RESEARCH INSTITUTE, 1986-87
 

Prject Name Cost (Rp 000) 

Daya Hasil Lanjutan Padi Gogo Rancah 6152 

Breeder Seed 11771 

Perbanyakan Galur Harapan Padi Gogo 5875 

268932 

Pertanam Sumber Persilangan 
 6692
 

Pertanam Test Cross dan Back Cross 
 7181
 

Evaluasi dan Perbanyakan Cils,
 
Maintainer dan Restorer 
 9399
 
Studi Genetik 
 9370
 

Perbanya~an Benih Hibrida 
 7306
 

Uji Daya Hasil 
 7154
 

47102
 

Pemupukan NPK Jangka Panjang Padi Sawah 
 13904
 

Pupuk Azolla Jangka Panjang 7193
 

Penggunaan Bahan Organik Pada Padi 
Sawah 8427
 

Cara Pemberian P Pada Padi Gogo 
 5017
 

Respons Varietas Terhadap P 
 4162
 

Pengendalian Gulma Pada Tanaman Gogo Dilahan
 
PMK Sumatera Selatan 
 4318
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EXllIIT 3. 

BUDGET ALLOCATION BY PROGRAM AND PROJECT AT SAMPLE RESEARCH INSTITUTE 

Project
Numbe r Scienti tCost OtherPersonnel Supp i es Eqjmen t Travel Overhead Total 

Cost S, 

Pembentukan Varietas Padi Unggul dan Pewarisan Sitat 

3003018687 
3005018687 
3007018687 
3009018687 
3011018687 
3013018687 
3015018687 
3017018687 

2,665.73 
1,102.39 
2,000.05 

596.25 
1.'57.77 
800.02 

1,076.98 
519.26 

698.00 
347.00) 
698.00 

1,744.00 
2,084.00 

350.00 
695.00 
356.00 

278.00 
132.00 
265.00 
662.00 
794.00 
132.00 
265.00 
132.00 

71.00 
36.00 
71.00 
178.00 
214.00 
39.00 
71.00 
37.00 

694.00 
347.00 
694.00 

1,734.00 
2,081.00 

347.00 
694.00 
347.00 

8,969.00 
4,484.00 
8,969.00 

22,422.00 
26,907.0 
4,484.00 
8,969.00 
4,484.00 

13,375.73 
6,448.39 

12,697.05 
27,336.25 
33,237.77 
6,152.02 
11,770.98 
5,875.26 

86 38,439.85 15,334.00 5,868.00 1,548.00 14,919.00 192,824.00 268,932.85 

Pcmbentukan Varietas Padi Ilibrida 

3027028687 
3028028687 
3029028687 
3030028687 
3031028687 
3032028687 

1,123.04 
1,600.33 
4,106.11 
2,484.73 
1,951.28 
1,719.65 

484.00 
477.00 
277.00 

1,384.00 
311.00 
381.00 

205.00 
205.00 
142.00 
559.00 
16,1.00 
173.00 

49.00 
68.00 
43.00 
111.00 
49.00 
49.00 

347.00 
347.00 
347.00 
347.00 
347.00 
347.00 

4,484.00 
4,484.00 
4,484.00 
4,484.00 
4,484.00 
4,484.00 

6,692.04 
7,181.33 
9,399.11 
9,369.73 
7,306.28 
/,153.65 

12 12,985.14 3,314.00 1,448.00 369.00 2,082.00 26,904.00 47,102.14 

Cara Berocock Tanx-m dan Pemupukan Padi Untuk Memantapkan tlasil 
3033038687 
3034038687 
3035038687 
3036038687 
3037038637 
3046038687 
3039038687 

7,937.27 
1,197.29 
2,343.66 
2,002.02 
1,171.83 
1,303.12 
1,824.35 

830.00 
830.00 
969.00 
415.00 
415.00 
415.00 
415.00 

273.00 
273.00 
221.00 
123.00 
123.00 
123.00 
123.00 

33.00 
62.00 
62.00 
62.00 
37.00 
62.00 
62.00 

347.00 
347.00 
347.00 
173.00 
173.00 
173.00 
173.00 

4,484.00 
4,484.00 
4,484.00 
2,242.00 
2,242.00 
2,242.00 
2,242.00 

13,904.27 
7,193.29 
8,426.66 
5,017.02 
4,161.83 
4,318.12 
4,839.35 
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EXHIBIT 4. 

STAFF (BY PROJECT) AT SAMPLE RESEARCH INSTITUTE 
Name Grade Unit Project Res Res Admin Admin 
 Sht.Trm Sht.Trm. Lng.Trm Lng.Trm WorkCost Number Time Cost Time Work In TotalCost Time Cost Time 


(%) R'OO (%) R 
Cost Out Cost Time


(%) R'OGO (%) R'000 (%) R'000 
 ()
 
Dr.M.Sudjadi Sudjono 
 p 10481 3426008687 15.0 
 1572 0 
 0 0.0 
 0 0.0 0.00
p 10481 3112168687 10.0 1048 0 

0 0.00 15.0
0 0.0 0 
 0.0 0.00
p 10481 3152228687 20.0 2096 0 0.00 10.00 0 0.0 
 0 0.0 0.00 0
p 10481 3115168687 1u.0 1048 0 0 
0.00 20.00.0
p 10481 3113168687 15.0 1572 0 0 

0 0.0 0.00 0 0.00 10.00 0.0
p 10481 3153228687 20.0 2096 
0.0 0.00 0 0.00 15.00 0 0.0 0
p 0.0 0.00 0
10481 3901008617 0.0 0.00 20.0
0 5 524 0.0
p 10481 3902008687 0.0 0 

0 0.0 0.00 0 0.00 5.0Subtotal 0 0 5.0 524
90.0 9433 0.0 0.00 0 0.00 5.0
5 524 5.0 524 0.0 
 0.00 
 0 0.00 100.0
Dr.Moch.Sultoni Arifin 
 ajp 3994 3905008687 0.0 0 0 0 
 0.0 0 
 0.0
Subtotal 0.00 100 3994.00 0.0
 
0.0 0 0 0 0.0 0 
 0.0 0.00
Dr.Moh.Fathan Muhadjir 100 3994.00 0.0
ajp 9308 3064058687 12.0 
 1117 0 
 0 0.0 0 
 0.0 0.00 0 0.00 12.0
ajp 9308 3902008687 0.0 
 0 
 0 0 10.0 931 
 0.3 0.00
ajp 9303 3425008687 10.0 931 0 0 0.00 10.0
0 0.0 
 0 0.0 0..00
ajp 9308 2423008687 10.0 931 0 0 0.00 10.0
0 0.0 0 
 0.0 0.00
ajp 9308 3172278687 12.0 1117 0 0.00 10.0
0 0 0.0 0
ajp 9308 .901008687 0.0 0 

0.0 0.00 0 0.00 12.0
10 931 0.0 0
ajp 9308 3183318687 12.0 1117 0 0 
0.0 0.00 0 0.00 10.0


0 0.0
ajp 9308 3403008687 12.0 117 0 
0.0 0.00 0 0.00 12.0
0 0.0 0. 
 0.0 0.00 
 0 0.00
Subtotal 12.0
ajp 9108 3107138687 12.0 1117 0 0 0.0 0 
 0.0 0.00 0 0.00 12.0
80.0 7446 10 
 931 10.0 931 
 0.0 0.00 0 
 0.00 100.0
Dr.Moh.Kosim Kardin 
 s 7019 390200568 0.0 0 07 0 100.0
Subtotal 7019 0.0 0.00
0.0 0 0 0.00 100.0
0 0 100.0 7019 
 0.0 0.00 0 
 0.00 100.0
 

Dr.Moh. Fatchurochim M. 
 asp 5314 3141208687 15.0 797 0 
 0 0.0 
 0 0.0 0.00
asp 5314 3138208687 30.0 1594 0 
0 0.00 15.0
0 0.0 0
asp 5314 3140208687 15.0 797 0 

0.0 0.00 0 0.00 30.0
0 0.0 
 0 0.0
asp 5314 3904008687 0.0 0 0 0.00 0 0.00 15.0
0 0.0 
 0 0.0
asp 5314 3204406687 20.0 0.00 0 0.00 0.0
1063 0 0 0.0 0 
 0.0 0.00 0
asp 5314 3205418687 20.0 1063 0 0 0.00 20.0
0.0 0 
 0.0 0.00 0 0.00 20.0
 



PROJECTS (BY STAFF INPUTS AND COSTS) AT S-AMPLE RESEARCH.INSTITUTE 

Project Name 
 Grade 
 Unit Cost Res.Time
Number Res.Cost AdmI.Time Adm. Cost
 
% Rp. 000 
 % Rp. 000
 

3431008687 
 Ir. Harnoto 
 ajp 9308 
 23.40 2178.07
3431008687 0.00 0.00
Ir. Henny Mayrowani 
 7019
s 45.00 3158.55 
 0.00 0.00
 
74.40 5895.10 0.00 
 0.00
 

Potential and Constraints of Maize Production in Upland Areas of Java Indonesia (ESCAP)
 
3432008687 
 Ir. Aman Djauhari 
 ajp 9308 
 15.60
3432008687 Ir. Adimesra Djulin 1452.05 0.00 0.00
s
3432008687 Ir. Sari Sutiyo Rini 

7019 51.00 3579.69 0.00 0.00s 7019 36.00 2526.84 0.00 0.00 
102.60 7558.58 0.00 
 0.00
Evaluasi Kendala Pemantaalan Kredit Tenaga Ternak di 
Daerah Transmigrasi (Diljen Peternakan Projek IFAD)
 

3433008687 Ir. Aman Djauhari ajp 
 9308 
 15.60 1452.05 0.00 0.00
 

15.60 1452.05 0.00 0.00
 

Pemangkasan Tanaman Kedele Terhadap Kualitas Biji
 

3434008687 Dr.Ir.Abdul Karim Makarim 
 ajp 9308 
 4.00 372.32 0.00 
 0.00
 
4.00 372.32 0.00 0.00
 

Identifikasi Usahatani Di 
Hulu Daerah Aliran Sungai
 

3435008687 
 Ir. Al Sri Bagyo asp 
 8076 
 45.00 3634.20 0.00 0.00
 
45.00 3634.20 0.00 
 0.00
 

Penelitian Soybean (Biaya Sadikin Somaatmadja Sendiri)
 
3438008687 
 Sadikin Scmaatmadja 
 ap 11,925 70.00 
 8347.50 
 0.00 0.00
 

70.00 8347.50 0.00 0.00
 

No Kegiatan Name
3901008687 Ir.Achmad Husni 
Malian s 0.00
3901008687 Ir.Widhiati Adil Hadi 
7019 0.00 10.00 701.90s 70193901008687 Ir.Jaleng Sulaiman asp 

0.00 0.00 10.00 701.90
8076 
 0.00
3901008687 0.00 2.00
Dr. Subandi 161.52
ap 11,925 0.00
3901008687 Ir. Endang Suhartatik 0.00 20.00 2385.00
asp 
 0.00 0.00

ajp 9308 0.00 


3901008687 Ir. Sup apto Hardjo Sumadi 
8076 5.00 403.80
 

3901008687 Adiono Pa.Bso s 
0.00 75.00 6981.00


7019
3901008687 0.00
Ir. Hendrik Virgilius asp 0.00 100.00 7019.00
8076 
 0.00
3901008687 Dr. Zainuddin Harahap 0.00 3.00 242.28
ap 11,925

(........) 0.00 0.00 30.00 3577.00
 



LIST AND COST OF PROJECTS BY COMMODITY AT SAMPLE RESEARCH 
INSTITUTE 1986-87
 

Project Number 
 Project Name 
 Cost (Rp 000)

( ........ ) ( ......... 
 ( ....... )
 
3108138687 
 Root Distribution and Nutrient Uptakes 
 6953
 
3114168687 Metodologi Uji 
Ketahanan Varietas Jagung dan


So rghum Terhadap Penyaki t Utarma (Bulai, 
Karat d 1) 3955
 

3432008687 
 Potential and Constraints of Maize Production in
 
Subtotal 
 Upland Areas of Java, Indonesia (ESCAP) 
 9801
208,818
 

3436008687 
 Respon Kacang-Kicangan Dalam Kerapatan Populasi

Tinggi Terhadap Perlakuan Zat Penghambat Tumbuh
(PGR) 


2242
 
3191348687 
 Pertanam Koleksi Kacang-Kacangan 6844
 

3155238687 
 Penelitian Evaluasi 
 11,989
 

3154228687 
 Penelitian Penyakit Bakteri Kacang-Kacangan 11,871
 

3401008687 
 Legume Cultivar Selection for Condition After
 
Lowland Rice and Acid Soil 9 84
(1 -1987)(Canada) 
 4452
 

3409008687 Food, Legume and Course Grain 
(1982-1987)(FAO/UNDP) 
 2958
 

340600P687 
 Pigeon Pea Improvement Phase II (ACIAR-8567)

9 5 98
Subtotal (l -1 8)(Australia/ACIAR) 2714
43,070
 

YKacaaighij) 
3119188687 Hibridisasi Kacang Hijau 
 4546
 
3122188687 
 Seleksi Pembentukan Kacang Hijau 4246
 
3129188687 
 Uji Daya Hasil Pendahuluan Galur-Galur Kacang Hijau 
 7990
 

(........ (..)
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LIST AND COST OF PROJECTS BY DISCIPLINE AT SAMPLE RESEARCH INSTITUTE 1986-1987 

Project Number Project Ndme Cost (Rp 000) 

( ......... ) ( ......... ) ( ....... ) 
3167268687 Penelitian Daya Guna dan Hasil Guna Jasad Renik 

(Mycorrhihiza) 4342 

3168268687 Pengaruh Cara Pengendalian Gulma Pada Ubi Kayu 3793 

3169268687 Penampilan Sifat Agronomis Kon Harapan Ubi Kayu 5460 

2ALbtotal 
 424,835
 

3197378687 	 Evaluasi Program Pengapuran Dalam Rangka Pening
katan Produksi Kedelai 24,555
 

3433008687 	 Evaluasi Kendala Pemanfaalan Kredit Tenaga Ternak
 
di Daerah Transmigrasi (Ditjen Peternakan - Projek
 
IFAD) 3694
 

3196366687 	 Pengaruh Fenetapai Mutu Gabah/Beras Yang Dibeli
 
BULOG Terhadap Pendapatan Petani Padi 15,369
 

3195358687 	 Dampak Program Pencetakan Sawah Terfladap Pening
katan Pendapatan 4876
 

Subtotal 
 48,494
 

[is io0i 

3180318687 	 Pengaruh Curah Hujan Pada Stadia Pemasalahan Po
long Terhadap Mutu Benih Kedelai 7874
 

3107138687 	 Pengaruh Pemakaian Mulsa Terhadap Pertumbuhan dan
 
Hasil Jagung di Lahan Kering 4037
 

3183318687 	 Effect of Edaphic and Field Environment on Seed
 
Quality (Kerjasama JICA) 9976
 

(....... ) 	 (...........) . )
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EXHIBIT 8. 

LIST AND COST OF PROJECTS (BY STAFF IMPUTS) ON BROWN PLANT HOPPER AT SAMPLE RESEARCH INSTITUTE
 

Project Number 
 JUDUL RPTP 	(Title of the Program) 


JUDUL KEGIATAN (Title of the Project) 


3068068687 Jud.RPTP: 
Penelitian Pengendalian Hama Padi/Penelitian Ekobiologi Hama Padi 

Jud.Keg.: Hibridisasi dan Perkembangan Biotipe Wereng Coklat
 

Pelaksana: Dr. Ir. Ida Nyoman Oka 

Ir. Bahagiawati A.H. 

Ir. R.S. Djatnika Kilin 


3418008687 
 Jud.RPTP: 	Kerjasama/Swasta
 
Jud.Keg.: 	Penelitian, Penaglulangan Hama Padi 
Wereng Coklat dan Virus Lainnya
(Inpres 2) 	1986 (Direktorat Jenderal Pertanian Tanaman Pangan)
 

Pelaksana: 	Dr.Ir. Ida Nvoman Oka 

Dr.Ir. Justinus Soejitno

Ir. Arifin Kartohardjono 

Ir. Jirmanto Hardjosudarmo
Ir. R.S. Djatnika Kilin 
Ir. Soewito Tjokrowidjojo 


3074068687 Jud.RPTP: 
Penplitian Penoendalian Harna Padi/Penelitian Ekobiologi Hama Padi 

Jud.Keg.: Hibridisasi dan Diskriminasi Inang Wereng Hijau
 

Pelaksana: 	Dr.Ir. Sri Suharni 
Siwi 

I. I. Gusti Putu Alit 


3073068687 Jud.RPTP: 
Perelitian Pengendalian Hama Padi/Penelitian Ekobiologi Hama Padi 

Jud.Keg.: S.rining Wereng Hijau
 

Pelaksana: 	Ir. Arifin Kartohardjono

Tr. 1. Gusti Putu Alit 


3420008687 
 Jud.RPTP: 	Kcrjasama/Swasta 

Jud.Keg.: 	Pengujian Insektisida Gusodrin 15 wcc Terhadap Wereng Coklat!P.T. Alfa Abadi Pestisida Industri) 

Pelaksana: 	Panudju Pudjokaryono 


Total Budget: 


Percentage of Time Spent 


12
 
16
 
9 

6 
7 
37
 

9 
36
 
20
 

40
 
57
 

37
 
38
 

9 

TOTAL BIAYA
 

(Budget Rp 000)
 

9,880.0
 

13,061.0
 

13,728.0
 

11,747.0
 

3,185.0
 

51,601.0
 



EXHIBIT 9. 

Data From One Sample Research Institute
 

Issues For WP POLICY MAKERS
 

This 	institute has the national mandate for irrigated rice.
 

(1) 	Its budget is 3% of the total AARD budget. Wetland rice contributes
 
20% of AGDP.
 

(2) 	35% of the institute budget goes for research on palawija crops and
 
cropping systems.
 

(3) 	89% of the budget is spent within 50 kilometers f the main station. 

(4) 	3% of the budget goes for research on brown plant hopper.
 

(5) 	28% of the current graduate staff are on training. When they
 
return, approximately 25% of the graduate staff will have Ph.D.'s
 
and 25% will have M.Sc.'s.
 

EXHIBIT 10. 

Data From One Sample Res s tute
 

Issues for AARD MANAGEMENT
 

Research Program Areas By Discipline
 

Plant Breeding 34%
 

Agronomy 26%
 

Agricultural Engineering 18%
 

Pest Management 9%
 

Cropping Systems 9%
 

Plant Diseases 4%
 

Agricultural Economics 0%
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EXIIII$1IIII.
 

Data From One Sample Research lnstitqLe._
 
Issues for INSTITUTH WA(;FJf
 

Research Program Areas
 

Rice Mechanization and Post-Harvest Technology 
 22%
 

Rice Breeding 

16%
 

Rice Pests and Diseases 

11%
 

Hybrid Rice 

10%
 

Irrigation and FSR 
 10%
 

Rice Agronomy and Fertilizers 
 1%
 

Grain Legume Breeding 

6%
 

Hybrid Maize Breeding 

4%
 

Wheat Breeding 

3%
 

Other 

8%
 

EXIIIBIT 12. 

DataFrom OneSample ResearchIns1titte
 

Issues For PROGRAM MANiAC E.E
 

The Rice Breeding Program consists of 14 
research activities.
 

Perbanyakan Benih CMS dan Benih Hibrida 
 17.6%
 

Verifikasi/Uji Adaptasi Galur 
larapan 
 12.3%
 

Penelitian Sumber Bahan dan Pembuatan Persilengan 
 11.9%
 

Observasi Days Hasil 

9.8%
 

51.6%
 

TEN other activities 

48.4%
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RESEARCH INFORMATION SYSTEMS FOR AGRICULTURE AND
NATURAL RESOURCES IN THE PHILIPPINES
 

Ramon V. Vaimayor
Executive Director, PCARIRD 

and
 
Cyltja R. N\anioll
 

Chief. MIS
 
The Philippines
 

When fIle Philippine Council for Agriculture Research 
(PECAR) wias created on Novemher L. 1972, one of its 
mandates wa'Is to establish a repository for research 
inforniation in agricuthure. When it \ as renamed tilhe 
Philippine Council for Agriculture and Resourccs 
Research and l)celoprient (ICARRI)). tie 
dc 	clopnl'nt linctioll wis added, and its scope was 
extlndCd nt o1Y to L0\Cr ;rgliCtlthnrc hut natural
 
resources as \ ell. 


.STAISII~tMENT OF 'TIE 

MANAGEMINT INFORMATION 

SERVICES (NIIS) UNIT 


Aware of the critical import:nce of research program 
plnning. monitorini!. ;1(1 evaluation, PICARRD)adeinitial attempts in 1974 to computerize the compilation 
of research projects that pass through I'(CARI)'s 

evaluation rliLchlhanisrll. To provide a proper

organization t 
 (iesCIp the age inc'vs ihfloria tion 

systems to support its opciatiols. tie Management 

Iformatior Scr\ ices (MIS) Ith \\asestallished in 1D77

\ith the fulloswing oijccnivcs: 

to provide updated rnd relesant information for 
effective planning and decisiol-niiaking 
to airrlyze the informatioi needs of the ICARRI) 
Secretariat and tlio natimial network ol research 
cn'itcrs ard stations: 
to develop anti;l ard computerized irformaiin 
systems ,rld datahasLs for clficient informatir 
storage. processing. and retrieval: 
to act as the central clcct rric data processing (IVil) 
unit of PA R RI) and provide ricomputer pro'essirig 
services to PCARI I) rc'cinrchcrs, schola rs. ard o ther 
uisers: 

• to strengthen tie functional linkages of research 
centers m:id stations thIrorugliasvsteriratic atid effecltivC 
information rretwork; 

to generate and analyze mainagenient aid statistical 
reports to support PCAIRRD operatiins and internal 
control activities: 
to develop PCARRI) MIS masterplam, hardware 
development, and EI)V organization prograns: 

* to act as liaison to various con'puter/information 
centers. 

To provide for the agency's data processing 
requiremerts. PlCA PRD has installed two imuIlti-tiser 
Altos ruicrocoliputer systems,. Model 986-40, with 13 
terminals distributed aniong the various technical 
divisions, the MIS Unit, the Office of the lixccutive 
Director. and the Deputy I-xecutivc Director for
 
Research.
 

CURRENT INFORMATION SYSTENIS AND 
COMPUTER APPLICATIONS 

To date, P(CARI)Ds MIS has developed sevenri 
inforimation systems. Tlhcy are: 

I. 	 Research Managenent Information System 
(RM IS) 

The RMIS is the information processing support for 
the research prograii planning ailrmonitoring 
Iunctions of PCA R RI). This provides a computer
assisted s.yslem ito create files of proposed, new. and 
ori-going research projects, support the preparation 
aniLd irrtegration of thIe riatirtal research program. 
consolidate budgetary plans, and maintaii files of 
approved research projects for monitoririg arid 
evaluation. This supports on-line data entry for 
upda tinrg atnd irquiry about tle research programs 
and/or about arty record in the files. 

This system provides the only coiiprceisive 
database of on-gog researchl in agriculture and 
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natural resoirces in the coon try. 'I he RNi IS database 
also provides inputs toile FAO-develop d glohal 
database calhled the Current Agricultural Research 
Infornation System (CARIS). 

2. 	Research Ilformllation Storage atld Retrieval 
Systen IIETI'RES) 

This system was designed to establish a databank of 
teriiinal rcpotis of completed research prtjects. 
ptl)lic;tliois., nionographs, and oiler libr;ity 
nialemi;tls and tic\ clop a query 's ste ll tt facilitates 
lileraltiie seaches. This w\slisill assist selective 
discnlination o inforli;titin (S)l) arid proivide the 

systelll intelface tietceit the e(lplte inld the 
iianial lihars' system it the SciCltilic itirlre 
Services (SI S)t I ilit. 

'Ihis conplements tile RNIIS \, hilich dels with tin-

oell Isealch. sslilc RIlTRIS it+llellCs itself \itlh 
h~iIitteral~hic isrots~ ~ttIcealch. pullic',lions, and 
techiiical Ieptils icscairlCh. R'TRI{S(1 CttlIltelcdi 

Alst1pitisides iliplilslt lotheCr F'\OV-deltOpetd 
,lihtil dital;lte called A( lp IS - lie International 
ltMU;lit1Ii SystCtii 1il A eriCiltuiirl SCietCCs id 
Iel liotgs. 

3. 	 Equipmni IntIraslrt tlure Managemtent 


System (1E MSI 


BIisetd tile resiults tbtctl ill tielt'csOicCs 
si \ Cys,. [IN IS provides a cOiittpeltcr-b~scd ilVerltOIir 
ol all ettillttit and illfIastrlctlrc tesitources of 
agencies ill the National Research il I)cvehltptenl 
Nctwork. This sstetic CoveIs illiftlllatitin on tile 
location. (listribtitio. and uitiliialioi tfall research 
Cquipilcrlt ill lte citlllll_ ijitf pri(vides tile ItCCessars 
illfOll lliOll 10l IIi lilnileil ;WCtflisitiitl ;i1tl 
IllaitillteCMl t Jtrt.'e;tt m . li f 11 h1sit1iti601:1 
l)eselich t ellptrttent (ll)l)). 

4. 	 Manpowier Mantld llemnt Syyslen GMNIS) 

A colipiter-bIhsetl systmn, the NINIS providcs 
collpitcillte frtitoiitll oil all Iesciliers ivoi\ied in 
agrictiltn-al anat itltii resoturccs resealcl. lme 
m110111itulIlt is tile l)ircctory it Reseth plile okier 
Resoti'ces ill A,'gricilt tl.. [isItS . Fislcinsitdll 
Nlites. It also pilr ties inttl i,1ituitl tilt tle locitliot., 
distribution. aitd sltccili/aiito oft ic resealch
 
ilnalpowet mestitlecs ill the Natiomil Researc 
 and 

t)cselopment Nct\tirk (NRI )N). 
It has a sub-systeti. ie Persotcl Itlioratiti 

System, which provi(esi datIabise on the b -data of 
all P'CAIRDI) Secretariat peri;oni el. 

5. 	 Financial Ma ,tagemetl Systenm (FNIS) 

This systcl prosides Illamigellenit with fiiianciil 
indicators It) formulate oierating plans and institute 

ilaiacial conitrol. It is currciitly beling estced to run 
oil the Altos 9S0-40t nicrocoinpiiler to assist ill the 
mtuloittrh of '( R.RI)-( IlA-funded pl'iJeets. Ilhe 
sv-,teulllIovides Iallilgenell Ireltorts sIhowilg a 
colmparative analysis tf apprvtetl, eclllilelldCd 

ugetl vis-a-vis acltulal Iecleas s, disi.illsentts, 
ald litllidaiOlis OifindividiiMl [trOjCI fulds. 

6. 	 Publications Mailing Systell 

7. 	 Admitcisiraivr Support Information System
(ADSIS) 

PLANS FOR THE FUTUR F, 

Altliugh N 'ARRI ) Ia, mtde stome notablc 
;icllieVCiiiLcItS ill tiIe dC'.ehpiIeill tiftCOllilIrCellsive 
agricultillal ind resources tesearch inforimauition systems, 

further \tik is platined It stipporl file National 
ReseItch aMid I)ev titCllt Network. This itcludc, tlie 

crc;ilitin of spcci~licd cuttiidily dtaiscs. i.e.. a 
1XIMl111A,lellllpI&MI data hlank andlt ile agio-crop-cliillic 

soils ttAlMiscs llcccss;1l for teIcchMoeyIritsfer 
activities. 

We also intend to hrime tile RMIS aidIRl, RIUS systems 
ilto tie regionls sit thai (le IClits of Ities ditalbases 
will [lot be ctitiined tol tie nalioitI level I Isvexcr. Io 
achieve this. w5e ceed finaicial supptrt piro\ide 
hardware anrt ';ofltw\ ':mrctomes it) tlw !atiolm l 
Rewarc,. :Ind Dc ; ttihlo -ill ' en ler;. ( iiveml the stppollrt. 
\\e hope to establish ill the National Research tid 
Dc\'clopntent (eniters ithe data processiigac;paility that 
thc neetl so that ill intiti atio i P('A RRI)'s 
dalabases will be ntdc available and accessihlC to theiti 
thilugh diskette cxchnge. We also hope to upgrade our 
cxi'tiumg eollipllcl sy'ste llsso thalt the archival colcept ill 
s10i11lmnigl'JCric alld l'estllcres teseatitch ill'rlalitl 
will be achieved. At present, our Ctnipter system can 
oily iccommodate in aititial iitioial r1e-sirlich plog lail 

(fie to liniiled storage Capabilities. 

htc]liatiotnally, allhoigh wc are a najor c.ilillibtilr to 
the (',ARIS and AGRIS systems, %e hope Io achieve 
information exehtge w'ith other interniational agencies 
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so thadi hbnef'its of our information systellms wi Ii le 
shaied with our Asian neighbors and other devc1oping 
COuLntries. 
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PROGRAM FORMULATION AND PROGRAM BUDGETING
 

Paul Nlatrcotte 
Visiting Research Fellow 

ISNAR
 

INTROI)UCTION 

'[he purpose of this paper is to describe program 
f rttililiijon program1and iiditgclittg as components of a 
lirger process. This larger process isillutlratcd if)Figure 
Iasan examtple ol'arational, decisioil-liiakilig Model o1 
I;itiuultio l icricilltittal rc'se'rllh ,.\ hlt ( NA RS). 

III tlis rlioilil modc'l. tli (ci\ itics rcquiled fol;i 
jtcLititlitte or-, ;iti/oll isIkctIicc ;I liscIcI Lcclioilli 

levels (ntational. instittutional. and prolc"siolml/ 

opelaiolnll). Mcr IinlC. \While decisionS ;rc imadC
 
tidep tndcld at the s,iriLoui lsis. tile lc'ls are 


COitticeCLtd Iv the flos (1inhfllotlltioll hiiuhdo\\ Iltd tl, 
the s~steil. and 1)Iccdback hlN tIrlinniitting tile 

results of t researc h CitiCllW.
lh 


IT th, ritiotllill c, t. [\s I llc' C\cllit, outtpill,li 

I)bclliti ilat1ihte itptls to1 tlitlhcr. I-or eC\tlllle 
nationail lccl. Ihc goll ispriolity setlling ricCitto thel 
cnlerpti e. ile inllpt itl lielcc"ssals This lescl ire 
natioital dcsclolptttill obicclives. \lticli are lollltulated 
b1wiltl t iC, tliuI lt'iltc ls,sots,,,titterac of i i at 
itlterecd lroutips. lIT. oiltpUl i t the ia:tiotlil l arc' 
r'sci rl priiJ icii :tIC tcd i illI.C lllr ic tihO 

tj flnThe ilu ilt Iheiitionl ccl bcottllic lie iiputs 
,
for Ihe liiional hI. ,.1 ilt,,nti l.The hiCcti' th i ill iic 

to Create aIilot-Itril plan \\filli pctt it lie plrcc ibcd 
inpitand Toitilerptct iledirccls c Ihh is. I 
,icc0ilislIlicdtl hs rc'sc'atch slitc'ht(rsutd ils isIt\ groups. 

st:lfitl ittsilli is C ilili e,icf il iititt'e". lc specific 
,tits Icclite' )h4bctisi I troiii tlhi, rc arc';iic'h . pri raill/ 

projeci prilli/ion. itd ilco'ic plamtiiLl 

, c': *1lii autlhi , i s to acklioss h 'C 111;1 le llt.\ 

lpltn the i irks of sc'arul 	ISN.\ R slallii tite 

prcparaiillt of This piesitiatll, i paricular itaill Ih 


Nlitlths l)alC RCIuiitiII ,llesred. 

This. then. hbeomes the iplit for tilepr lfessional
opCratiotal esVel. At Ihis level, heads of dcparteIInts 
and rca rchers design tile to alignsluit-term prograin 

Capabilities. Iacilics. and resCaich problems. The
 
outlpui is the Ipproval of C\pelrilnent proposals.
 

hliis bcIl.iies the ailltt;il aril dtti budt'lgeiti it the 
researlcthe lccl. 
The llitputi is scictific iilurni lill.lhis infuttilill n 
tilllhe"systlemnatically fd back oilcach or i] of the 

deCisiol lCveCls. aII paCd onf to tihe ciCnt/I,,er i rolups. 

Ii is this Iinkiieg,le iicgralion of lthe progran andithe 
budgelt. \\hi h isof palliculat itttiitrlic. lor this 
prograim. This is iicritical plint in the tntidcl. a,it is at 
lhis jlint'flitta thile 	 ofprioriti/alion and sCleclioll 

lto(granlli is coitectedto It	li res"atrch itipleietiullatio
l o tlth i'Locc's.antd illiolIlllatioi gc'ilc' ot;i ls 

PIR()GRAM FORMU IlATION PROCESS 

It is c stiial atlthe otit, l lof lcttiltitg a proglaillitll 

illitilllolltprlcess Thlat ill) tit1thurs t il
lint the 

pakitllhCc irOcLc'ssnl of tile Mid its cltnll0tilettt ilt'be 
csIlhilihc'i . lo Ic,int. iTis lic sitc,,,,;\.t) dcliic tilt.i ges 
oltlile plitcs . 

.liittt ,is the stlg'eLClitlltl inllI li dec lopitetit 
objctis c'si,tidt ilcL'ies iretI tanils Trited inlteIt li 
ohjcciei . Itio itic. Land lll,-. ilediitit-. anid siloil-
Itil sliimc. cch It c's lcitthlti iiirccs a iled 
t1(tiaho )l grafl fiitll I lltesp inliliC ;111(1I tti r flectittg 
, illt.,ic,,
 

Research pritgrinlilg iste stile ill sIlich coliceut 
setIs (ill rc,irch ictisiIics are lul tIe at dilci ctn lcsck 
of dlisiggreCation corc,,pocliding \iti itl.reasitl 

specificit I of.objeclises pirogranis, projects. otperatills, 

experitenits). arrangecd in ai\sell-dchfitteln title frartrC. 

157
 



atnd orgalize ( ill such atway Is to mailh wit 11existilg (le'ar -- the program elnents are clear.ly (t.'filled to 
humln physiCll, Midt ihacial I'.sot'cs. a.tlciilllc audintce IInIistandiig. 

PBS prlvides infrll;ltion to til h iram iilho,%%4rkN% Fivo'oll/yv ,I''/l4lii/le-- theIII)V ailll reflects aIrCalistic 
wvhich IlliI riliti andt aitti 4lloation pi44Calltake budgt for1kc' I'sCCII Iitithill liItc, I ItC lli'C..
pla;ce. lfliliilll,,, [lie, llll i l'~ ilit.s lt.r resea';rch anld file 

tiloca tiOll 01 rt'."IrCCs ;I. sC't ll t pi. Ic t'i. lihi lonI- Il0glROGRAM FORIUILI .A''I()N INPUTS 
) t' OIt.1III11rIl i 11e ii dt .t'dCt 1l tlltillI tiitll e i l. tIt.; iti0
 

scie'llnil t 'iltd ',adu tillt t s onil 
 l i s cllsl llit thICull'n s II'cl ,.t to d ellt'l lt[tIl p gllie 'i t t 
l he' 0%\C'l(l:(lllC i, ld 01i10( Ier he .\u retselliairc er. eie:p tl e tIt 10tilltllllitll IiIIt lilus sl~d~lifl~x, m d i 'l~illim\ , as I ",ca'lli'h pr ilcilll 

wc'c'i4ll Is tilt' l o l)il:(i 'IIIII'tIi: 1L L I.he desiL'iiphl Il l -Itl'pl: t a' it' iC,,, will -- ile a nning hici is 
CiXC))ltiO l iOf h1' ( ) I c',r hail m ti he r11t11'll rOtth t't I li ItI 'r tsl tt'%l (il Ilils .'rll lrl at 
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ats COtItttIOtIitN' 21lIt)S). COi)SMllll l '11( liliet's.ilt] t Ille 

icsionldecl~rll lakers. atno4 jtinal scmlei countlcil. if scientific 

pl(iilI iiliieice 4glups. such as: commodl~ility Ilbics: 
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The area of participation at this level is tie allocatin iio 
research problens to deparlmlls and sicilltisis wvith tile 
intention oiproposal preparation. cxperimentation. and 
monitorin.g and evaluationl f he individual projecls. 

Functinal rcsponsibililics are clearly dclined between 
the administrators and the practitionCrs at Ihis lc'el. Th 
role of the ;Idniinist rators is to see i11I the IeStIrcS 
needcd lIr conducting the scicntific experiments are 
available and to elisure that the resollrces are cflicicitlv 
used for-the piurpous, lot which thle% werc provided. For 
the researccr, the role is to plrtvidle otUtLS tlhat canIb 
used hV the diffcrciit group1l+S of clients. Specifically for 
the scientist. this requires tie identiticatioi ot riceds alld 
oplt rlutillitics ssitlliii agreed priority lcas. the 
trniulatiiii and IinlcineiCitatlioo of scientific projects, 
iiid rcpolts o l Iese projects. The forni that this 
rCporling iYOCCSS takes is descrihCd in the 1.e\t sIction: 
Iri gramn Iudgctiig. 

PROGRAM BUDGE'I'IN(; 

.A PritglaiillBudgeting Systcm (I' S) for resellch is he 
priccss i \ hich lesearch Clti is.tie,; il \Cell-dfliiicd 
priograml olijecti.s. 1ire aligned witlhilvilliblc esources. 
As an organizaliial tool. PBIS is a formal s\ctili for 
eollcctilig in1formatitnll ilhe pl)grallis. stlh-prgailnis, 

pimljects, anid st-plmjects lit ha\ cei selected it l 
their tlltClidiit biidg.t aii1 prsmiicl llocations. It is ;I 
pruject-Iascl imaigclment t ol to falcililatc 
prmgralnuilging, ludgeliig. and iccounl1tilg. \ s1such it 
iluprui'tes lie oserall plt.cssiif Iin iullliert by enlstring 
that all alt iiltcs hive it tIciisurable id sustlined impact 
of p)rtgraii tdes ehopLtiti. By pr10%iding detailed costs of1 
tile Complonente itltieis, asitutlined il the prograil 
.rn1111timii)process. it enables lianagers toIlioilittir 

prtgrani versus plait. :tid evaluate prlogess towards 
goials, 

The itleal pigruli budgeting procless ptresupptses the 
existence fcolinuiodity and regional priirilies. It 
includes the tllii\ ing col llelts: 

designatiiti of fie yeir's proi'isional budget: 
- a¢clar statelnt11of experimental uijectivCs, 

justification, andilnctllods: 
- a breakdovni't 0imCritions and aclivitiCs that can b' 

cosledttin a standard basis (c.g.. time Od researchers. 
stpport staff, transpiorlation, etc.) wvithin tihe 
cost r;its iipiOsed I1Wthe existiig fiiianeitliAiMvRwitlh 
humanm reotiurces: 

- al appropriate presentation for fIrniutilatin onf 
aggregated programs and investmient: 
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- receipt of a Ialanced program and budget approved 
with respect to the expressed ihjectlives. 

PIROGRAMI S, PROJECTS, OPERATIONS,
ACTIVITIrElS 

To aiccomlish the pItgrali hIidgeling process as 
describcd ahove, a sample set of data collection foris 
has been designcd. It should be understood tiat while 
these fornis aie ill fict Iiii utilized in an ongoing I1 IS 
Irocess. tIle' ar ,i.rels' tor discusis il puirposes in ilie 

eoithcnlext of this ImlpCr. lie actual IS too0l iCeds to be 
designed specilically to fit lrnticular situations. 

Il'ior to the cxlplanalioi of the specifics of the prl ess. it 
is e.sscntial that defilitioi s lor the differcint levls o' 
programllmig be adopled. Ptrogratllns,. projects, 
operitiols.aid atiities ire aglegatcd frtomi highest tot 
lowest degree according to objectives. 

"Program" is the term Liven to the highest level of 

aggregation of reselrch tetivit ics at diffellrent levels of
orllnition ill aii institutitm. [liTe liil1.s ascribed to 111e 
colmplonent parts ot i pliol;lll hudgeting sstell is 
lescribed here aree,,asOllo s: "progrsll'l' a1re
 
disaggreg :tcd into p1rjects": "rojects" into
 
'operations": and "'operatiois'" into "activities". Fo" 

loll. the term 

informatiti collection illstrinlilt Wvillbe described
 
begiiniing with "activities'.,i this is the smallest unit of
 

eIch o Ithe ,12ing. vill Ibe dlfiiied aid the 

aggrcgitllon. 

Activities 

An activitv is tie most cleentclary research action
 
perforiied within anl operation and the smaIllest uscully
 

identifiable unit of research act'iiiin recording
quafllifable dala related toilillp,.WCr tim]. and direct
 
iperation costs.
 

F~or each activity (e.g.. travel, installation ofan 
experiment, ilterpretatton of results., reports) all 

tquantifiable dat related tol persotnel tile (timei of tlh
sciCIltll and tile teChlIii;inS) a I It' ll] direct operational 
costs are rCordCId. 

The l'ersonal Tlime Alicatimn l)ati Sheet (P'S) is filled 
ill hy all individual research staff (scientists and 
tceIhiicians) each year. It inchuIes only (hata concerned 

tIle total effective woirk itme spent 1-weach staff 
memIber on ,research iclivilics. I)lails of linle alhocated 
b) slaff to all rescarch activities must beIntered, 
including reseirch operations, seminars, teaching, study 
tours, etc. 'lhe PTS scrves as a check thlt staff ire not 



iintlut' i'.cr- or uinder-cmuiiuted Ir gi d, realistic 
perfrilltlice. 


Operations 

An opcralion is tile aggregation of' tie activities 
pcrformcd. by a Single scientist or in a single task in a 
specific discipline or field Since limanof NpIcCialization. 

other projects, programs,and iiistitutions;and scientific 
sitaff rteqlit'elellts. 

Programs
 

A prograin is atcoherent se of!projects in one specific 
area of rsearch. Irogran scope and size may vary
cojisidcrably accotding to tie level o1'disaggrcgaiion 

research projccis are o'a iatur fet\idisciplin:irythey and specificity of obtijci\'s., 

involve two or lill'sciIltist anditIectfore N o or Iilore 

e ati
otpr o s 


TIie reseailch \\ orker illctige I t tan operation rccor 
tlilC by i ll "ldC iti " MiltdcX.pcill..itis COIdiiic ted 
under tile OIperM1inn. All file ;li,,ilieSCOIRIucIC( ill OBlt 

Operation conistitute itie\w\ukplan ofIhal pciti tii. 

The "Illmll LIt\a and sp 'licill llillttionl Collectionz 

dtocilliicill tor otperlitotsi v,ISthe ) ' 1.,atiol)l ,'1at. 
(t) )S). lic 0l)S iflolllutiill includes: tlie 
idttcli ',tiiiii. Objcti\ es. iid ttCugrilhic tii i Of tle 

ilpciatiii: (tie slifl'suiik little allted to (ti itration:the o~peral"ilal jtpillts dilys, Cle. ): anld(1l.~l pelstolt 


c\tlriiicinitl illpilts (tcritili/cr. Chemical products,\\isacr 
lot.ifirigatill, etc. ). 

Projects 

The terii project" is itilizedhe.roinlwsithin the 
oire:iniz'iilitil CollcXl tcscribed initie papCr and slOuld 
Ilothe cil'uscd \sithor nistake (t project-type 

tilldiliglidtllor ageclcics.(r 

A project is a coliclrcii setof "opcratiiiN"\\itt1a goal, a 
ratiuiialeit earts deiiid setAobjecticS, iaplan tt 
action lr icticviiig titOc otijcClis cs. a Iliitii tittle 
haille lo \ecclili. Spccific Ouitputs \hich caitie 
iac;sured aigailnI iitia ulijccti\cs., and a tiiditcl 
t elilliigtiiiii ii ct C , ( ttic oinltI lintc).i"rcclltii lltd 
dircct otcrlitilltC(q (iclil eutcXtiilditilleic ttittiig 
alliiljiis rcquitcd to. tlrojectiiipleientatio). 
A project i. ii a iihiti iticipliiar, uttcrtaking 
ili\sot ing a iiiiiiintiC If scicntists and Icctiinicians trained 
ill tdiffcriit diSciIlics (1t'ictts ut st ciiti i. 
assiiilhIcd in a caii. \\ofuking \ithiii ti s;itle \\ofk plan 
iiid tilittlile Niiptcl isi lt of tliic if i0illchcs. 

SiiiiMiy thta(,;illiLi i ll'.,ltcciH,llitfuurii OilCicti prI)iject 
rierccttded ill (l'I)S).i I'roject IuOla She 

The inlirmaliii lil theI'1)S includes: identilication ifaOIrjects 

project: rcscarch and devhclopimci ijectivcs; 
developmnt and targe group impacts; linkages with
 

lie iProgramt, caii grouped ltt hit.cc caegortics: 

.t iSSCIIItll' alt l+rOjcCts related to 
spccitiC coiiiniitics. giCllitjs t, cI.I)tiitiidiiiics (e.g.,
cereals. totagc cro~ps, li\chtock, \cgclale Crops, frutit 

clops) or ert~lps otf priuthiics (ce.g. grainis.iitcls. fililit, 

milk. bitler. skills). 

- I/ivolamoratIi Cotirisc all pljocCIs ielactl It 

iidi'idtiuat
or ill(CrrCTiCtd pirtduc'tiii taICiOrS, tilc 
ise. isititctiltidiscipliniary tie icstisciltiiiaryi 

(ce.g., soii-salcr-p ltirclaioiships, soil-vegetalitnl
Corret'laltotn"
and land-11se planninlg, f'l llzer and 

ticibicide applicitioii, trace elements. etitlogy uf
 
specific ptiit of mliiii l discases).
 

- ,l.l\('ui-Iiui.ct\c all projecls related Iti 

agul'-syscstiliiiiig sysems, ur region-specitic 
piidtlUioil Or cropping s.siiiis (c.... imotlltaini agtil-
SVSfCS. tcdtanningislvl 1'.aliuli, tan( t ;t. g riing 
svcels iirchard ptlantion 'dcnt. 

Several classiticat iois exist, and cach c,int rv shoitld 
atdopt (tie nilc, olclassiticatioin which bcsi fils is specific 
needs:fo cxaiilc. major prograii (food crops): 
program (ccrcals): sulh.irogram (coarse grains); project 
(iiilll). (d)c persc. tie si/c anddtpending on 
sophistcaitiin olthe research clfturt. this classitication 
may ctiange. [or instance. illatsmaller coiiitnry wilth 
tlniied research rcsotirccs. a miiajur Comoiu itiy prtlglain 
may te only tlic or (o grains, wilthi allactivities, 
tperatios,,and projects aioccd It'tlcts sOl'ig Sliccific 
trotlems of, that particular graii. 

All activities of a iesearch institutioncai
n bccombined 
into rojects and aiggicgettl into prgirasls. ('omtplex 

prtgrams, griouping scscral sut-prigianis in tilfcrcinl 
rcgions ior inst'iing iniicrtinked projects. can te 
super'ised by aiprogramii coirdinato(r responsible for 

planning, buidgciing, coordnating,aid monitoring all 
under [tie program. 



Computerized System 

A program budgeting sistem can be operated using 
standard clerical procedures. I lowever, if the research 
system is large. a coinmterized s\ stein gives the 
mali genient tool greater flexibility,. 

A PI35 has been develop d b1 ISN.\R. and trailiing 
sessions On tile PBS itictlodtoLt:gy htive been conducted 
in Morocco, Syria, and The Gianmbia. I h,\over, tihe PIS 
Computer Software w's delop,'.1 for ole specitic 
application. For tus elsewhere tli PBIS software \suld 
iiCd to be rcdesignted, For uianiplc, codingtiles soiuht 
hae to be clisloniized to the istini system and tie 
structurtoldata sheets \\ oul htia tbe cotl' isiill \\itli 
f'orIs ill operatiii. [lie ftlo\ ingdcsciptioi isofa,it IS 
in which these dcsieiis hae already hcci do'selopeud. 
Vhc Project Diati Sheet. ( )pcratilo l)ala Shet. and 
l'crSollalTl'ime ,\llicOill Shtl hailaC beln d.,isiimd to 
facilitate iilpi of tIm iiltorl'l lion inlo i appropriate 

ulliilocotlllutl data base. 


To accomplish this lask it \%as ncessar\ It)devyeop a 
coding maituial to4identifv thie differcit classificuatioms
 
efliciCjit lV: iiictildimig cmdlvs br ciiiniuodiliCs, the1mtic 

and Systclin progmi classihications: lor rcsemich 

prsoiiil. Iesearch ecntl:ns. stations iid experimclit

sites: loi provincs aiind gcographical r.g'ims: and for 

rescirch and devlopilnent obcl\cs 


)mme file information iS beemi cotlmpultri/id, printouts 

can be nmade a\ aililile at diflremnt hreakdo\n tl 

research actiliti aggregtd h\ atli\ iles',
rs OIp)LiitiOiiS, 
projects, ;Ild Iroillls.The use otfa iiiicil (cll iplitr

illosvs dala (ltjucti\ss. larlges.Illilii \vei. costs, etc.) 

racking alnd retrievin at ,hillreut levcls ofiggregation 

i disaugleatii. 


Useful ()lttpils 

l)ifTcient t'oss-sctiosis ofdaltc elieprovidcd, 
depending oti tile tinihination of sariablcs requested by 
user., iil partictlar polic\ mikers. planners. matnu ers, 
scientists, and fa liters. Itieakdiss'ns of irsoincl tite 
or cmlt. as \ell as dirccl ioperaitional costs, gisen inireal 
figtiit's, rClativc Picetiaces or bloc-liIriimls. caul e 
Pro'sidetL hy CmniditiCs. tlhilatic or svsteli iplograills. 

by ficl.l ffspecialization. liy discipliiit's. b d,\clopilimnt 
or resca,ch objectives, by client groups it by research 
w\'oirkers. Th breakdoswt of outputs can also Ie provided 
by regional staliois. geographictor altural re ios. liv 
any sort of linkagcs witth iither research or developtent 
projcls, as well as by specific budgetary items. 
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The specific outputs that could b tilield by the 
individual research scientist would lie the actual buxdgct
and quarterly exenliture repIoIrts, and YTI (year to 
date) tiitie allocations. Past PBS workshop participants 
have indicated thai vorkliic budgcting is a key element 
in research ianagement, lot both scientists and 
stil ri isors. 

A listing if (lie rese:rch objectives, is defined for the 
individual pojeclstol the O)S. allows the scicnlists to 
I'oCtl t on] tile prioit, ed rescanrch issues. 

The beneits :Ccruiig to tile inanluCr at lie institiullonil 
level are thaitl Jnhorllation is provided by budgel ild 
categol cost bh scientist and by prhgrams/projects. Ibis 
helps naitintain i realistic iatio of operatingcosts tosailary 
aiud riit,i making the case flo ic',listic indihtu ftr the 
program eleulntts. While individual progress can bc 

litomlel Oil a1(uartctil l+VrVIV basis with this 
iiltmnll ollt, Illu l11CalnlCen lth se., rcports alSo provide 

With ittle sCIeCs diatil \hil can be used dllrig tile
 
planninng process to relate plollmlls to(d,_\eh)lopcint

cbjccti cs.
 

Specific xllpl)ls otl rporls that c:ml be generated by 
II)S nie iag'rcgatil if bidgcts Iw Scientists. aid 
aggregat ion of budgls by plogranis ind projects. This 
kind (if budeet brcakdo\\ i was considered essential b\v 

nvesil.Cs ill lin iatttsi usrkshops.\\rcir,\ 

Tleu specilic bneflils accruing to lie variotLs idvisirV 
btards ild collilitiecs ill the nimional alllitayceill lesel 
arc that facts arc pio'idued to aid he decision process. 
Acctite inforimat ii is provided oil resalch programs
accordinmg toIeovermtn- ll-dtillcd developmlnt 
ohjectiivcs and rscarch programs y litget griIuips. lhis 
assures the capability to Iollilor the )rogals aid 
individual projects itaImill. accurate. anid consistcnl
 
fasltiot. For itiple. outputs frolmU
thie P)I'S indtlhe 
OI)S idcntilv resotict position (sciettist little and 
expeuditure) iand swork atCOtlptishCd to date. Tus 
progress can lt clhecked oil the impleinttti iii tf' 
programs. and facturs that assist or impede the sork cal 
le idcilificd. ('orrcctist' action can be prescribed, or 
lyeisionis oil alteraitive prograills cii be consid'lcd if it 
is detctrmined litat projects and progiatins are tot 
Itmtcting goals. 

These various uses aitd bemiefils of the inlornialion 
generated by a It S are descrited in Figure 2: I'otential 
Output and Use of PBS. Of specific interest is the 
tIllltiplicity of uses at the different lesels: scientist, 
manager, and natiital as the key to a functioning PIS is 

http:nvesil.Cs


abenelfit (and thus v%eslctd interest) of I hose iIf'olved in 
the process. 

SUMMARY 

The iced f'or the synthesis of plogrill fol nuilatioli and 
budgeting into a foruialized process has been 
recognized. I lowcvc r. ii lial bccun a difficiilt task to 
ac'omplish.)hili. cytItii ifijiic. lhus far, has ow rcrlcd duic 
tlo lie i'pe of iinoliiialtioi Collected. tl e illlels \\ilhiil 
\liich Ieiifoiiiatiii \s usc'd. andilhe process (or lak 
hicicoll) tlirouligh which the inilorliiiiill i\I IiwrittrCd for 

dlCcis iOIs. 

.'\s,lililig tlhat lese piiblelis art: coniillou,, the 
li'OCC' ,SdckCribCd ill thiluci' 1hs itCilmij)lCd t0 idml'liv 
key char;ictis and iiitnoi iuiioii inlcistelcce (or hllt caill 
be .'Ciiiitld Casi',il Niiid Cflicicill I) ad elli tse the 
illiliti\ jiudgCeiiCll of tllose inllol\scd ill an intcractive 

proceess. 

Irielly, the plalnilig formlulnilalion section dc~;eribes how 
direlctivyes were set al natioual levels, how these 

directives are integrated and prioritizcd
prograaliltlaically at the insitution Ic'cl. iid how tilc' 
are operal ioilii l Illc scicnl ific-hprofcssional level.i 

All inlcral parl of lile rogriill lorniulation prioccss is a 
tool witlh hich to collect iiforitllioi. The specific 
inloriiialioi collection iisirnicitll dcsclibcd ill the 
plogr illi bidgctingectioll ic'tnsiss olt Ioll, Illt ideiifys 
sciniltfic activitiCs, c;iCgOlit-al Costs. id ,,grih s 
toards pllojr1i;iliiueC ohjc'Clics. \Vcli Illis 
inlioriilioii is iiiliuded ill tile ul\wrd fliss' o pIanning 
hormilation, it 1lr1"\ ides tile basis Ii olbjcctivC jUtgnllclll 
regardig proglan aiild projccls aild ei iable's the 
iillStilliOiiOlil mli 6i0i1iii l ,rSSlevels to Cvalate 1 
lowllds tihe long-lall.ge goals. 
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Figure 1. RATIONAL )ECISION MOI)EL - NARS. 
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to Science 
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TimeSExperiment 

Proposals 

Denotes Feed loops going Forward to Future Processes 
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Figure 2. POTEN'I'IAIL OUTPUT ANI) USE OF i' S. 

Output Type of Information 


Time and Financial Time and finances 
Budget Breakdowns allocated to science 

endeavors broken down 
by operation3 project, 

discipline, regions, 
centers, conodities, 
and themes. 

Personnel: Information by 

time personnel category 

cost 	 matched to budget 

Variable Aggregation 	Development and 

research objectives 

target groups 


Direct Operating Utilization and costs 

Costs (DOC) of experimental and 


operational inputs 


Institutional Linkage with other 

Linkage research projects: 


internal, other 

institute, from 

technical assistance, 
and from development 

institutes 


Inforniation From 

Personnel Time Allo-
cation Data Sheet 
Account ing 

Personnel Time Allocat-

ation Data Sheet 

Employment/Personnel 
Forms. 

Operation Data Sheet 

Project Data Sheet 

Accounting 

Extension Feedback 


Operation Data Sheet 

Accounting 


POS 


Use by Scientists - Manager
 

- National Level
 

in~i l: can a ,,ess progress 
towards objectives regarding time 
defrined objectives for assessment 
Manaqr: can identify activities
 
and operations (by individual
 
scientist or in aggregate) that are 
out of synch or can identify 
rroblems for corrective action 
N LOinal: aggregate corriodity, 

thematic and Syslei information, 
and regional data will provide
 
information for p2rspective
 
regarding oriin l goals and
 
objectiyes.
 

5rinLirt: If cverloaded can request
 
supplemental or entreprenurial 
Funds - can identify expertise needs. 
MarrQr: can identify if personnel is 
being over or under utilized - can 
identify training needs For those in 
service can ideniiff gaps in 
capability For Future training needs.
 
NaiAonal: .ssist in setting goals and
 
objectives within capabilities or
 
authorize new thrusts 	 and attendant 
needs.
 

5.jrt.i5L: feedback from client
 
groups on applicability and
 
adaptability can allow corrective
 
action.
 
ManagQr: information can assist in
 
the prioritizatior of resairch
projects in light of objectives From 
national level. 
Nain_ i: aggregation on utilization 
of scientific product by target 
groups will provide information on
 
goal attainment so can assess
 
correctness of goals and service
 
capability.
 

Scien.Usti: can asess 	if original
 
proposal request for inputs was
 
accounted
 
tv-ger: can assess if limited DOC
 
is being over utilized by specific
 
projects or scientists.
 
N _ iol : can determine if DOC/ 
Personal allocation is sufficient
 
to provide staff and research.
 

cien Jt : is provided 	additional
 
information for incorporation into 
project/experiment.
 
Manjger: can facilitate efficiency of
 
projects by incorpnrating information 
and minimizing duplication. 
National: can make decisions for 
selection of institutes or regions 
for specialization or cooperation. 
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PROGRAM BUDGETING IN THE GAMBIA 

Jonathan S. Sands 
Consultant 

INTRODUCTION 

This paper pr vides a brief 0crvicw if ISN AR's ctirrent 
work \\ ili Programi Budgeting Svstcms. I will discuss the 
status of the ISNAR demnistr:ition Program Budgeting 
Systciii prograili, pointing Ot sofltiL (lie prlimary 
features anid hiighllightiig diffcrCiCCs between tle 
ISNAR tool and ;i more compilete I'rogram Budgetiiig 
SySvteCr.These diIffCrecCCs ICsult part lV froII Im 
Modified lCfifition of Program Bucleting SN'sten that 
ISNAR is using. I swill then describe our experience ill 
The (ianibia hi ic.y coicentratirg il file goals. result,, 
and furtictr \\(l k rCtluiredl :ill,. I \till piesciit soule 
o1 tle I ss"i(is we Ii1i1\c lcal cd to datc aloUt Program 
Budgetfuig SY',Ieilis. 

T his discussioin draws ol experiences hom ISNA R's 
\\oik in llrogram IBtlcidg i[I in a]).v plces. These 
inclde Morocco. Sudan, Syria. Nladagasgar. and The 
(amilia. Our miiit recent stork. aiLi that With which I 

am most familiar, has bcci ill The ( iambia. I swill 

tlicre-ci use tha expcriecl.e to highlight socme of the 

major points I wtishi to Ciiphlsize. 


TlIE SOFTWARE 

()'er Ifc pat,m ittyea rs ISNA R has developed a 
softwarc tool for usc il Nlorocco ill coljunction with tile 
implemicmtatiol oi a Pr o graii Bludgeting System in that 
country. While this tiiol is often called a Program 
iBulgctitig System. it is really unlyi a small subset of a 
coitplete Program Budget ing System. For coumtries 
other Iltam Moriicco, the best use of the program is as a 
demiolstra tilntool. 

The ISNAIR demnstatio soft warc ser'es to point out 
sofnce oftli heinefits possible when mioviiig to a Program 
Budgeting System, I lowcvcr. it is not a fully 
implemented Program Budgeting System; it is ,Ilimited 

ISNAR 

atid tightly conistrained demonstration of some features 
of a Program Budgeting System. It serves maiily to 
systematically organize information. Its two primary 
functions as a deiiionstration tool arc to illustrate: 

- (onsisfeint ln.ihromation. The tool forces the 
organization of iiiforation aboaut projects into a 
colnsistcnt framcwork. 

- 'eportingh'iific'.. It demonstrates, in a limited 
fashiom, some of tie ways ill which the information 
entered into [he ComptllCrCall b extracted ill a useful 
way. 

Consistent Infloriat ion 

1 tie creatioi of an effective aild efficient agricultural 
research program requires tli. examination of projects 
(discrete rcscarch activities) in aconsistent maner. The 
minimum essential information required for each project 
is limited to the objectives of the project - both 
devClopIImt aid research. the plan of action required 
to achieve those objectives, aind the resotrces required 
for that plan of action; liumai, fiialicial. aid other. 

The program facilitates gathering the required 
information aboult each project aiid cilcring it ina 
coisistcit fashion. Objectives for each project ire 
required; these must be drasti frotm alt 'approved' list, 
encouraging the design of projects targeted specifically 
to satisfy the desired goals. Tlhe operations required for 
eauclh project arc thl etitered ;mi tie )rogranm builds a 
project btdgct from that data. This process also allocates 
individual scientists to specific projects. 

Reporting Facilities 

A variety of reports can be geierated usirig tile project 
data. These include reports grouping the projects by 
objectives, by location, by program, or by scientists 
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involved. Project budgets can be listed as well as 
aggregated, into budgets by program. Work plas for 
individual scientists can be created to reveal under- or 
over-programfing of scienitists' time. 

While many NARS do not yet have software wilh the 
capabilities of the demostration program, the ISNAR 
software must iiot lie viecdits a ready-malide Program 
IBulgCtilg Systenl. Ther are several fudtitental 
differences blctween lhe ISNAR Ilciontiatioi software 
and a complete progiatnming tool: 

or I'rio iritizI;tking prf 

after priorities have becn set and the ability to change 


Ranrking1K 'in. jecs lb <olijccliyes 

priuitics is not curtenl) possible \with lie ISNA R tool. 

I'rogroni A tgrpi'lyon. A pfojt'eis assigted to :1 
patticular prigramir \kwhenthe d~it;i aie first entered. A 

completelirogra irlnit! tool will have ilie lility to ic
aggregate project,, intodifferernt pogtLans iin
the 

planniting fiLocess. 


I)Oa1(oi.ol'dialion. Al I lit le.slmallest fcsearch 

systems will have scCerll reser chlcenters. The 

ptrgrttrImmifg tool should Ihave Iile lhililv to comsolidate 

data from several rescach ccnites into o(le cent;il dala 

base for rise byi tie phnning connmissit. 


lhulg'i ('ontsolidatio. A kcy ;ndalt;tigC to ;alull 
gcling Systetrt'rograt nttlf is the abilily Itoconsoliflt 

project littilgets iritu existinMIstittIfd lirC-item budget 

catcgorics used in)Accunts. TIris is ceferfod 
 to as a 

crosswalk. A crosswalk requires a flexible translaion 

process thu gitips tle itelnls project
idgel used ill ile 

budgets with the more traditional litle itets used illthe 

niatioil accontts. The ISNAR synti do ott raves 

this capabiility. 


Moitorigu. filly itrplemennted Program Fhdgeting 
System will have a fofial link to Accunrits ill Ordcr to 
provide ip-to-datc reports to hol planners and 
irlaigers rf lIre status nf projects. 'Ilherc will also he 
sonIc standrard mectatnismn ti cvalriIte proigressltrsvrds 

goals (cunsidered as Mlitoring and I vaijumtiior by 
ISNAR). 

('untrics interested in imlementing i Prrogram 
Budgeling System, thlereforre, should view the ISNAR 
software simply as a dcn -tifatirn lild educational tIool. 
After use iii discussions ard training workshops. the 
soltware serves to gui I dcsign fsoftwaretle 

appropriate t tIe Sl,'Cfie sit[iltinn. The ISNA R 
softwi isan existing package, has tie seductive 
appeal :ifa rapid and easy implementalion of a Progrim 
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Budgeting System. I lowever, attempting to adopt the 
existing program as a rudiiin a gramn Budgetingnry PI 

System can esuilt in an inappropriate and iheffeclive
 
Progra BIudgeting Systcr. A Progra n Budgeting
 
System must be tailored to the specilic circuislances of 
use. 

A CASE STUI)Y: TIlE GAMBIA 

ISNAR has provided adh'ice ioiThe Giarbia, currently inl 
the process of implementing a Program Butldgcing 
Sys el . The fI'lowing section, providing a bricf
 
description of tlie
ongoing process. serves tsa useflul 
fraencwor k for discussion olsoni iiftli iniportant issues 
in any Prograim Budgeting Sy'still. 

The Setting 

The Giamttbia is a small 110,t09l sq. kin.), densely 
populated (over (5persons/kn12) co ltntry o n the western
 
coast of Afriea. It follows the lower watercourse of the
 
( ilmbii river and. except for tihe seacoiast is completely
 
surtnrdultd by Senegal.The estimiated porpulation ill 
1985 was 740100. with an annual growvtlh rate of 3.2%.
 
Agriculture accouts lor 35-4W,, of the (i)P. as well as
 
8)',;. occupy 50% of the landof cmploymeril. (rfmtitls 

undct cultivation and aret fle principal sure of expirt
 
earnings. The principal ood crops are rice, sorghtumil
 
tIrilll, and taie. Petr capita food productit has bec+n
 
declining for the last 5-7 ycars, aind local production is
 
currently less than 0'(%rfohncslic cisrntption. 'lhe
 
existing agricullural research establishrent comprises
 
about 25 scietilist-years. This numrbe is not expected to
 
increase greatly inltie near future.
 

Ili195, USAII) initialed a long-termr. US$ 18,0){00.000 
project to achieve foord self-feliaitce in hlie ( iatrtbia. The 
project is vising atwo-proigcd approach involving: "..(I ) 
tire long-erm instiltutionalizatioi of ait effective, applied 
agricultural research systen, ard (2)theildcvelopnien 
promotion and adriptiri Iry farmcrs of itprovcd 
11rr-ifilltUiral Ichitto]IIrg i tsearly Ispossille.-

ISNAR's Role 

ISNAR was asked to participate ilti of Ic 
fundamnrrtal cotmponents of tie projcct; tie 
estrilishnrett of an Agricultural R;.scarch Management 
Syster (ARMS). The goal ofiARMS is to set agricultural 
research priorities in 1ielight of faricrs' needs. 
rescarchers' recontmndations, anid tie Goveniment of 
'lhe Ganibia (GOTG) policy objeclivcs antd available 
hIurmin and financial resources. A National Agricultural 



Research Boa rd (NARB) would group important 
part i.ipants of the agriculture sysicn in order to provide 
a forumior the estahlish mentit(if research priorities, 
ARNIS willenfo0re tlhcsepriorities through procedures 
by which research programs will bie designed., reviewed , 
and f 'dd. ISNA R's work inthe (aimbia \w'asinitiated 
in 1985/ 0iin conjuction ilith the Working (iolp oin 
ARNIS and the Working (roulp for Financial aid 

Administrition Research NManaigcmni S lsteiiis 


(FAR 1IS). Bohliiof these working grou wererps 

organi7ed by the (I()l(i with support otfJSAII) 
 under 
the (;ambia Agricultural Research aid I)i'versilication 
Projc.t ((A RD). NI. l)igg was the primary ISNAR s alT 
memttber involved in this work. 

tuhC rCicitiiiII iiOii, .b 1oh the ARNIS and FARNIS 
indicated tle nled l the slectivC iittodu'tioil ol 
liinning, IrIgramninajlg. iti hildg'tiiig r eCidrl', or 

the r-se:iicit progrianl oii a irialIileiinistrati(in basis. 
h
The first step \as to inllducc tie onepts ot'rograin 

Bhudgeting through a workliop t;rgeting initerested 
personnel ilnvolved ill tile agricultiral resillch process 
in 'the (; lnbia. 

PBS Workshop 

ISNAR coinducte the first workshop on Program 
ludgeting in The (iimlbia ill late April ot' t1hi; yeCar. The 
workshop was not .csigniid ti inpleitment :I Program 

Budgetimg S.slm inThe (iambia. Rather. wc wanted to 
descrihl: a system previously Ltc,ilitd in the context 
of ucomplex NARS (Nltoco) ailli to expose the 
agricutltural resucarl scintists ol 'he CGamlbia to sotlie 

alterialivc metlhids and procedurcs fOr a P~rogram 

Budget ing System. Thi, preliminairy \ork is nece.ssary 
betore allappropriate rogran IBudgeting Systeii can 
lie designted and i inleh'mnnte.d,. Boti the siutware part of' 
the systet (if it is to lie computerized) a [iedthe1 
instrumients desigii ed for priority-settling and planning 
(such as the: NARI) iiiii he appropriateto the counlry. 

Tht stritutlir of it workshiip was tpicall of o our 
prel iininary \wo rksholps till Pirogramn Biudgeting. There 
were 21 local pitilcipants, 14 frimii the ianbian 
Goveriinent. intl 7 from Iti. USAIi (IARD Project. 
Participatits ranged from scietntific iscarethcrs to the 
)eputy I)ircctor of A griciItuiiral IResearch. [heI 

t)irtclor. Admillistrti .O, a1d AcoCtintn fr the 
iARI) Project we ie alsoi restiit. 

We used the de uionstralioti sofl\t'are. originally 
dccloped fIr Miorocco,Ito illust if arate the coicepts 
Program Budgeting Systecii. We tlinii described 
ISNAR's project mainagetimeitt s'stemi a miodified forlm 

of Irogram budgeting. This look two days. The next 
tIIree day., were spent Compiling information on tiree 
existing projects inlthe form req ired for tie Program 
BuLdgeting Syste.'m. This, in turn. required the .ralion 
of stILIdard sets of rcscarcli and dtvelopnlcnt objectives, 
prsonntl files. itlher resource files, and stanidard 
hudgets. The next l\\odays were speint introducing the 
participalts to lieactual sotiwart and e.ntcring tlhcdata 
f" the. thriec" projecis into the ciimtpitcr. lhe finali days 
were spenlt Ldiscussing tle IProgram lIudgcting Sysicinl 
prtocss. fthebCitfits to The. (;ahitia. the design ofa 
system for The ( iatia. ;ind the procedure for 
impiementitation. 

ContIlusions of the Workshop 

The paliciplnltsoft tie woirkshiopj contronted illailyof 
the fun'ldanentl iss ies involvet in mtroduciig ii 
Program Bul~dgetiniLg Svstem into a national agriculltural 
research system. Soic of the major issues discussed are 
ieSetC d hlCow aId, ihsii,Set in lhe(iaibian 

Il'raiiWvok are rec\';inl to allyIProgra l tudgcting 
S'stcm introduction. 

I 'here was tnloli mollt ig1cellent aliolg the 
participamts in the workshop that a Program Budgeting
System woul le use ful.perhaps even rtequiited,for The 
(inbia. This ltrIratn Budgeting System sioLiI fulfill 
two major f'Lilitiiuis: 

a) l.-ncourage the prtesteuiatio of projects. in lanldard 
ilmllt.byvhiives and ludgets illiI1)l order to alilw 

rational selection of the most wo'rthy projects for 
fltiding. 'his sti!ildardiz.d infiormatin should also 
he.lp prVnt oVtr- and tinder-bludgeting if stafftime. 

b) Thc Protgrami Budgtling System should filla 
monitoring role in iorder to provide scientists and 
lmanagitinll with information onl the progress of' 

in.iividual projects. 

This agreetment is essenlial for proviiting the nmtixation 
necessary for ht roduciig the mijor cliligs ilplieCd by i 
Program Budgetinug System. 

2) T'o accomplish these two functions. time participants 
realized that the Progian Budgeting System wiould have 
tomCut across alllevels of ihc research system; niational, 
iinstilutional, aiit poiilesioial. lhe hasic fulclillis ill 
tlhtse ireeev els he: by tiew'oiuld a )project creationii 

scientists, t) prograim creation b)y tile histilite. anid c) 
advice and re'iew [by theinational level. 

3) The worksi t p idetiticd tihe priiary participants, 
users, aid heneficiaries of tt e s'stslii. Ttitdesired 
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oLlpllts ;nd hasic replrt lfOrmats tie I' 'rigiiiii 

Bhudgetinig S)stcm were tescrib.dl. 


4) The measuring of tit' illlts til li sci'lltisls anid
p~rojiects+was believed] it) be il fIltlnamentail p l' i l i 

(;iinihian P'rogr;amii lhtigeing System. hl l'ecliniiin of' 

tie diictic llcs it cditl the snlsitivity of fihl issuethe pilicillaints deccided' Ilil file 1l"ii+u lliltll) IIhe 

f' l-ln 'lie Di c l R' saicl,
, Ihlciiit,i, 

5) 'FliC' w . i ,,oi thcliictl Cil ti'iial Iiikiges ti 

Act-lillts tha t W(lii Clithett't,,1'V l;ir t[Il 'lYtill tI 


'if tIIss ilii it i tt11tsili IUirt.'l010tals , OCL-dllsCSwe It'l 

l1l te llliculil io l ltthlli t hllpa l'-stin 

, s ti.1 'rIit ilt 'Illgt Ihi i 1 Ci ai)i 5 5 dit s 5l ukilll it .Raihcl, it is alc lilil uli,. illiliHlI, , 

111 01 lil+tllC 

tli s,tl+,cdt.ISNA, W st tk-'llli l, rialionl Itool lIt~ t,d 10 Ilet+ 


7) 1rhe, illljll t'~ lC'C111 'igi l l \\CICt 

CXlJr N'll1I li c i k btl ' -1U;1W 

i~l;1pploplilllmlbilil. lotwl'I 

,lTe itool iill l pot.li il l ;l,>,milnliliolll abot [lihce 

SUPYL-St~ ~~~ ~ ~ ~ ~ Stl11c11 i l le ILl it i llil hot lllh ,i illtha i v 

iititl t t'lli'tI t.iit'(lllIt'liii iuiuiiulnailu.iii
[lt he' %Alid lor all iiiillit,+. F.o r in lla • . ais, l lcd11I OICl!t, \%ilhiil flec I)'lilolilhililioiil'l l,+ii BIl'clilig 


,
S.NSiclll, plics H t Com! llllie~ ose ot pcill nN.tkcaich ofl 

Whlich l p t.,cit.t'iIhe' ;lillH of llk-tSC'iCiillist (111Ihlill 

I~it~i.Ct.'. The. Iloj C~C~lh i, 11h[.ie]] l,
CC011C' il li,, t. Ill 

,Thle ( iaiilli d, Aill;ilhllllilii\,(• oit lllm lionl \\a" mith licd.
 
( )l'r;lfitlliS\'t't .'hlillilk-d. IPltljLTl', irtillic llIOcd ll~l)
W 

ofl Acl'i vilic%, file Iisk , l'Ctllii t, tloh it'+ SIltl t.' 0 )lIt.,itoli 

Oll'theIIC III ijT'l. F A1it CJ'li\ 'i I I II l t' C'\ 
 Ii,ci'C ) lis Is 

worllkingli~ t lit. I'roica!,aret- hi [ haitd. 'Ilki d ntl-'ill,ofl 

Cotr,'s.' iplt\cvil aiggrep linlg il t' .0lli ! ililIlllillitlli 

hY, ,t'-ilfi',l. Addlili~illkl. lilC iN't1iilt.'d iliiiihei lOl'I'mllls 

waslit"iglilicmiill.\ red'ucedt~l. 


,S) Fi liaill Ili ilililil pinli ol icfill wasi deve', lopedt, 
aihlng, xili la -'lilmlii\' ,clhlcthit ll lt.,ilee taion.ii Tl'ii 
lan (ilil le le najlrs+lp, requliired, t file-fin , mate',illcd 

i¢e,tli ei e~cdt'ttd, aiind dlescribe l Ihie q'iualificillilln 
Int-ces'sirn I'Olr the pi sonl+ll&l,s.ig,ictl [iec ic' lptib~ilit ), ltr 
[iec tlcl.ol )llt.,iaind impll~lm ai lgl ilinon liofl h'I a 

llu t 'licillg T
)yIin.'hill. inl wa'si ;1iclitt ;is \\'lrkaile, 

atllhligifh tentat~iive, aind subjecti to Changei-. 

C U R ItlN N'I ATIUNSi 

A stuccc'tilLl wo'lrkshiopf doest Jill iciir,!l e that a 

tworkail ] liigriam Bttitgetilig S.stcitlI wvill Ile cre;ltdt tl 
schtdule. While ilitial pliai, Ca+illed li;r rl glanill 
lutdgetilg Systeim to he iphinltiltld ill tlite lor fhe hil' 
198X/89 Itltlgcl tear, this Illn ht Issihlpt A lew ofi

. 


f ile vIl:lllalils culrrntly, oli l tl,in~, ill 'Ilht- ( hlnbha
 

slioigfile imlell'ii litill ile listed below. These 

shoultl helli ccills illi NAS atteim ling to
iml emelcn tl i looliliml Blild , i ing Svs',cill.
 

Fiach Considerations 

A ,lllig iiil. ,liS 1ir ,tiCiliStk to idoIt ht Progrim 
Illit gotiig SN'Stiti is lit '' iif liuts I1 to1 ' Syslthe juIstix'
 

h Iiiiii'It.i I duliti mki'oii Col ',Iit lil .
 Iictr tiIilish li, 

iilll)ln 1Ill Ih~lliovC I)t'Cl-1f it¢ill jCiC HIMl +ilIliOVc,d. 

ilteglu it l h t with , Ili%Illl ieitiui itckigit. 

ihle ( i icomring Iroi s Ir,1) , CI tt CCliCI, irilslifC.llhtm,Tltct NkI~ll +il8hi 90,!';. ofl file. a,17iclillltlil. les emich 

hitNtliiilS\'SC'ili 1*0rli iI,gii 
litlecp

11'.L'01 thelitsci'liSN",llilelti
is i IBadNARin)l t

t-l 
iu.'iiii iriihno 

finania-'~ l cllllfol. II l l ill , I11ll c~lt'l(inlica¢+ ,+t)i tvt-ry 

s\sisiittillt\ill, it i ol l liitin. 
~c~l )l~ i-e( 

i tic ant 

toiii'lt'1C11~ ~'WVSd utldST1 tyM~lgal ~ ~ SYtC ~ .1 itCMl fiit einsti t li crnelcl selll0ii r ing 'iilr llc liitreviewltc, ii 
t '.'l11 h )tirii t t itIt tieti'tp h~'it st ' iiiiiu anlailt Bud eti nS'li7 c lill iilillliic'lili7l). d

lain;i i! w\'olk ,liop em Thec' i s;itgcdt hallt o ine llll-Iilliic petrsoni~
 
woldl her.t r-,
IC(lll 0 iV tIS, lhe+ 

illifiNil ilill)I lllll;ilillll. 
Tlhi" person(li does.' ntl t ',Il, ntl hais all) pl licul:1r pelsin
 
been luhill +tl \wihh Ih1il icqllm ihility,.
t.' 

Dilli ile h c' l -aniilo~ll Ihi t em li [,',t'h I)ilcclol ill"
 
Resea,'rch [])Il 'lisot 
 s 

file_ipruitc. Ic;itcl ,. A S lilllll ;illloll lollst alctivities are"
 
sutll illied't undert,\ w,.'wClal hig iprlljcI,, iltese discusionsiii
 
shli tal l i_ ' oli, 

du tl it-c illal id.+ gr e i-+, li i lwill+i 

liiI, be clii~d l ileh Ativ'ht, lev'el.
 
(Mallu"tlll owti r Cionrs'it ringituis tctdathe'iii lelyt
t ly , there_ ;lil. aihoull 401 difft.ercm 

budt ed~iicli\ ilic-,. ()l\ill"il', fle IOirt.'Lllr Ciannolt
 

co'lndut frequet-,rvi.ewsc\v if .10 aciv\ilic-,,. A%final
 
C t.liIraini il demaniiid Colllli ltlr c,,ltliiS
h-e lo\+ 

NV . The
 
people~loriginally aillcaited'to vl l [itt'''slll ari+aniid
o hie 
ililegrl I[i eh gt witt,,\ih Ack-'oullisl e oltcuLpieda lil ,
 
fiill-Iinic, w\ith iiiiuily/ill t I-_',caiirch re ts'l . W hati little ltl
 
fihcle t,c' t-, [liIe
<lef r is spentil lllilil ( /IA l) budg.l 

() mi-llaltioillal Constralintlsl 

The Naiolnail Aiic illlliral Reserchlcl Bolaii (NAIR B)
Was designledt dectt_.idle_ illl+cvi¢\w aindoill ipnoriilicsan 

app~trove- fihle Iestich ilial-il constructed a11the 
institutlion Ileve1. Tlhis slli (it'prfioirhi iti landre iew\ of 
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the annual progral are a basic Iunction 0f a Progranm 
Budgeting System. The primary justification for pulltting 
projects in the Program Bidgeting System format is to 
provide consistent information for thlis process. 
I lowever, to date, no NARI3 nor ARNIS his been 
createl. This is primarily tuc to political circumrstances 
related to the recent elections. Thus, a systemri exists 
without thle origiial orginiz.rtionial structure envisaged 
to use it. The fall-back plan tras he,.rn Iouse tle Inlterimi 
Project Comiittee (I P('I of tire (GARDProject to fill 
the role of tie NA RB. 

LESSONS 

ISNAR's strength lies in proprsiirg aid nr(odifyirg a 
framework for a Program Bidgeting System ii the 
ciuntrv. This frairews ork includcs prorgran forltio , 
Project defirition anrd selectioi. arrd rihiirithirg arid 

CeVillti;lil.
thCse tic ill parts of linc miigin:ul cofnee[pt of 
Progra r Budmcting. ISNAR cam brin g to thiscndervior 
across-cttunilry perspective tih;nt helps tinimii iic pooilv 
designcd, tiWiorka h1 'c IIis. 

'Iis cofe[ptUAl devclopiicI isbesi Undertakenr l llhriotlih 
a series of workshops with NARS personrlc. initialr 

introdrictiorn of the concepts can Occur at ISNAR. but 

furtherdcvelopIrcrrt shotild occ!r ii liecountry ilorider
 
to henefit from Ilocal expertisc arid knorledge. Tile 

people wliho
will be []lost ilftctCd hV t11 lrOglirn

Budgeting S',ystem. ttre scicrliqs,I sC.i ch directors, and 

tie plaiiirs. rmust participate in these inilial stgues.
 

ISNAR can help draw ip sp:citic plais for the 

imripleientat;ion of ilrogillr Ihdet.lirrg S stei. These 

platn slilli Set irlllistic tililetileh. lor"iriplcrirctilioni

aind serve ais
berlitchnarks froir which to nicasirc 

progress. The scope of these plans can range frornt 
specifyig tile idtl tosition of nationllsi rrtlur. Collp

advisory boirls ;illd
proctlures for folnUrlinrtlg Iling-

riaIge plains down to specifying tie purpose and expected 

oiiputs of iConiprterized prograil to help tire Prograil 

IBudgeling Svstem ii plemeirntation . 

ISNAR, hwliwever., i s no couiirparati advnltige in 
actual softwartwe The c'reation rif cusionides'eloprrrnet 
software isbest Corinductel illtile Ceounrrtry byvlhocal 
persnirel. A less favored rlciirtive is lt r tre corintry'.

t
itself, to hire coisiiris isprogranrrers. TwO points 
argue strongly for this division. ''lie first is reduced 
depenidceree(if ie NA RS i1ISNA R. Al\n softwaire 
syslcl ;rscoiplex as il'rogranr Itludgeting SV',tcn will 
be subject tor evrlutionary iniprovnlrents. Tese Cil be 
siniple errir correctio,s is\vellirs l ire irncorporation of 
added features or the redesign of the S,'Smiio reflecl 
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organi/alional changes inthe NARS. If ISNA R is the 
software developer, lie country will be dependent on 
the ability of ISNAR to respond quickly to that country's 
requests for help. With a limited staff and budgel, 
ISNAR will have tr defer rrainy of these requests. 

The second point. tranlsferrirg expcrtise to tire NA RS, is 
related. The benefits rccruiing to a NA RS hy increasing 
tie computer expertise of its staff are signific:irt. If a 
NARS has no perple qualificd to develop tlre required 
softwarc. ISNAR carr scrvc to identify onsultants, set 
up training \,orkslrojis, indadvisC oiloltrer aspects of 
intro(dlucirrg colrptiter Ichlology. 

('omirputer titeracy is ofterr rCquired and lot ,lrways

available. Workshorps and training sessions for tire
 
Pt
 rogram Budgeting System shoultd thepreceded, if
 
rnqtired. by ione- or 
svo-day couirse ouil rllptiter
 
basics.
 

CONCIUSIONS 

l'e succecstul a id rapid introduction of a Pruograim
Budgeting Systemi dcpends on many factors. Ali analysis 
of our experiences illThe (arbia and other countries 
has identified sortic of Ihe iost importat: 

I) There rmurst he air cffccli\c priority-sutti ng capacity 

powelwith ctnru Ill to activcly giele agricultural 
research. 

2) ()nly iminimal changes siould be requrired i tile
 
orgarllizat o al tructunre oftI ic griculture research
 
systei. Major structrinil cliringes rusually invuilve 
Unfforeseen subsidiarv etfc's. ise will Orfien dlli' tire 
structirl chlariges theiselves ;1i1l will usually delay the 
Proglra Iludgeting System inpletnrerntation. 

3) l)el;iiled ldv\iLce pl;lliig Of tie idurll
 
irnplerentationi pruIce(ltfrs Irrist be carried nun1.
This 
plariing should identify all inrerested and affected 
personnel. 

1) A ffected persoine titl st e introrduceld to Ire 
concepts early inIre process .very effori should be 
iial, totbuihl counsensus witlhin thisgrouip ofntIre \,tile 
of a Plrrgl;nri ihidgeting Systemrn 

5) Perceived beinfits, sirctr is lirtigetI security, by tIhe 
affected scieitists will speed idopt ion. These beInefits 
should be identified aid ad'ertised. If hCnefitscmrmto be 
identified, iirpleieintation if tIre Prigrimi Burdgeting 
System shotuld be reconsidered. 



6) '[he de' vhlpmelnt aid implerlnt;tioln t file svstln 
shouldlihe cvolluituoiolta. with fhle Iuitits ofl each 
compunent readily apparent. 'he complete, imnueitlte 
hiipllen tut ii ot a tullt',dgd svsteim is usials' 
ultltrkihle. hle design of tie liter stages is pl'tially 
(lpI'id iit l lil NicSch l. l ;(Ih I)tiOll tid llldili,;itoitl 

flhthle I'alk, s ps. 

7) \ 9eietic lhloigriii lumdgeiting Syteiis',itlstwic 
progl'ill, tl+sill.tlto dllllollstliat c0iCi. is t ilI 
ld..qulte tool ho impleimeing I NARS-spcific 

S'stlli. I ilectite ,ilc Itt a pat li'uili cottllll, 
shoild be Clrted liv hical tI Ined thispitfimlnC 
sotltare shliould take ;auliit, fe of XIeStintill2 C,lixp;eltid 
c;in be hilill rt11 ItatiV types Of con11itlEill otl\'ilC 

applicatiouns such as spicadslvltsll, id/or dataise 
illalgTs. The desieli is obhl l$'thiCICy lidtt itt tilt' 
Itcll Ce(ntilillns, the srlttureC o1 1he NARS., ;it the 
a\ailiblc resoites. 

IMPI('A'I'i()NS FOR ISNAIR 

Much \%irk t':l' is hlr iSN,\ R. Specifically, ill tert1istit 
the ISNA soltire. \c hive thrce nmjtr tasks: 

I ) The flexihility alnd sillplicily of the dcnltotts lalionll 
tool must he itcieauLsed. The incleased Ilexih ilit, will 
allow aigilaer diuvisilv o(t NARS to henulit fouI use of" 
the tool. The role tf the soits1 rc as a dlumunst lt iou ianl 
training tool titlist ie lil'lt;Isi/..L. inid ItleIelceplion of 
tImesOtt al - iasl g ttI l'ml 1-t.11 lil ,,etlillg S\'steItl 

luist"he i itled. 

2) The.key areas of, ;I i'lograml Ilidgling System that 
haIve I0 bt (liliud litol Sie'C6 llleI by a NA RShe s itill 
sholld lIe .deililied. Possible \ariatts lilt key ltrctiules 

l l'oa i ;tln l utld,'eing slell should be explorct ad 
tCslCt. liC CollCve , is :Ois llrqired. We lltil idetltil' 
those ptIiof a lollatilll ltttudeling Sstil that aire 
ahsotilel esseintial tot siec'slil opcrliill. 

3) ISNARImutlsicisistenitlY Icqtlaiill potential ttc 
\ilh the picucitiltiiis lit estailislikig irtg kahl 
Pru gra mumidgetitig Syleti. TIhe Istiltes requiied It 
i i)ciiCei ill ClCeCli\e Ptle tl;illlItidgctillg 'Stcm ie 
significaint, atnd the ht'iiclits of the sYSteili lilistthi 

\\'eigml tg;iilst tagtest t'ists 
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MONITORING AND EVALUATION IN NARS 

Diana McLean
 
Research Officer
 

ISNAR
 

h'Iis paper is ad ressedIto agricutI ura I research directors 
who wish to build mlonitoring and evaluation (N/I ) 
mechanisms into ougoing operationls oit'their 
organizations. It is the first in a series of papers oil the 
broadcr topic of monitorintg and cvaluation. whtich 
includes evallatioll for pllininl putll poses (cx ante), 
ongoing prog-im c.altiatioti, filial progrant evaluation 
(cx iosl). autl iplct e%Alt;ltio+t. ISNA\ R has choseni to 
CotcetItrate first otil the llollitoliltg antd elvauitiont of 
rescarch ill progress. Because ISN,\ R is attempting to 

'(lvcelop practical tuaterials tor rescalch Ianagers., this 

paper tocs not prcs,lt adetailed res icw oflic extctsis e 
existing literature ont theol-iC of evi:luatiolt. Ncilhcr do, 
wc attempt to present dctailed aspects of lrpersoticl 

evaluation of finalcial andtphysical rcsources 

nlanagCtliCnl. 

This paper will I I) pro\ide a general inlroduclion to 
tonitoring indcvaltatlion. including a rief defitmtion 

of tcrtnls, and exanmples oft lie roles NI/I play ill planning 
and mantaging research (12) describc ISNA R's approach 
for d]CvcltIing sttbsctlttcnt ll;ttCrials ill 1nifittritlg Mid 
evaluationl: and (3) provide itnfortmtationl ho \ it 
introdtue ittottitritg antidC aliating into onigoitig 
rescarch programis antid acti ilics, 

Your fectback as research ttlaiage Is is very ittmportatnt 
it) ISNAR's proess of dcvcloping iclcv ant atipractical 
matcrials for usc intna-ional agricullutral research 
systems. ISNAR seeks your views ott the idcas and 
technitues presentted in thisi patper. as wetll as tile 
approach ISNA R proposes to take itnthe dcvcltiptcnt
otiffurlcr NI/ nilterials. 

WIlY IS MONITORIN(; AND EVALUATION 
IMPORTAN'T TO RESEARCIl SYSTEMS? 

Monitoring and evaluation (M/pI)rocedures are 

intrinsic to good research managemenlt. Monitoring
provides information ott aclivitics in progress, enabling 
allltlallage' to ailjust a research program during its 
implcmetnlation; this is particularly important ill 
rtscarch systems %vhereresources - htIan, finimnial, 
and physical - are in)short supply. Lvl'latjti.ol which 
deals inore with llong-itr-I issues of quality and 
relevance., cal enable a1lescarch instille to assess 
research progranms antletI lhodologics, identify 
prodtjctivc staff, and identify antd respotnd to cotistraints. 
suich a il n f1eCe cuts. Both monitoring andr budget 

evaluatioi pro\ ide the tacttual basis for mnaking research 
pla inittg all lvcls of tle s.sicl imore cffcctivC, anid 
for justilying firtlher investnents in research to nalional 
policytliakcrs and donors. 

Research tuanagcrs can greatly bcnclit rom inlegrating 
even limited monitoring and evaluation activities into 
day-to-day procctilrCs. Whtetn uscl in a positive miaitner, 
these activities can bring nanagetnent and staff together 
otil a comtmon understanding of the objectivesof research 
and lie perf(rirmaltce expected. 

Research is intrinsically iccrtain ill its timing. atd 
research progratns must be kept flexible. It is precisely 
bccaisc research is so uicrlain that research maniagers 
shtould pay mttore att.ntionl to nonitorittg and c\ alualion. 
Decisions are continually being tmade to adapt or 
reorient aclivilics its circum1stances and ie\ information 
require. Much of this infotrmation cots from good 
monitoring and cvaluation. 

WHAT IS MONITORING AND 
EVA LUATION? 

Moslt research laalligers have betn exposed to sofine 
aspects of tiontiloring and evaluation. Oftetntitmes this 
has been through an association with a dtonor-funded 
project or for a national planning exercise. The concepts 
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o1'M/IF presented liere are more cInIliehnsi iitInvliCs arid ea 
be integrated into the Lay-tIo-day Illniagellircllttl
 
research. They IocIs upon systeris Iswell as projects. 
and becolic parl ol research planning and tIhe 
nanagenfle IIIolcsotirccsa1 all levels in liesystemrr. M[ost 
Ni/F is conducted by the rcecaicles. station heads, 
proalnl Itleadersiip, aid liicct oral. 

Monitoring 

Morniitoring is tIhe rinrioing iiccss of recoiling, 

analv'ir,ig.eportiiig. Mird tol'irlL d tilll the
dIlr i 
impler entati il cliil(v L.ic 

inoilrihlnin 


ii lf ' liI I. 'Ilie puiirpose of 
hidcierInirlChieicI,, %% ll) iclivitl' is 

r riil! hi 

irllilgeni llaiillIc clslii 


itrcc ilin! 'gcldillto II. It 1ur10vi cs tIccdbick ti 
In il Cnt 


C,ininc the progreiss of wokniiikins pianedl 

pI,retis Cnigr to 

objcCli\ s. ticictIt dilev i ,idiiiil' ks. ;ilidtlicrcr 

take CM rnctive ;iti1iru ill lie (o0 rse (11res CJIeIe 

1WinijIIrr iliit-i. 1i is ilii iieuHil in iiiiY;r Mid is p;iii ol
 
ire Innlla eri ii lliailli. slcln
inllinoi 
 o 

Ni nIge' , ciiis l r I n irii fii 

IniiLct ilnun thihc its i) 


t'll mIr cell.,' iils *terll is [iot 
liee kOnsInilln! e ilstils'. HnIt 

siil iihiuiis dilti in i'iiiCL't'ii. Ili ill i;llsis,
illCrrCLtiliilli. ;1li( ccilink ir [tlr\,. iri that 
rcnic;icrcis pccivc it ;is isCii. Mnithrinig pirs'idcs 
iricI (ttIhd ii nrccss;ir Vl t, c1iririsichcii ei\C 


evill ionirla dalc.;itilltr 


-1' j 

MONITORINGJ EVALUATION 

Recloilding ( Data ) Informration from
 
I Morntong
 

Ana ysis Information from 
Other Sources 

Reporting (Information) Anaiysisj 
I I 

Storage Recommendations 

Corrective Action Modification in
in Impliermentation Objectives, Resources, 

&Inplementation 

Evalation
 

IFv'alati i is ai arraistical pricess. necdcd ill rcscarch
 
plalrrriig and implcrentatioi, and tiassess the impact
 
olpast activities. lviAaliatioi is based oi both qlalitative
 
roi ijiraotitmrtis'e 
 iormation. Much of tihe iifforinalin
 
used ill
evaluations isgtirced t hroulgh routine 
Illoiloriri . Whelcils Ilroritoring, would addrcss %'.'iclclr 
ain ictivity is plrccding:r iplanned. evatialoi would 
ask whcthcr Ih,.oiginal pi was apprlcth prialc orIillliced
 
IlIll ifiCilloill. I'Va tllioli1i1sil' rLsuit ill
sllS iset o1
 
recOrllne aliillis.
 

Tl e IIi L'V;ilIii"iii i,rised li dc rihlsdistiic'l\ 
diltcrcint IriicCsCs, c;illwinch Ci Seeuriillsill whell 
discussing lire tuopic.AiV, ivssessiilll, .pplaisal 
aillsis,or rev ie is i tire broadl seiseCe'v;ialatiVc. 
I lowcvc n-,il elienirg evihiatioi isa1inlagennillir tiool. 
we a ;iSsIICld illnallIVC Ilii in cit eria' e'ist: 

It is iil taill 1cliic altgelsti i well if] advanrce and to 
set lips,'tCielillic iilrll ling p lceilres: tiis usulllly

takes r'le l ioi tle series oh*well-cirosenr
h lii 


ibservati ns.
 

s'rl rrtl'iiiinns iii.lcinsider the irrstitliilnl. political,
 
siiI, Mid ceOroninnc Co llctIi h
whiuCen'lirel
 
ctdllhiclcd.
 

A diflcnialii mrsli ne iadc ceiicn research
 
rcsultls nn lire lil lilre' iiakc to naitin al
crntlitilt 

dveiorInrIit 


b' niational iilrasniric e. cclnuiic policies,
 

nle objectives. lI e taller is aIso inehicnced 

extension piossibilities. crrvirlnlilental factors, etc. 

Ftgrirtt i. rinlnsi nlrt ,iIniniitirhnig lit'viluniitiii. 
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Ali er ant" 'allinon is a cOprn lcli aI lysisc'li.l 

potential imlpact of an ac/nivity I14'fre iplernienllioi. h 
serves to set target olijicivs.' ind is used illpriority 
settlihg and resource allocatio n. It defihlls the baselihe 
against which progrcss towai d planned objclivtyes ,oull 
hle ieasured in)sublbse lltcnlcvaluialions. Fora NARS. e\ 
;atle
cyalliatioll, which leads to ill-ritd lesarch 
planlling. flaybe the single most important, csaliai;ts 
aeti\'it \. 

Molitorin.gand onfgoilg I'vahiltiol hl,,ol\fithe 

cillection of data oilkey. ilicaloisand th.:ailysis of 
Ihlisand otl, r n i atih loi ~iltilll,:Clnt.,ntitonofe il 


\ 'il\'.an tl 'lllJlillill I. \%,I hexle.L ctl iresllts. ill 
i givell tillc hfirll'c is t +le c;; intl usllmost pl ie t ilforill 
ole'a'\'lluliti l l'it+II)llll;Igelle1 It Il'iisCS: it illtliat';elt s 

fl'icni ly'lsit e ;titlJd ilild iiib Cliis ill 
\ 

lll il itleritili.s 

originail g andl :11lla lH.lllnl
piarmnl 


Al I /fA /l/jiill is ml iisscslllclll'a", oI IlII'oIll/ll'c 

hIII 'tli;lti.'ly it/or /li\il}c t itisti
loiill: llil' 

duf't,+Illtillt."%hc:thIth.:'o !ualllohliccli c,,\%CetrIl 


alttllltd. and file c lss o lal llicr p/llcics. 'te 
IClJIllltI sI/l


Jlllllllillg ll li_,n .
 
ICs0ISlls 1+ilhC int'OillIilt;ltCdill// ,(itlI.lll

1111ilII ltli/llt 


hlipal c'l'ihIliitio/lof reseilch tl'll-pls itdeclllille Ile 
\tellt ti \which all ali% ilt.'iddlessed larger ic CltipllClllt 

,
goals, sti/lh i ill.reas.d dolliesli.' flrill productit n Il" 
food s,.l'-stiic r,llIt has ; fIIlle of 1I illIllore'. lintle 
eillN il\Cillplii/ill allt is. (Ilelebl' lio I alla'ter acti\ 


effective nlialla e'ellltool. Impact .\alualiills ate iiftel 

used to Jpslif' to pi/licyllakelrs \,t J
resolrc:S shiild lie 

allcaltcd to research. 


PtLANNING TONITORIN(, AND

EVALIUATION ACTIVITIEIES 


Questions to Ask in Advlnce 

Nonitorilng ldevaluation are successful only ithey can 
be usedto maintain andl illlo'e Ile qlulality of research, 
They should [lot bccomc ends in llemselves. Before 
installing ne'w monitoring and evaluation iri ecdlurs 
into a particular acti\ity. sw\ li/ lcstins should hle 
asked: 

a/riaVhtt fli' t'lll/lilii'lil' /opot'i ' .515fy,1llll n/ i/Ilis 

which /I''d /to/elf/il'd l/l it t.vichin/11111nd 
i'Ji','iv'l'v? I l soil' NA RS t lic rllhre,ytlnilly Ied5 

itilprovS'en, ll. from planing to ilpleliicillatioll. 

* IVhuu i/ri' /it' l/li't' lhw /l'i'fiiv<'i offlit'l l'Onl/ nl/ifeor 
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Jmuinis? NI/. Cannot compare performu ne to 
objcti\es if"Ilcse ohjectives do not exist or ;ar 
ambiguous. At each leve of research. fromIplanning 
to cxccutio, objectives shold h defined which are 
consintn witlh the levcl tcofellort required. 

Ar' l,'ill11/F',roI'd;i., nit tr1m vIs tllre a less 
,tnlal ppi plloie hellill ,,T h\\or o , l \hich 

Ctll be Illolified 10 s,t k ltteil'. 

m
Ml 111w(AthIw inl.11ttll..I'P whilpiTl-po,,ald in 

w/1 t/I'. It is Cs,,llial MtII planning NI/I
AC lI C'i,.., I t. l lliU,,: u',.. results110CIl.';111 \,ht,\kill file'. 

S\hll c'. 

tlhisilitliellce. hi n \,.'i\l l ie 


aillt h ii pollr+ lltId hiL llstrllic tile anll'sis or 
t
,iliill IllI\' lc(llilh 

tl lh;t l ni tlolc'l IlIIa L CISiiliith\ I.LAChC hQdIl l-
to taktC lrI'CIi\Cacitills ill tile lcccssylI\ tille rame11. 

Iilltlle' fli li' .il1 p/I /.i '4dulti . tlit h 'o ld io 
/lhi''ii// ( )1Ce OI 'C'Cli\Ls Il/SC I'CCII.tcilledt, illdic;lir's 

lrl lIe st.lh+ectccd. lthi S of'e huI-,t /11d tlhe l 

Iml..-slurcd m inccd.
t11 elci'l ( )Mlyct:,ssenlial ill n'laflioln 

shtmll Ie CO'lICt,d. 

I li t IdIt' i/i/lth' iti'/hil /l)i'ili', tl''d//Itl/ii.'
 

O)hjective ill
tile sclsc Illa Ile slic infoltmation
 
Ciil.clcd +'several difllIrnt people \otuld.be
 
collsislll: s'ili'ible ill that lcorctld data exist to
 
back-ulp Illy Colllllsiolls IlllIdc. 

,Ii'/lir.Siol/li'I//l imh adva'ille' ii' rk ? Thisj to io tle' 

illIpliisa conllilltlllellt It all le ls t keel) l'eeordsnd 
a capacity to alylyse anld syit .lesiedilta as h
hey are 
pIssed tiIhroulgh the sy'ste. 

Roles of lonitoring and Evahzlu ion 

Inforlatitin from e alLiitioils is used for monitorihg
 
different l\s of IaIdersip (ripITable
II. Some 
evaluations ity occur on'lyi/lnce in I0- 15 i'ears, others 
are required oIl a tmire irgular basis. In national 
agricultural rcsea rch sysIclls. mollitorig alid evallaliol 
can play a role ill improv ing research pi/rograills ( I) by 
contribunting inforllatuil to [lile proicesss of priorily 
selling and resore allocation, lllg-lterm ll ltlilng and 
progranl lormiilatiii. (21 by iss.ssing program 
formulatitn proccldltres and program leadership, ( )by

3
 

assuring Ihiough Intllorilg that llay-lo-dayct i\ ialt
I'rSCMell iiislillaolils ire inilllCIllte.,d iccording 1t 

schedule, (4) b.yasscssing the pitotlitialsuccess of 
rescarch Ihlntugh Iarly fee'¢dback Irtiiii clicnsiiilresearch 
while research is onilgoing. (5)by, valiting ex iost [Ile 
illill of rIesearch atthe cimilclion (i fi acltivily. (6)hy

evaluating the ultimate impact of a activity ss'ell alter 



cotmpletion it) estimte fite c ttitiit cuiti(f research ho mtre alpropritte for tfie .iutificrit ill o1 rc"scatch
 
dlc oplhlmnti. 
 fifugtitis to iil;yttkel s tIaIlItitr .,c;'chicft Iiti llgcts. 

ISNAR's APPROACi T( I)IVIIE()PIN(; M(ONI''ORING AND EVALUATING
 
M/E MATIERlAI.,S ()NG()IN(; RESEARII P)R(RANIS
 

sic descrihud the 1e11t' lii.s 

cotrtibtions Ito lesca.'trLh pla',lmlillgailldI1 l {.'llgcilll 11)
 

II the irc'vii is s weti I)ch i I 'I'utlls iand Concepts 

heL 1I(I¢d hy)\ a llttolliltollinl anld eva'lut ion++lSN'sll. iln this doti~llil . ll lt III "prlat I111, I'leL'n Ito 

ilc seit.If tfile i\ttt Ittnl dix lit\ il t t',fse Cttrlillill,.d ICStll lh ;nIiVtili,', \hthose st.iCnilic tutll')it
cttntribuitions, ISN,,\ R is lking anitc\t ,lilitimiiv tn 

apIljr cht I thle t'Vclhtlo ili l l/I/I llateiri , h tr II N, ill i rt., ettit ttscd t til OjCt.t, \\ hich ;Itlilri s S 'C'iliC
 
niaittiinal giti ltil;Il ten izclth s\ nttll 


Cntit ilu to ;I nat;ional Itscaih itljcti C. Progralmis 

. Ih ud til ll t l."S.ifll h lttIt/Cf S, i. ;ICIh j)tHItI ill [Illln Cttll i a,iscs
] N~t'it'd It.' + fl~t i+sbI/l' lIW;IL'i;Iln 101 .;Ilh.l ll l lltlllh(CI 01 %,,I).,+il'lCiu t L'l;Iih ll', 01lCXI)L'I 1111CHIS 

,l.' IitiNiARIi titt' ItSIuill tU' ( )hjCti' ailMv'hlI \f ltsi iiii thf,'iitt tr h.'viiC;ItfhcmIIaInIcrI' I~I C.;i,..I C\XII,,ICNCL;t II I rh\-. Ill 111111. IlCIII. l.'(,jC+'C', 

l'ill will hie cs;ili; l 

The first iifjt.'ct i' IS, t dCxclilf ticliliqIicn ittl otijeclikV',.
 
mll(llitoln lillII( L a llll ill ,v1~l~ ,1" .;nlc'ncall'l ;Iti\ i ,.
 

aiid plp l,.'i .Ilie cItte toi thlese 

I ;ttlin'Ilie tiiryiia ti iz . inti fle ilUl Rt la.tio)nship w' tll n gtiil ian lititi l rl.id .,Vte P iitiiiia 

Ifi+1tt ti iliu jttit.' t. / scI llo Iii f;11titiltlilditi i i a
fu t/ 

lccirsi i-llllakilat llit glall ltl hcs andciltucc , plt cve_il. At N,lcvcl of research plll ill and plogrlll
 
[ihtteiiiiit'-'iroIN llllil Itu)i;i I t/ sIt~ '.tl (t1 
 l ditittitl i fci.t sisi ithoul t tefiiti to golls 

;ai/' f iiHIt/ llit i1106i1O tilll IIsit . It if ( I f'siIk i tllil IIi a 
T'l ;It(. ti/ li l ;till i;Iti if tl tfcscIiliii i l etlhtl l it _ 01' di.atal Ia lice inclic itlt iis iplliiu .lCIOM'IS~l1'Illi~lll;t lUlCI t'd n cI',iG Cs t.'Mllll i m 

tfitlic alfll \%il l ill he il l , ISN.I tlituntt'dh)n of file \ iyst'nIr." h pltoi lls callhI t e igned/i antd 
(hOtt'llill . .ol fIlillp lccl llioll otJ NI/Ii-'kwitiatin li /l t s"o[ Ittllltl ilt i t hide tifi d is lhtfil f h ile 
fss, itte tl 'tlt'ist If fitt,+' , 01tIttfi i )iil'iitv us (i ti;I fl ik. t prot idtht,.i h ltftii T'Ili "'if i .s ;I 

illill i tldi ill lillfttiii h -I I hiCilt v l icl lIiclI lia ti i lIoficti ie it/ptti hich dIlillu iiputs,.uii t 

file ics.tilt,. pl ig Itlil'i,. flltti. 0t.i ttlarlflsatiltc
tllld tg ia,lit''tiii1h hralll te,+.ctif'il.eohtr 

Thet lafit at t iijttst oft. t t t. Iton httillttluitt ahiCh1ohjd~j i kill he Ito (t.,\CII''lhe NCtOWn \ I.lhl+ff'ialn lotH". m'icuu _s"Itll, itself 1)\N' lllu n X.Vht.,lhur 11 lltlhiS. 

flilt' ',;Ihn; ittll, \ hiii h is Itiit ' ii itill h4 fileuiIk I lllilnl' ioi tiii sr Stl i teiil l iiiti t plr vid 's isplocc+ssen ofl rIt+,wmch. B~ecilsc"Ihlinfing is pr~dlob b ' fI,' CSsuil 10 .. t hM!,Ir;ImlIL 
Nillpl,. Itlot illI 1111ll l l Illlcilik itY, o dall; anld I' 

ht iiil t Il;HI lflillg. ThI SP,.-CiliCN 
tIpm gl n: I rt.",i I I .']lfile ctllcclio+ll c l~hL,)0 l 't-tmlillc llcllls 

IImiHl"' ISNN.,R is p li l tin ;I s,'al a;lc a t i sin(," (iii l i o gi).;Ind it dlilclI/tet ilhiint tlht,' Icaluii l 'ily 
dillC tI.t 11hilti t..i h0 u ltll f'st'li, tic ile t tilti',,t hi ' \\ hi.'h ttl rut s \kil il t 
t.'\iihcitNi0tii ifi' tlttit. F\ Mllt. te laC liclIl IcslillC%fil siigic sillr ( alt wvhi 
Iritt c iil ltscarclt tCct iii, t h' ,h, 

wt chiti)t 
tiI cit ti Mid L sflidiit 

flhe hn lil hllciess. utct1t ist lcorllsca+t5 Ttleau 2 i g+. thi oN"itlI(l suiitale()lu ti i1Iit 

fr.ret.arh aloril ln M/! snd(liit s of 
"l'hC th ld O ~jL-CliVC \N.ill hC to lie\ C101)nIIMI_'rials lor 1'.% %clilicti itug isit h icscitit flitViiit ,ciitCilttat is', n l it is 
t vi fiialt i'ati ll, l tifI1 ei ltjllill ll t ;Chit i\i I/i/ititts s tl i stItl;sit lisl which Illi tlelirestearcit I ui11ag.ls inl 
c lnltitC ittlllef rle scillrit t rgja ct oisspt i i l. This is an tllisicd gtiall ltorit listi ltr h1hcics.y trllls. 
integ i l cp o tiiilt ,lllitn iun- aiidil ttt sitice lcit ll.l ll-a
1)ro%'idus \,;Iltmlblc lessns~ s le.atrned't 14)I ll'r.c n;ll,,ad M+onito)rhin, Ongo ing Researc.'ll+h 

iescarcF +"h llTI M .!C S. 

Mitoring is, primal N lotI.uWd oll [lie imlelmenthation 
Tlhe: fl'h l tas~k %\illlc it) tcl ophlmatlii la lt imptl~' Al inputls aindl oil+a hievelllcinl of flhe oitllptlls. Mot~s dtl~ 
e.v ll u a t i on o Ir¢ c.a;r h pl ogr a.. ,,. T h is i s, n o tI c o l sid et cd t lf i l l m o n i t or i n~g ri ' s c a c.h ; c l i \ 'it ics a r c. ru' c ortl e: d 1 ) ) , 

it lpriolri~vly clitallr . since. it is it hmng-ttl-rm e.ndea';vo+r rcscarc.lhcis l~ux ari ' cosl'.sn-pih.'d a d analy'zed 

http:ui11ag.ls


Table I 
EURCIA tigft
Ic~y~~~gg A9riy ynlr 3ecyrEO
 

Level of Category Methodology frequency Use 
management 

1. Cabinet Impact Socioeconomic 5-15 yrs Guide investment 
survey level 

2. iational 
agricultural 
ministries 

Impact 

Ex-post 

Socioeconc,ic 
survey 
Technical 

-15 yrs Guide balance of 
investment in 
research/development 

Review 2-5 yrs institutiona 

3. National 
agricultural 
research 

tn-ante Technical and 
socioeconomic 
analysis 

2-5 yrs Deternine potential 
impact of research 
initiatives 

(coUncil) 

Et-post Technical review 2-5 yrs Guide allocations 
Diagnostic studies to research 

institutions 

4. Research 
institutions 

Ex-ante Technical and 
socioeconomic 

2-5 yrs Determice potential 
impact of research 

analysis initiatives; justify/ 
allocate resources 

to divisions/programs 

Monitoring Physical/financial annual Improve efficiency 
organizational; 
Beneficiary 1-5 yrs 

of management 
of research 

contact institution 

Ongoing Annual research annual Improve research 
reports implemen-'ion and 

planning 

Es-post Technical revieo 2-S yrs Balance of programs 

Justification of 
resources 

E.-post Personnel annual Assessment/ 
evaluation assignment of 

personnel 

5. Research 
stations 

Monitoring Physical/financial 
organizational 

annual Improve station 
management 

Annual re.iew Short-term 
and reports (annual) program 

Personnel evaluation Personnel 
management 

6. Programs Monitoring and Quarterly progress, quarterly Guide short-tern 
ongoing annual and 

final reports 
Annual review 

and annual programs; improve 
program planning 
and management 

7. Projects Monitoring and 
ongoing 

Quarterly progress 
reports 
Annual report
Annual review 

quarterly 
and annual 

Guide to modify 
projects 

e-post hinal report 3-5 yrs Guide for future 
projects 

8. Researcher Monitoring and Quarterly progress quarterly Guide research 
ongoing reports and annual execution 

Annual reports and planning 
Annual review 

Pirsonnel annual Assessment of 
evaluation performance 
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p~rogressively Iliugi the itiai'iv lI lt Ipttijt'tt 

leaders, toi p1ograttl heaids, to [lie rcseittit ifiirtctiritt'. 

In [Ile case of resealeit itipuis aittiservices, the hietiieiiv, 

al lci''iidIt iit'invoe naleltis.i et ildlesltinlol Sio 

10l ilC O C lCiCII\ IIII NIIttI( IltlsCst'tl( CS 

4
collei on'ts tli ttlisandiCttIiil slilt! and Ilellli t lil ittCI 

iIISI ititiiet 

Lpit's; NhSel heitaiIlltis MICHle 

ltt li il uiti~ ut'titt s tuisiti 1ilisi it 

i Iwavs iitciii ill 'N \ S. Cit III i t 	 i1111101 ilIt Lick oft lile 

eaiiaiilvlilt1 hit' fliltf01 (le tt'St'iitictI-S.
 

Itii1d hiIiietSfIC ld'1;iid] \NIptls0 I"114114 siiIN\ 

;[i''l4ft iil)ll~' Nit itiu sii (It'st i lii t lt'tict' ii ls iii 11i lilit 

AM [uistil.lil ilil;111lot s Iii 

tepiits it'pittIIItMid iiis. I Il' Cileiiik ue lt'ilil1' 

C III iIllL\ W i IL ,\ III I-[o;I 

it'it'ti alih iitlititten tat 

tlitlulgil 	 \It Is'.at iAttl td Illitt ItI uIlit )s \'iiIuiIIttl il 

shud17$dlwolng;s; ~ o~s hl 



Tale 2 

Jwt'eis of itsvihiu h.R .i f
 

, UI'TS - D'tcrninCeI 1v ptrtjccts. based] oiloperation ,,orkplans: 

-lprTlrai statcd OLbjCCtiVCs
C l"Mp SOnttl scienticeand 


support time
 
- ittniintl expeiditttrIs 

- facilities 
 constructiton or 

acquisititon 
e quilpment acqttisititon 

& siuplies actual Ilse 


lILIdCrshipI prIojet meetings 

program mcelitgs 

- traititi cotuses comipleted 


(OUP'UT ('otI'IS - Ic red bIdth by projccts and . p't)gra Os: 

- preliminary research dta 
rCsearcl rm e.cperiments 
results 

" ctuilheted progratmi collllittce 
restyarch rccotnientl~itions 

lestllts 
- lte"'il trained pstI' nl 

Calvcilv & improved 
ipt t)Iv-d facilities 

program report programihcad 
time sliers individual reports 

accounting data accolnting office 
tn-sile reptrt institute eigineer 
prtcuretment data accotunting office 
prtcurement data acctnting oTice 
lab/station logs hab/statito Iliaim..i 
ieclilg rptorts project lcad 
meeting reten is prtgrai iihtead 
training reterds traiinng officer 

tesearch reports scientist 
Publicalior,s project head 
antd stinevys 
prograimi records pirogram heal 
annual reports NARS director 

tr'ailling recotds traininig officer 
ladtiinistralit administrator 

Iecords 

I'LIU'PSl (omribution of knowledge from reseath pl-ograms to research, development ad policynaking bodies: 

- new kno\,ICtlIC relcased program records program lcad 
of interest o 

t0 resca rl., i cmOliii enldttiols -rstexte itll 


Icclhnohgyr certification national body 
ex tension service 

extensionl & eutllulltllicliois 
 NARS director 
policy tinke, oil policy 

(OA . - Rewatli clatittsiip to riatinal developttent objectives: 

- illCrCased crop productiti datIt 

- intenisicd changes ill ctop 
ltld-usC pat tcrnts & inputs 

- ett. tItitiI rettced rlsittit 
& Ilatl-lIsc resture plantning 

- increased per capita cliangc 
ticttmtc increased spentling 

" improv'ed decreased disease 
nutrition & mtortalily 

farm survys statistics dept. 

input statistics dccl. miinistry 

sltrvc itelids latId-use body 
platning dtlli planing b-odlytlcnt 

national data statistics dept. 
villige surveys devel. ministry 

tiltrit l Sitrveys national healtI 
service 

179
 



Storage. Whether itmanual or computerized ditia 
Collection and storage SN'SICIII is uscd, infol-Illatiollshould 
he accessible and rctrievilhIc hy limilagels m dit'lelclif 
level'. ol, (lie "N'SICIll. A cclitmli/cd (it 
data stol;lgc Cill) CakISL' IIIIIl1.'CCSsiIIA (ICI;I.%S;11OtIlIVilig 
Stations it' information is tillm ailahle. I.ik,--%\ isc, backup 
(IOCIIIIIVIlLthOll ill 111C(ICI;Iil Willill Cd it( [[It' NklfiOll IC CI 
11CCLI[lot hC i!l CCIIII;ll IiICS. WhCll (ICCidillg VIICIC to 
SIOIC ill[OlIlLitiOll, (11CIILT(I lot 1111('1111alioll. 111Clacilily 
of Illo\C111cill, and the ccill it.\ ill (hiLl stolillvC Should ill] 
he collsideled. 

Evaltialling 011going Research 

U011- 4) /R-0 I'l-VICIV. I<CsCill ('110 Alliltioll ill\ A L's 
looking ill I I IL- I CIC\ illICC ICI I I C\ Cd (111Oki I I I VC; I I C I I 

I I Ill ill V i I Ih I I) I( ) -,l d I I I I I I Ill i , :11It If I I L' C(M CC( L.\CCl I I i( I [I( I 

I C V it IC I I i I C1 i\ i I Ws. I i I)Ill IC(Itl I I C l D ;ISSCNS I I IC I I I 111 1 lit' 

IM IlliGil jild iVCIIlClIl MILI "Kill (11 hodl Ws -MVIICIS ilild 

I)IO ,'IdIll ICJdCl NIIil);Illddl L'hCS1 ;lL'CoIIlI)IiShCd 1111011gll 

;)CCI IC\ it'A . PCL I W\ W\% iSlilt' 1111110;ldl Most OIICIl
 
lAt'll ill M11111,11
1)10 9;tlll IC it-W, 

I)lOgl';Il1l IC\ iC\%'-, Alld I)L-11)11110 1)(21IO1111,111CC 

c\illwililm. 


111111INIhC l IC SC(I hi.-IC lllil( HO M/F S\SICIII Gill IIN4 kill 
101 it hA of kc\. SL'i-'Iltifi(' 10ALICIshil) lit ;I NARS. 'I.,;if 
scit-Illific 1;111;tic hIpAv Nomig illid mC\pCI icliccd I,,a 

i(ICI\ I(CO-21li/M I)IONCII; Ill dCkCIOj)iIl2 COMM ics. TIIC 
ilIII)ol IiIIII IOIC 01 I)IOgIdIll lt-ild'-Nlil) C:1111101 hC SllCSSCd 
Cllolli!ll \%IlCll ( MC 0 )1lSidCk S I 11C ;lbSOItIlC illlj)OI 1;111CC Of 

111CIICCI IC\ iL'\%I)i OCCss 110(Illdlil *VC\IIClilIlCIlL1tiOII. PLY; 
IL-\ icv, 01 Illopo.,Cd C\I)L-l illiclits. includilli! ;I dkcilssioll 
of icli\il\ ohick-livvs. latiolmIc. Illc0lodolo g \ . all;lk is. 
and illicipiclalion Should illokc :ill IcsCalk-11CIS ;IS 11;111 
01 IIIC IMIC : S. 'IIIC IOIC OI'WIliOI SCICIMSIS 
isCHICiA 141',1111CIMIll ' IIIC klistAIN6ill Alld 11)011('Iillg 
AltClIlilikC idL-als Mid HICIllods. 

PCCl' 1(:\iC\%C;Ill 1)1;1\ :1IOIC ill C\illfl;liillg IL"WillCh 

Alk itiCs 1).\(IL'(CIIIII[lilig: 

01C dCgICL' 14)Mitch I)IOjCC1. 01 iIC1iVi1\-

OIIjCC1i\CS 11il\L" hCC0 JCIliCCd: 


111CCXICIII III \%IIICII ohjCC1i\CS 11;1\C I)CCII IIIOdiIiCd 01' 

ddiViliCS I)IOI)OSL-d ill lighl (11tic\%ildoll1liltiOll, 

I)IiIII;IIiIN' holli L-IiCllls 


dic cxWIll lo Mlich acti\ ilics ;tic oil %cllcdlllc 

[lie liiilclil)c"%and cliccliclics" of vollillmilicatiolls; 

111CCiIj);IhiliI\' 01'%I;Ill 10 ;ICCOIIIJ)li',Il tIlCil OhjCC1iVCS; 

tlie exIc III of, co list I uc( i%c ill tclact it)IIS%%iIll o IIle I. 

national and i life Ilial ional ic"Calch inAiltiles; 

the dc"I cc ol, succe"s ilk llic\ cd ill lc.,(Il\ ill Iusotlice 
coll."ll ilints, \ licilici hinding. lilcilitics, ol Illimpowel 

IlIC NIlCCCsSIlII tIC\CIOI)1l1ClIl (it illicl-diNciplillill..\ leilw.s 
Iol- impIcIlle Ill ill ioll :[till amik sis. 

A111111ill p/ ogl till I1-i'view, I-ild) ploglaill Should conduct
 
ml alliltial illicillid c\illwillon to arlillwc ille ImSl will"s
 
Ic"Calch lk-Sull, ;uld Ic\ iv %111clolillt-ollung yval. .S
 
III oposals. 'IIliS IC%
ic\%Should hC I[Nil utiolmli/ed &,;l
 
pill Iill 1.41111 ill ;II(I-SC;Ildl Allillll/ifliOll.
illc nuimp-Illcill 

PICIMM11011 101 ;11111
1);IlliCilMlioll ill IIICSC lCt'lliliCal 
lC\iC%%SSI1OllI(I COllstilt](C ]Mll (11 :1 ICSCiIlCIIC1'S fill) 

IL-SI)( IIsi I) I I i I ICS M h I. I I I C I L'h 11C , S11011111I)L'(-( III I C I)i I I I I )I 

\CL' I)CI 101111MICC[tic ClIlI)IIk * C\iIIHM101; Illo(Ts', 

I AC\ kC OIC 01 I)i0jC(I Mid I)IOgl'itill IL-AdClsllill 

illid InillulgellIL-1111 ShoUld I)C;tN CYCd ill !Ilk I)JOCCSN. 

Mllp/ chi'll sil't. pl (Iglam 11-1ii'll.. I'CliOdWillk , S;VC\Cl \
 
IIIrCC to li\c wals. it is itko illipol(mil lo oll!alli/c
 
CV;Illlillioll" ill lilt. ploiccl Ol 11IM-IM11 Ic\C1 (1)ilkldlc s
 
questions (it 1)[OgICSS, illItl 11"'NollS
 
IC;lI lh-d. Ihis L'Oll)I)lL-IlC1ISi\C olOill ;1111
JC\ iC\%011CH
 
IMOM", h[ illgillk- Iol!C1IICI*it.110111) of SCIliOl ICSCiiIChCIs
 
lot itIllow ill-dcpIIl ;1Il;iI\SiN thall occul" (1111
ing Ilic 
allnuill pliwmill lC\ it-\\ S. \\'IlclllL.l a gloup is pIIIICd 
(oYlelliel III C\ ;1111:111Cit]);It liCIII;II 1CWilik-11 I)IOgI iIIII, 01
 
111c cliscillb1c of ploglaill" which CAIIIIIII ise (11congoing
 
IVSCilldl N,\ [Clll, [lit' hilill)(lilliCS Of thCiI I;Isk Mid HiC
 
IllililY (itit 11111st CIC;IIlY dCIiIICd ill ild\;I1lCC. ']'[It'
b1--

I)OUIldill iCS Of IIIC C\ ;Iltli!(iOll ;IIV IISIMII VOtI1IiIICd ill a
 
SCOI)C of \%ork piepaied heloichand.
 

A(hance phimillgot a 110111(1 
ilICIII(IC I)ICCist- Illilils (111 lo Allildill,(IOL-11111CIltillioll 
I)COIAC 10 ill[CIViC\% Mid sitL's 10 \ isil. NII(Millt SlIlliCiClil 
FICNillilih- Nhotild ;I (1114-ICIll IiIIC 01 ill(Illil\ tic SlWi CSIL-d 
Iloill plelimillilly iillal. Sis. Some supplCillental 

infolillatioll IllaN. nccd 1ohC vmIlcledillioul.1111til 01101 
illicivicw". Nlos( c\aIllation Icaill" use ithIClId (11 
ililcf\ icws, lield \ isils, ollscl\ illiolls. ;irld wpol Iwilding, 
All C\;Ilkl;itiOll IIItIS( I)hCC IIIC 11101-11itIll ill IIIC 
institutional. political. SociA, ilild ccolloillic conlu\1 ill 
Which it is iIIII)ICIIWII1Cd. BC\Olld ;JL'(11111);Il koll 01 
iICIIiCVCd ill)(I C\IILTfCkI ICS1111S. ;111C Alldlioll shoilld 11V 
[()Cl;llil*VIllC illICI [lit] Mld C\ICI IMI IiICIOIS illk'Ctillg 1hCSC 
results. FvCII fcclillicidly Sound and collipetclifly 
illiplemellicd ploglaills S0111clillIcS do [lot ;IL.liic\c their 
oI1jCC1iVCS. (IIIC 10 Mich CXIIiIIiC LICIOIS its StillfilIg 
changes, Itinding culs, III ;Ilack oI' I'ticl I'm hanspoll. 
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An e ,aiealtion iculiinates in reconmendations: for a 
research prograin this inigh he suggzestlins for the 
revision ofits objectives, workplan. ilid schedule, or fhe 
sUggested ternialion of a program or coliponent of it. 
Const rainls to iniple lllci Ia ila ideiiificd and 
solutionis recoimmiiiciided. ReColllllienldationiiS or 
prrilnl clialil',S should he discussed with the 
researchirS iind pioraliii lCirs piior to tlie sibiiiissioii 
of lh final report. This give', hotl ile researchers 
iivlved anld the teani a chiaiice to e\chaiic ideas ni 
test each oilier's logic i ill niillial selling. 

Estimating Costs of Monitoring and Iitvliation 

When moiiioring is calrried out Olhrough itnial 
lliliagcllent cillicls, 'er\ few extla IcSoUrces irelc 

needed. Tiili lic1 must b
ever, he alloceled lor 
CO u-dililatili' Mil l lll il g 1;1;aalt Ihe[lt l l aid 
directorate levls. nls lhe re.se:lch v;\rSlcni is 
unidrtakin \crs exteilnve dala collection and analyksis. 
a specialist ill c\ahllioll shollld ilol he necessary. 

therc ;it,_ Illorc eltllrallNus cost., associalcd with 
e\alualiolls %%hlii Cxclial asislalc i broilght in. There 
lie pr 1111d cons to ll C11t1llril viliil:l, .. !Or Iiioit 
coilplex or Coltlro\clial ict,,ili prograills. 
collaloiratliou \vilh external pecialisISlaii\l e vaiuablC, 

osts loitlld be budgeled in);daillcC. based oil the tlpc
o1 v\alualion required. Il cxperlisc ,oughl. 
Itranispuirliltion and sUlIiplit lulCCds, ;lnd the til rtChulirlCd. 
;hould additional datla collection hc required. the costs 

of,Ihuesc activities should be buill into ihe research 

prograin budgets. -valnat iol slli Id become a part of 
roultile prograning and inplemncitlalion, and be 
incorporated as ani expelise f eof*onducting research. 

CONCLUDING REMARKS 

This paper has Iried to illustrate the inportance if 
integrating even a minimal package of nloliitoring and 
evaluation activities into day-to-day ianageimelit 
practices in ilational research organizations. It 
concentrates ol tile internal imollitorilig ald evaluation 
which should tlake place for onglingl research. and 
tocuses prilarily on the nccc.;sary reportig 
retiriilclitS oh thC researchers themselves. Setting il)
NI/F proceCdurCes il ;IrleCseaich ss'sCinl should he sei as ia 
tool for better llilllag 1tl iii nodtsil intdiling 
cxercise,. 

ISNAR will he Icsling slie ofl these ideas and lelhods 
in natiial agricultural res'arlic systc is overtcinl ing 
year. It is our inltention to iole fully develop methods 
tflr oiigo ing research program Inliiloring aiid evaluation 
bel'ore miovilig into the other broader areas ot evalatioii 
described earlier: cx ;lte, cx post alid iipact. We 
sClcoellC \o1ir feCdback ol both the informalion 
prcselitcd hece and tile approach ISNAR pruoposes to 
Lake ill desetopiig SUlSeqtiiClli / Intalerials. 

Finally. I want to thank ill\-colleague.s, M ;lhcs\%Dagg. 
Pelcr (Goldswortlhy. and (ihazi I lariri. and forunler 
ISNAR staff lTcnbhcr. .lsetti Murphy. for their 
ConlIribuIiois to this paper. Much of tie naterial is 
theirs. 
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ORGANIZATION AND IMPLEMENTATION OF RESEARCHEVALUATION AND MONITORING IN THE ICAR RESEARCH SYSTEM 

R.M.Acharya
 
Deputy Director General (AS),
 

Indian Council of Agricultural Research
 

INTROi)UCTION 

'['lie Itldiai CA R) isCounciil of Agricultil Research (I 
an aiIttohIonlouls registered sociely set up,by Ihe 

cr(iverniii of India to undertake, aid. promote. and 
coordinate agricultural and animal hushandhy research, 
education. itld Ih trallsfer of Iechnology.Over X5% of 

its tuilds,cOIC I'1011 cix iIIIIIt grants billlit
 
Agrictltuiral Produce I 'es lund. the US-India iund, 

hIil;itcril co leratio, n d all
Itlf igiaSistancet so 
contribte to its rcsomccs. Tlie iniiml budget is around 
Rs. I .0) million. excluding Al' ('cxx. I IS-India. World 
Bank loans. ;Ind CXt'e:rnal assiStamcc. 

'[lie Council fiiictions through: 

- its ieadtluar,,r,,. svhici is ;n adi niiistlratiyC and 
national evaluation facilily; 

- it,,research units, which comprise. 411 reseirch 
institutes, 6 :.atioiial researchcenters, 6 project
directorates..1 nalimal burcaus, amd Ihc National 
Acade'my o Agrici.ultural Rcsearch MaNtmgcmenl. 

These institit es aiid ceitcis ci iv rall the crops, livestock 
species, fish productiii syslems, agricullural 
engincerilg, processifig tcclinlogic, agricultlurc 
statislics, amd ccmomiic and natural relurccs related Io 
agricIIIhIuIC. 

There is a nclvork of 72 multi-disciplinary and miulti-
locational problem-orientatcd AII-hidia Coordinated 
Research Project s (Al(RI's). I('A R also sri ppirls 
individual scicntist-orientcd AIP ( ess and US-India 
funded ad hoc research and also implemnts bilaleral 
coopritix c "id fnrcign-aided research. The Council 
Cipliys ;artolnd illh00 scientists ail. along with the 26 
agricullural universities, is perhaps Ihl!argcst 
agricu tural research systcm in lie wr. liThe ICAR is 
headed by a seniorsciencc manager. Ih I)ireclor 

India 

(cncral, and is assislcd by deputy directors general who 
are heads ol respective technical divisions and who in 
Iurn me assisted by assistant directors general and senior 
scienlists.e tc. 'lhcre is a separate hieraichical set-up for 
administrative and financial services. 

NATIONAL EVAIUATION SYSTEM 

A national evaluatiain system exists. A planning 
commission group oil;giirCItltllalrcselrchl. and 
education is constituted every five years to consider the 
five-year plan proposals. Furthermore, the ICAR 
headquarters has the main responsibility for evaluation 
and monitoring. I lere. in addilion to seven subject
malter divisions. specialized evaluation units, such as 
the Priject Implementation and Monitoring Unit (PIM),
also exist Ifothe planning mtlprojects. 

IPOLICY FOR 'VALUATION 

There is a formal policy oi evaluation, especially of Ihe 
ICA R institutes, courirliited research projects, arid ad 
hoc schemes.Although tihere is tit) set policy, the whole 
system is alsisubjected to an external review I'ron time 
tiotime. 

RESPONSIBILITY CENTERS AND 
EVALUATION SYSTEMS 

I. ICAR Research Sylstem 

Whenihe five-year plans arc made, a large working 
grolup oniagricultural research and education is 
appointed Iy the Planning Commission which 
evaluates the iipilclntalion of the program 
envisaged in the previous plan, identifies research 
and educational priorities for the ncxt, and indicates 
the strengtlhening or expansion of the research 
system aind the financial resources required. In 
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evaluating the effcctiveress of program 
implcmen tat ion, the utilization of research results, 
and their impact on the improve merit of production 
and productivity of major agricultural products is 
considered. 

2. 	 Components 

(a) Institutl's 
[he institutes are tile major unils of the ICAR 
rescarch system aind have an internal cvaluation and 
niitoring system. Research projects are 
formulated bv individual researchers or a group of 
rescarchers in well-siruCtured Research Project File 
RPF) profornilas which provide objectives. technical 

prograns, evaluation ileasires. arid funds required.
These are sbjcCtC(l to CX-llile eahiionlii hv tire 

project leader aid tihe read o; tire division before 
ticy are appi-med hy he l)ivisionnrl/ltslittC Stif 
Rcscarc'h (ouncil (SC). 

Tie .R( "sconlprise tile head of tlre divisioin and 
sc;:ilrists of tile division al ilie divisional lcvcl, aiid 
tile dircclor, head iof divisiirs. arid senior scieilists 
il tire institute Ic\ el. The divisioial SR('s cxist only 
iii ftie National InstitUIrtS (ie thire liii~st inslitut s 
\\,]lit conrsiderable p stgradiile tealching 
rcsponsihi litics). There is a continuniu, inilloiioriing 
of tie research proiCLIt tirlihI tire quartery 
ilcclii 0sif tire SRC "and s,irlissiori if bricf repiorts 
ever' quiarlcr aidl it tieend of the year in RPIF. 
These repolts are carilled bv tire project leader/ 
read tf the divisioin rnd tie direclor. The final 
reportis if tire projecls in RPF are alsu subjecled to 
.x-po., evaluation. The institutcs are suhjcctcd to 
xtcrnaill evaluatiron every five years (On iniqiciiiiial 

Revicw), The rcvicw involves tire inslitte. ICA R 
icadquarlcrs, and an external expert leanm Fitch of 
the institutes alsoihas i Mniagenrilt [Boar'd or 
Co(inhttee to broaden tie Iase if dlecision nlakihlr 
ui researeh prnigraris aid resmource allocatirin, and 
ilris iredis quilartcrly. 

(b) 	 , III-hItdia('oordinten.d Restrlh Projets(l IRI's) 
The AI('P Ps at e nionitorco reguirly by full-time 
seiiior scienltists - the Project Coordinators - anid are 
subjectcd Io cvalhaii on at annual workshops which 
involve ino ornly tire scicilists engaged in tire prnjects
but also scientists fron ICA R headquarters and 
sonie senior research scientists frrii outiside tire 
systemn. These projects are also subjected to external 
evaluation ever), 5 toI0i years.t 
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(C) Ad hoc I'rojecv 
Ad hoc projects are subjected to evaluiation by the 
ICAR lic.adquLa rticrs sicitists, external rirferees and 
scientific panels of 15 to 211eminieit scientists drawn 
froi within and outside the ICAR resca rP ,,'.slci. 

(di) uoreig,,-Aided I'roe i.V 
The evaluation is done jointly hv scientists at ICAR 
headquarters and representatives of the donor 
agencies. 

CATEGORY OF EVALUATION 

As indicated above, cx-aritc moriloring andcex-post
 
evaluations are carried otl. There is io selection of
 
research projects lir evaluation except by the 
OnuintluCn iial Review lcaliris (ORTs) and tile inid-Icrrl 

appraisal corlinilltec., both il wich evaluate the lrmajor 
progranms. 

TYPE OF EVALUATION 

valuation is primarily dcsigned to cxairitc tlie 
effectiveness of the inpicnlicntatloir of the technical 
progra iin itachicvcnent if tile envisaged objeclives. 
Littile emiasis is laid on efficiency in tcris of cost: 
benefit raimn or the iapact on prodictiuin ir productivity 
if"i partlCuIlar crop/livestock species in tlre coutrv ii 
general. Fire qiinquennie al reviews of tie instittlcs and 
riftlIe ysi ci. however, dor keep in view tile results 
obtinied in relitionl ti inptlls and tire impact tihe rcsults 
have irade of production. 

NIETIlODS OF EVALUATION 

Peer review based on presentaton if the reports in tire
 
SRC Incettiigs at tie i slittitc. annual workshops of tire
 
AICRIPs, aid cxalinration of reports are tihe major
 
tictliods of evaluation.
 

USE OF EVALUATION FINI)INGS 

The cvalia Iiifiidings have been used for restructuring 
Ire systemiii. e.g., addinig lie\ instittutes/rescarch units 
and projects, redefining tie mandate ofdifferen 
research units, and making changes ii Ihcir pirograirs 
and structuares. 

RESULTS OF AN EVALUATION OF THE 
ICAR RESEARCIt SYSTEM 

A critical study iftIe eva Iuathionr and monitorintg systermi 
in ICA R was carried ottut as part of aouclitry report oil 
the Role of Evalunation in Naliotlal Agricultural 



Research S',vstines (NARS) prepared blr the 
Ilnternational Dee'lopnment Research Centre (H)W) of' 
Canada last year. It was based il responses tL) 
qluestionimirus sent to the institut dircchi:,, licads of' 
divisions antd projcct Cooinators.atd pursoal 
tliscLissiIns with senior olliCCrN at IA R hea:dquarters, 
dircctors, and icads of divisiolls ol I shcted institutes. 
Other doClunlu'nts rtlald to tihu uV\luatiolls Carl'iud oit 
by h Rls +1thu ilsliltltts and jillid-terinlapplaisal 

commlilt-s of AIf 'RI's seru alsii examinid. 


The results stliwu1d th1t a s11:l ttC-hlical Sct ion .xisted 
ill eaCh inlititutC toheI lcp itl illc oCiiualch p')j-ct 
evaluation mnd 1naiticlalicc oh escarl prljuct tiltes. ()n 
avragc. twsO i.cIlit f 01,11thu SR " 'Cr kre held. 
aidl ti pligruss oit 70t proijcts wAis nmoiitored, [li final 
uitports eit. aliiitut. aind 2-1le. ,18 piojuci wkcc 

prMIOSatAs Were co,.Stirud. givhin an voverall m.ulae of 
ttIt piiujccts evaliated. Th' I ( 'i.c.tin ,\\ Cie held 

(i,-iaii crauget thhr days i,aiing iliniist 25 projtc s 
conisiderd ch t. 1 li. ,iicig-s lC:slightly lioiig.r 
ill tileuNaiitional I,littt-tc' limiis ie titic a .'ailu-
lo ,.;alt;iiol .a h piri \us ( )iitsitlit iiisuficient. 


, ! ,isp;Miti'ilMIatttI ii )tiii ii)ic-thiiid i01th . (
Sfivc--y

nULclillS. 

Although tileSR( \as consiieelit htilty elfuctie by 

tlie responlents. tile
majorityv of' lieu litnle spent flr 

evalitaion \%itldt noltuNt
gCsl any i;il hlliciellcy. The 

examination of, Ilie RI's in most of tie iistitites 

involte illtIle st ud" r\ualt-,d a lack of stiousness tv 

project Iadtlis. ht-ats of ti\isiini,, and directors in 

evaluating tife projuct propisals or thir ailuiial/Inal
 
r -u t iid ill
Com min icating tisc. C;.alli,.i indiigs 
io tile scientists iall,to thut-m to im tpii lit 

ptortmat-c. timei \, litle,. individualItiding it 

projucts. lIistead. thu divisiiis/cctusr, were gieln 

biituet illocations withoutlly it-i Ci isidration of 

th ntlds iifl pilit..,s cii ca rietd ottil. 


The responses oht:lie-'liuct ( 'iortiiatls (P('s) abotll 

the ulfeciciics o l thc ies,.:i
rch cv;itiiatiin ifAI(IRPs 
sugested that -'ftuetivc tollititrrigof thesw projects di 
uist thriuglh tht-Visit, of t ile uis 1111dthe th 
through the annual \rkhops. Most V.aluatiol is. 
however. atbiut effctivnss ill implnliciing the 
technical program and is primarily hasd on it-,p ,r 
reviw at Ih worksho Thl. major constraint in the 
evaltuatitn was thu dulay in tlic subnission of the reports. 
It has hen suggested that to iiake tihe Iircuvaluatiin 
effetive. tl P( units shuld t lrngtherid and thu 
exterml revic-,w oftIhc \w rk hc dnenc cr, fivc vcars. 
Thu PCs visittd cacth Cter oit av-rage (lice a year Ind 
CoIiutticatet thieir obserations tii the citer and tlht 

ICAR headtuarters.Similarly, on averag., oc 
w\orkshop was hldM cacth yeal, except illsome projects 
wh re it was oncee it)tw Scar. lC ru'.-ilnliuiidations 

madc at the workshop. ;is well as those o iih mid-tcrn 
appraisal conlmlittee. wcre full' implemented. 

The ad lic uscaicih inded out ul tie Al' Cssproljects 
hiund and I JS-Illia fund hicI were sllbjected to 
evaluation inl]9'5/X iiiiiihcrt 172 and 9)2, 
respectiv'ely. (it ol 1h72 Al' ( 'essiiltldud prljucts, 
090 wcl actuiilly Opiliing tiiihe 'car. A total of 
Rs. 17-1nillioin and iiltlioi wre siunt iui the two sets 
Otl"h'CIis.'l'heS, llltCS 'ACiC mioniitoied by 21 
scicllilic panels. 

WEA I(N ESSES IN TIllE'EVAIUATION 
SYSTNIM 

Il spitu' ii ti .'wuil-laid system otiesearch uvaltu tioii. 
there is ageneral lack of appreciation othluneed l a nl 
rile o r,'suarh evaliation. Thic, majior lactois. tli 
Centralizeud antd gtc-luralizCd cruiilnlil and placement 
,ystcli flsuiclilists., rotation ii lictiis o,divisii'is. and 

arly tissessllcilt ol' iit- tists ilrthi iCtr ur 
iltvanceumnt, appcear to have led to lack 'if sriousinss 
ill pIlanning, evaluatioi. and inoititning of research 
projecl. There has also a geneual decline initheicell 

standards (of research pierornance. a lack of iescarch 
leadurship, and a tendtncy to take iiii c individual
oriuntd projects and priijucts which are likely to yield a 
large Iumber ol'pihlicatihuns. The si/u t]solnu.,thu(i 

inslitutes ha, also hecCOMCi.tllllllllialbCaiu. 

Thcr, is a need fIo l.ia ,Irtgprograi pilnning, 
leiirtjtiiig. andt control ct r itthu l(At 

htadluarters. This shitld havi tlc major rul ill 
uvaluation anti mnitoiring. with ;i il-huilt sstiem lor 
thu flow o1 thu inill'iiatini rtlruitel 'orevaluation I'"om1 

inslitts, AI(I PS. and oll.ur pr'OjuclS. The 
CV;Jlualjin siihuld iillVilV itlithoritits whiCh havC tihe 
power tii ilodil' or rutliruct pr glais and r1c-alhcalc 
tlc resiurces. 

A number of Iactors hac\C led t0 wuakness illthu rle 01f 
he WCAR headluarters illevaluation nd rtionit ring 

of' ICAR instilutus' r-suarC+lh iprogramis. These includ,.:u 

- thu dicholmly if administrative anid t-thnical wings at 
tie ICA R headticuarters 

- thru major national instituts which in',olvu one-third 
of the pursonneul and flunds if thie syst-unlreporting to 
ite I)irector (eu lural anI not to the I)c.pit ty Diructors 
(icieral, who are huads off he technical divisions at 
licadtuarters: 
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-	 no-involvement of the Assistant I)irectors General in 
evaluation and monitoring oflthe institutes" research 
program,s: 

* 	little technical/adminislrative support to the l)D)Gs for 
servicing the institutes. 

In addition to correcting these anomalies, in%olving 
external experts inresearch evaluation of the institute 
programns may help. In addition to ef'ectiveness. he 
programs should aSO be evahlated for: 

- efficiency, especially the ohLIplut in relation to clTfrts 
made and manpower and infrastructure li-cilitics 

in vested: anl 

- the iMP.t of prtiduclion Iccli oh gies/new varielies 
developed on the increase in production or 
productivity per unil area/tin_,. 

The present career advaincei ent sy'sten, tlroulgh 
assessment ol*thle rsc lch otllput (primarily through
evaluation of the ne% \ariz'lies and the publication of 
paprs) of indi\idual scientiss., should he delinkcd front 
the e aluatim research projecls. ( ilelcr efforts 
shiioild also he nadM.to C1Ctetragc a iiMLilt idisciplinary
approach to research since a major objeclive in 
agricultural research is to solve problems related to 
producliotn and produlivily. 
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HUMAN RESOURCES PLANNING AND MANAGEMNIENT:
 
A REVIEW OF ISNAR ACTIVITY
 

Paul Bennell 
Senior Research Officer 

'Thispaper will briefly review ISNA R's work concerning 
human resources planning and mianagement (I IRPM) 
during the last twclve nmiounhs. The main fouis %%ill he (oi 
the analysis and rcconniiendations conlaincd in NA RS 
rcsicsvs udcilrtaken dmiil,this period, 

Three key lIP MNlsubjckt areas will be addressed, 

naiely. planning, slaffing and dvcchilcnt, alld 

utilization. lie follosving discussion will describe ill 

general lernis hosv Ihese different aspects ol IRPM have 
lcen dcall witli illreccnt ISNA\R rcviesss of iational 

agricliltural ISCaIIrch NysICITIS anlld
%.sillconIsidCr SoiiiC of 
the niaiii colclisiolls aaI d ccollnicl latios tllhat have 
crnged fri Ithesc exercises, 

HIUMAN RESOURCES PIANNING 

I luman resources plaiuning is concerned with thle
 
NSSCSSIIClt aid prMisiOl of tie types and niltls 
 of 
skills required li'mthe atlaillinciilifpredetermined lasks 
river a specified tinlcperiod illtle Iiiist cost-cllectivc 
manner. Il simple eirms. this plhining process call he 
divided into two lumaimnpals: tie which iscoiccricd with 
the (tltiStoi - what htlulllanIC',reoucS svill b retuireld'?, 
and lie other. sshich locuscs o)ii - s'hl human resources 
s',ill be availahle'. 
The level o dtclail and sophlisticationl ill dealing wilh 
hullman rcsourccs plaiming issues has varicd froiii oie 

Illaillly 

difftereinccs ill 

reviesw tollir. 'to a large Cxlel thiis due to 

tlie precise terms of reft.'rese thel'llreview 

umissiot aild the cxtclit to which they\wwrked wilh 
research managers and scienlisis (sonl iilie.scuilsituied 
as task lorccs) iindeveloping estimates of huuman 
resource requirements tior tie ftturc. 

ISNAR's recent work ill Tunisia isa good example olfhc 
hcnefits that ca tic derived froii working closely with a 
team of nationial conisultants. ch ilwhoti hias 
specialized cxr,.,,rtize in ccrtaim clearly defiied areas. 11 

ISNAR 

the Tunisian report, research needs by commodity ard 
disciplinary areas are spccified in considerable detail, 
using professional researclir full time equivalcnts 
(f.t.c.). A ten-year platming period is adolpted, and two 
sets of first and second order research priorily needs are 
prescnlcd (Sec Table I). It is noticeablc that no 
sophisticalcd ianposs'er planning ml lhodology has been 
ised I detCrniiie these prioritiy needs. InseLad, they 

have bcen derived as an integral pall of the ovcrall 
research plaining process. This once again underlincs 
the point that human rcsource rcqluircmels for 
agricultural research 'Ironiicl callolly hie estilmaled oin 
the basis o crllctulls torniulated tlaiioiial rcscarch 
stralcgies and program objcctives. There is to human 
resource mctliodology that can circunvent the necessity 
of undcrtaking this dletailed plaining and programming 

of agricultural rcsearch aclivities. 

By cxprlcssing itlure rcsealch lickds illtei-lls of scicnlific 
fill-tinuc Cquivalcuts. the 'l'uumlsian tcam can make a 
collrhncllSis'c assessetll uiof'lii resource 
requirements which is indepcnd-nt of the prescil 
iorganizational .lruclturc it agricullural rcscarch ill 
Tumisia. Once rluircnmuct, have kCen cstablished. it is 
tlici appropriate to consider v.iuat the must appropriatc 
organizational structure should be. It also emcouragcs a 
uatiollal systeni perspectise by implicitly taking into 
accounnt all rClc\autlscientific profmssiial piersonnel ill 
time Coii1itry. Finally. it hIps i ensure thaflMls physical 
investilcills lr agricultural rc:,.ar calipifact so that 
thyc serve ill a precise manner the ulimds of professioial 
pcrsmuiiucl flur research facilitics. Too often inlthe past, 
Icscarch infrast rlicturc has bccIu dcvClopcd wsitlmout a 
clear conception of ilsItilreulilization by rcscach 
personnel. 

O the basis of a rigorous examinatioin of agricultural 
research ticeds il"Tunisia,the teain cstiIatcs that itotal 
of 248 f.l.c. rescarchers willIbe required iil 1996 in order 



to meet first-order research priorities, aid 318 f.t.c, 
researchers ito ie t second-order reseiarch priorities, 
Given that there were approximately 245 f.t.c. 
prol'essionals aliready engaged in agricuItural research 
aclivities in 195,this means that the II-sear research 
plan elaborated by tileteams couldihe iil)leilientedl 
w'ithoutt aty increa'einthe ov 'raIIll ntumbers of 
rI.ilrth-er. 1-tlhernrc I hore. also concltLldCS thatthe teall 
if the cxperil.,. station network is raiionali/ed in 
accordance wi!h their recomniendations. then l'inancial 
resource requireincils in 1996 would be no higher than 
at prcsciit. Ihe : econd-odler priority iet.ds require ottily 
I20,% iiet incre;!se in prllcssioial research personnel 
over a ien-yet "period. While resea-Ch expeiidilure 
woutld necd to increase ol a\crage hv 2.6%, per aiuim 
to ensurc thiltthese additional researchers are utilized 
effeclively. tolil agricultural research exiiditure in 
1990 w\ould remain ii tile miiid N.),"l, of I.0,)"lfigire of 
agricullural gross doiestic produel. 

The limited increases in rescireli pcrsonnel 


rccomiineiidetl iv tile 'luiisiaii tellll
should be
 
coiirasted with the very hnge increases in rescarch 

persoiiel nMlich tie Irqltctll lv reciniLoded ill 
national agriculturl research plas. (learly. in some 
illstlilces. these increlases are iisf:liilIle. hoth illterms of 
actual research leedsaiid in the iKCls' avilabiilit' t0f 
resources, hut very oftein tver-inliuied esi inlies of 
hitllninlestlirc'- reqiilclullisare produced which ire 
onlylituouslv relted to the overall research plhaing 
lroccy.. When lhis hlappe.ns. human resourceaphls ae 

little mo10rClh;lll 'wish lists'. 'IealvCrse CollSeqtlllCls of 
this approich ithumini resorcce planing are well 

known. A very similar huinin resiurces pliiing 

methodology wits adopied in the Niger reviewy , again 

with icay reliance being placed oin collaboration \ith 
nationial research pelsOillel illdevcliping personiel 
rel(ltirelneCli esitilittes. 

The Zinlhal c rc\ic\ itpted iniore iggregated 

;ipproach lIodclternii~iii'g hituniti, resource Ieqlirenlelts 

Ihut \%'ias in I unishi. Tihe leailli
the case rccollillienled
 
that giveriviclit iiniulcial
sutppoirt tlo the I)epartin ntlo1 
Rescirch aiid Speci'li. Sc rvices I)R &-SS shoiuld 
iticrease ii real lernis i .IW, pcr initun during the 

hich is ill tile %\illi 
if the agricultural sector uiler ile prcsewi Five-Year 
Natiioial I)evcopiiucnt Pula.Utnder this piirticilar 
financi;al scenario. the tial cilciiLed tha 

next 5-0 sears, %% the targeted griwli 

tihe 
I)eparlneii could cftl'cctively employ approxiniaely 
195 professiotial siaffby 1992, cOttlnpired with lie 1411-
150twho are currently eilply'd. Oii the supply side, it 

was concluded that given iirrent and projected outlptis 
if agriculture and science graduates Iront doiiestic aiid 

overseas training ilist tIit ions. I) R & SS s~lo ,Idbe ahl to 
recruit the required n her of high-quality grldllles to 
attain the projected lieincreases in prol'essioial itild 
sub-prolessional st:tff. taking also into iccotitn 
additional recruitntil to mitake tip Ilr the attritioli of, 
Cxislillv
staff. The key resotlicc cons;,tailntidleified hy 
he teamiis the likely ;itjilihilily ol experieiiced 
resellchers illI)R S.S \'luto l:tvc an css.litiil role to 
play in stpervising iiexperienced stall. It was 
rtcoiiiiie ided, thlierlore, halt )R & SS employ 
sflfiriiit iiuiibelrs of expalltriale scienlific stall as a stop
gap nIieisure duitring yC:,s.Ie next 5-Ill 

Oilthe hasis oll ex:miintion of lie mai comimiiodities, 
laclols aid prodictim sNsteliiis illz.ilbablwe. the team 
allteed thC projected prol.essioial slifflcoiipleineiit of 
195 aliong tie proposed rcseirch progr:ins aind research 
serviccs activities. Again- itshould he iiotcd t;1t it is the 
research programi (ileisured iinfttll-lime cqitivalent
 
research person years) that provides fle essential
 
building block of flie huma 
restrces planning exercise. 

Th review of1the Iist itute o1 ,'tricultral Rcsearch in 
'tillopia was ccitrally colicclrned wit lianalyzing tle
 

feasihilily of icomprehensive inailpower developipent
 
plan developed by lie Institute. This calls r1a doubling
 
of prolessionld research stilldiring tlnine-year period.
 
While e
ilc lealhelie.,cd that IA R's projected huliinall 
esorc estilliates w%-ere re\isoiied, conicerilwassell 

_xipresseCd all.; the astilibiliy of'ulliversity and other 
grIdLIte.s to0lnet recruitilcl t target'ls. Illgellel';l.thie 
oN Crall dleiand for ilese plrslicl fitoil giveriiellnt 
agelcies is much geater ihian ltie supply. ,.\notherset olf 
cinicerns cxpressed hy tile leariii ft0leisei oii the ability of 
IAR to rain and effectively deploy such a lirgc increase
 
in iliainly inexperienced staflacross ;it
ntlich enlarged
 
netwirk of rcseelch slti s.
T'lie teiii rcctlniieded
 
tlit IAR should se tip a Minpower I)evelpiiit Unit
 
which would hive ile itiaiii responsibililty Imi the
 
iipliieitalion and ionitoring ol'the niallpower 
developlllCnl hllail. 

I)iring 197. ISNAR sitallparlieipateld in a res'iewi l'the 
NA RS in Pakistan. Witli regard to hunin resoturces 
planniig. the nmission report ited that 'urthcr plaiting 
should concentrate oi inlpritving the efficiency o1 
i.t/ing research sta'f, wili fewer ittldiliinsolslaff, 
coilcentraied tin careltilly chsen iigh-priorily research 
liri0leis i1iL thail clearly dlelineaed research programs 
iliist lirili the Iiasis ilhumian resoLiCes planilig. The 
lack of a well-devclopcd huiiami resourcecs coiputlcrizcd 
informition system was idenlified as an ilmportanlt 'actor 
iipediig Ile produt:iiotn of a long-tcrn operationial 
research plan. Inl all NARS, but especially relatively 
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lirge :11d dcenltralidltines such is ill PiakistaM. 
research managers must have comp'rehensive, tip-to-
dalle information ol all key aspects of the tililiziatiollo 
humtiil resources. lhis will be dealt with in some detail 

plre senitations oni;i1 ltorlimatio;l 

s+'Ntellis an(d prograUil tldgh-,. 


in h II ion 

STAFFIN(G ANI) I)EVEILOi)PI\IiENT 

Control over ttle rcciiticnt process is a pcrretluisite 
for effective I IRIPNI. With the x cptiom oflumTisia. 

research s*ystems ie ic\vcl l1.vISN.\R missions during 

thie ,l ;it haivc htd snttlliciei ct(lliol ')cr tile 
recruit entif r rsc:1c icis mid ot ifer kv categories of, 
persont,. :utr, ollr thle,.'y li;iC eii all, beeill ;il
to itirct hielii-qtizilitv iccllitsi dltliu h ig imi, 

rcl;iticl, tl. c nditio t fl ,t rvi . hi t file iniiistry 
lesearch tor,iiiiitiOnS ih l'lilliisi;i illilit;ItlCd ;lguaiisl 

this. 

With iC,ird to i:liiiil. cOIlsidhthlIlc L.itisis is iplte'd 
oil thlieied oIr crllill' loraliiiitC oni-tliC-j~h ild 

lhili;irl truinii oro tstirctis ;imid otlher suppoll 

personmidl. Recoimi onsutiis iaa i rclitil,dii ill this 
iuili itulitutis. uivCli it leSpi-Cid itcu11iliomll 1) 
sculiOr iC'i ch Ill;i iu rS iii [lie NARS coilccriiiig tlc 
iliportanice of Irailli. t Itlti. thilis is soilllilics lol 
Ilite case at [lt st-iioripolic. -iikinug lcsets itld uiiii 

,
2(1, 1.lliltiti s its l iipsiblc iti il li-tm i i iiiiing 
attivities. 

All iipi railt isslic i t ie ui toll hich i tl ilil 
jipi .'iticsl iilIp L rtitor t i clltwllcrhcs shitiould be 


iilsltittul , hii tile i iibnv ,-;iil I Jiuti.uui ipii s, -1-5 

year appicilpicsareiciii c'iliiiidcd. coimiposet of, 

Io vt:-iolllolh t-hy suupcl isad itl si tlcluirt-ul ot-litlh -job 

' lriiiiu. follotweid li iisttrs deu-tct nrirliiii (Oir 

c tli'iililt )iii c ih tlni'h itl ;iiit ito tlluitrt ui'rill
iesct'ili t 

specializathion. 

A\ll tile rs iew ut' rtiries.\vitih the cxccliiii ill Pakistin. 
continuit, tt be litivil' lp i lc li u l t il ,elutiitlIh 

•iisliltilh ni in tomirst psisllid iituiiiin . \vlticti his 

uisei iise t hm i ' tl the \vcll-kiits\sit l)i-ot lcliilt l ist, 
relevuit.e iitl iilltii,n 

In tli tse cuitries \\ ure sei luiit- iiic-iuse ill the 

reseai'ch cr' i- ;ire ilaitlcd (ILtliiopia. tliluav.), the 
(Lliiulatiilii and impleClillatio ll o n,phlliprelleic 
Iraiiing straltcgiupose ;i najotr clhalleige. Thllis is [utt 
silnply a quiestioi fetists. but euallyv sigLnificant are tile 
prIoblins issiuCilttl wilh the sC'tiCleeiith of1 formil 
postgratuatetihgrec training and the sclcliion of 
overseas universitics. 

Given the large investcrts in training by mnany NAIRS, 
the ned to evtlate the efHectiveness of1tralin g 
activities becomes increasingly imporltan. ISNA R will 
neced to give lore attention to this in the Future. 

Training reqitireilits fIor ttccli ;itl and adminislrtilive 

Silppitrt IVINMICIl ;irC gist rtt;itivly,' limiitCd ltcimtiomi 
in tile re\ics' reptlls.shi, iss\ihtoamit icof 
precuatiHton wilh ploessionial per-sonel 
c.ItireliiellI, and dc iiitlll ild iitili/alioll issucs ill 

NARS. ,\i i;i. this iitlimcc i llt.;tiiiit needs Ito be 
reclificd. 

HIMAN RES() RE( UTliZi A'I'iON 

A Imilltitutd, of fictols c,.tllctistl iilti'lmie' thei 
'lefficiiecy \si i hich a ricutiliiat st:icrch pi)sitimit,. ; ie 

tilili/ed. 'lliis.:i 1I ill, is vhilt agi I tirllmI esI irIch 

planin i taIallallicit is Al ibloit. I loweser, t[mo 
palr-iictill issues hiae preoccupied recent ISNA R 
rc\icws: the les-Io slalmillorall aid iiiotivationi, aidl 
tloscl, liniked to this, ile ivailaibilitv of operaltiolli 

resotrces. 

( 'oicernsaboitl imotivitioi take ii1 tl IhIeiile Oflhiat 
is ctiiitiiiall v kio\ it as orgaiii/atioial beliaiiri 
thcrv. l'hiis ftcuses o the bchavior ol tte iiidividual ill 
in organiiit ii ntl looks ill larticullirat is/lici"specific 

ttlS and ICSl'i),ts 1i iiiCCiitiCs. Iitss uiCts ill 
itliicilces ill [lit wolk eimilouluii t lhe Icview reporls 

geClills' idtciiilv' poolr cotditionis of stis ice fIm 
i''esiic'ucls and ttlic'l stlt is Iu ng tile iijotr cilse of" 
ptti i llii \ ;illiill. litn ies ;ie [lt ily'st-v hslv ill ill 

albsoluite s ti hllt also ill rlatioll to \hll is paid to 
equval tl Itersontl inl ihcr public aid private 
olllziltitns. his is idle ili, l as "lie iie i rilbcili 
il lTunisia. ic tiio n essiltialsearn upte i uiintlyersit\' 

i ,
ti tvice as ilitli[) ctuliivilciit rtstarch pei-si( liel 

emiployell i thele Nillistr' iif AriculltiluC. 

Tie tiiUirtiity aii Zilnibve ri tris mike 
etii lp liensis' ihemcniutimilitolit itis\ glithlii iilt 

stictltires itf ieii and'titlrchi icits. In the caseclii 

tf IJlilu is'. the it i nie' sclliofiisltiiieii 
iitlhiiiots gri iultuiil Irescurch ori'giianilitnt (ti be 
culled tiisi t olt I l ilugui'uy tic I cilthgii Agitipecc rii ) 
has pritsil l[lit tpportllit liti ;i i ltiui h ,mleapplisil 
of the existii coiinditionis iifsers'ice. 

''lie iiedin pllCc -iic-iii, e pruifilc lIr agricultiurl 
rcsc;irlici ill Urutiil is flil wilh v'er' comlpresscd 

imcome diffelullials betweuli staff, siih dtlrnt.iCll level., 
if explrience. It is piossib e to aialyze tlie extent to 
which inmies tlie dispersed illumL1ild Ime Iciill vallues. 
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This dispersion is limitelin Urugu.,ay, \which indicates 
that seniority tends to he the i1ps implrtan 
determinant of'profe.ssional income, 

'l'hc 1.rtguay i-eptrlrecommends that the existing grad 
and salary schemcs should he replaced bylinew ones 
which w,'ill motivational aind ovralleftctivel'y nie le 
Career teds of It I'A professionals in addition to otlher 
stalif categoris. lhe rlepotI sllate, lhalthe new s-lieincs 
shotuld lie base'd On tihe Iolhos ing principleCs: 

SinIC in Conception So hllatIh' ca he -asly 
unitlerstoOId 1Iv llele)e.Cs ,ili il1iptuI unltd in a 

slraigli firsardtmainner. hts. the existing svslcii of 
nmultiple income additln, and illossauces (for tolal 
dedication. st-liorilv. lanilllyvitultionl. ctc.) should 
\vheii c\-r possile-he consolidated into ;usingle sal:irv. 

Flf,'lieI)OultioT 1 lt lilLI:iiil icL'nli\esCSnAn 

trotighOllt the entire 
cl e,,rt tlCsltSkill1u'iiiibr. 
There sho+uld tlier.oe be rCLul. Opportunities ftr 
signilicult 1)[l0tilii1. MicI Shiiuld le linked s'ilh 
rlat-;is cl si/c;It-i JiCt-lItag- incrus.S in 
Intluu-Crli4ii. 


FlrCaCih sllutlt-gOlr. alSeI 0t jO tilLs wlich re.adilV 
convy the colietence aiiid/or seniority of tlie s all 
1lilthir."
itl also help to lirmiidt aclear sense: f' 


car r pjogresion. lie rcconmnilcdd new joh

grading schemie lor r-serhlIis comliriss: Assistait 

Resarclie rs. Rtswcuhmr I. Re ,.achr II. Senior 
Res eacher. P] iricijil Rc:ilt-.ir th-r d Chief 
Rewarcher. 

+\\'ell.spe-'ciitcl plliimit 11criterli s lici lc iriilial 

retliice oil liiis lI ,ljoii icitfolnlicebiut,hicc
ul)i'rihimiltC. ti\c dtetll ictlcI oC'(gnilitllt 10 I" 

Iltaiiililti(it joh-rclc\aIit quliilicioliins. Sille 


Sc'nitlrilv
criluria ee-el-lly only play i lilfilcd.loul

roile. 

Iherc shlould lie dual aiiiinistrative and scientific 
carelr ladders for il essimnal stat. lTiis the 
coilli elilt irolcfssioial who walts tolremain ia 
practicinug scicitlist Ili huguti his/tler carer can to 

so, while it[he same time rcIcciving an income which is 
equal to or even greater than that of, mallitga nlent 
staff. 

(losely related to merit promlIotion criteria anl the 
dual ladder. promiotioni to highe'r joh posilions should 
notlie subject to the availablility of'vacalicies in fixed 
establishments bit silniplv oil whetlher fhe individual 
fulfills the specifie.,d pertIornInalce and service 
reI(iIremliils for pron lotioll. 

Provision for accelr:atcd advlncelllillota specially 
Collipetlt and highly' iloi\at(, stalt 'ho maket 
excelionally valuable cotllihutions to rescarch 
activities. Without this tlexililitv the.'r,:is the 
likelihood that 'high l \vers to tak- tip m+lorewill lcas 
altlactive johs tl whci t-. 

incoi tro\lI curve thai cor.sponds with tile 
uzth.rl'iig relionshi htweeii tie age (our 
expelricnce) otf reseurcliers and Iheir level and rate of, 
growtlh of individual pruiduicli\ity. 'his curve should 

rlorlallY e,'S'sh;lied., will low ploducli\.ity grow'lh 
tturing the earlv stageN uI the protcssional's career. 
ws'hile
tc", skills are lii i cquired, folhlowed by 
period of' rlaiti\ely r:pid grotlh wvhiclh gradually 
tapers ofas the researcher reaclhes tilt llerslage of' 
his/hecr ciree. 

l lltnJ-liitilollyihtllltlul somme opoitllliliticsbill\\ill 

ir piolt-ssilii llulI -6hir
s lft ht ilicomlens
 

liroumgti usid,C CeuituiiCs.
 

On he t asis of these plril ciles. new grade aind salary 
sclieiics for piltessioniials in IN'A ale liroptised in tile 
relort. 
lhe cxistlig graote aiid sualir' schelic s for researchers 

amid techniciilns cil-htocd by )R &- SSof Ziuhahw 

cttofor la much grealr extent to the above' priniillsthant in I1rtigay. (oiseloeitUy, tlheIlirt's 

recom ndai onus ire generally ire limitcd. kvingcoinfiiled to naking slight adjustments inthe typical 
length ol tiniespciil by a researcher iii each grade aitd 
ensuriig that the resarcher cijoys steady career 
progression tor at Icast30-35 ycars. 

190 

http:tlier.oe
http:ele)e.Cs


AGRICULTUIRAL RESEARCH IN ALGERIA

ANT) ITS HIUM'AN RESOURCES
 

It. Kelloll 
D~irctior ("eral 

1.N. It. A. A. 
Algeria 

'rmalufbm 114 i /If4oriiiti I')ei4 I 

I NTRODUCT)1'IION ilimpr4Xlliillit 4144!iit' iiia prdutiniill14iill if)Agertia, iiIs 
dir'cte'd l4'44'44r4i, givinI 4:l4iilute plii tyil14 applitdl 

IlliitIi'it~A4g14 l ic il ia i)4developmet. %%1 t',j41'chwli i liti giligh sc ec lh 
eclli lit stani ng ofi411iial p44pilI:4lj4i4... is :1I4:sit' 114C48,j ltli() tI tai % lIt pliliiit of1 iglit'i ilitai

pli44itYV 4ilntional:4 dc4lto'I4 4
1 lu14 iit plo4Li141. (1IO4 111l1C41tiiildiL':itk'd :4i445t [ll 44)tI il ii 1)[thl-illt' 

Me'ti [lie jsisi dlirt' Stis 4lt''iivlwto4 4 inflltti'ill - lo0C of44~41~ 4111og the~ t'C til t: "oil, %%ilt'l: Stililc. 
441!CIiitiiiI 1111)(111010411 04411i4414'. mid 44111Crt'I(Wdi i~'t4tk *it I t'14\5l44 M d C It'.4iOi14tS:
 
iiil)i445t [lit I)1odI11'tiS(' J44411Illi.4i. 
 dcitlt'i444tll t of1 phlog-I' 'l'it' ItSlOlir't'. Ccicas. 

I'4i444i14 ill Imlljl4ill h4:45Vit l t'C~L-L!i\t'l t 1: .O( dCiC5t(it.IlJI4S'll'iIt'V'14J11Cltt OHOt':l 

CCI:1-1 il\ 14ttt'IiHI):CL1llli10l'/;11( 4l jcd,II st'5441cttle. 110alt c144 445tltlt i4.,l 
1OICUrIUlCl op" ;4J4.11141t I44tallt's: 

- Oiili4~4I41~ il* 14441 tol fe(()["444:%%alttl. lt'rtili/cf.,
l itct Cr44)114:Ollit'. \ lit's diftt Wedst tit'.'1t~', 

Jlccpt'tJ) l li! iiillt ic :tiicli 
-( c loil4411 planit 1) , yl44411t's. 14lio t se ;i aiiilll hiio 

- j444411 44444111414414:I v 
allI/44i :Is. t'll ill/ti. 

( )rga I)iza uit 

l'.ICI 1 ; C4klt1441 iltl.lt114 isl 144,'s Th rc ca cl developmentct in ilis ll[l 
I~lIC4 i0I 41114!itlitll:41 trdlliil!:" na4tj4:ioa level2, coordtina4!ted 1)v a' i gh Commlttissionert' for 

illp~~ll ilill! 1111 l)"o41sellcli ficnfi! L\I vi es m ii tre j41 il.tvtAit 1!' i ll lt' t't4414411j4 5tts 

D~irectives 
/\git ill-c-til l-icr . i ;111(1iii Its~:44~st. 

,\i~rit'itiiii: l rcsCacl tis 45t'415itci as ;ill eset ll and1 with :l2iti Illr:41 it'st'ic ( INIZ\ ): cro4p pro4tection. 
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the technical institutes cover major crops, industrial aild 
market crops, trees atId viles, sheep and cattle, small 
livestock, and the development of Sah ran agricuure. 
These institLuics, which report to tie Dircclora t: of 
Training, Research and l-xtension, implemet programis 
which hae previously been sublittled to tileScientific 
('ouncil fImResearch aind I)evclopnient. the secretariat 
of which is provided by INR.A. 

The other national inslitutls outside the Agriculture 
Nliiiistry deal s'il Iorestrv researlch. s'iter resources, 
and ens'ironlicilial protcctioll. 

The second grotip consists tlfil tlilferell units and 
traiinii g laboritliiies ot tlliicrsit\ ch.ILsrsa 


e \%illoil nlientioi those tha imve aclose working 
:latioiship \ chrl thewith tgrictltural reSch cied out 
igriciilturil sctoi. These are tle Nat ional \gricultural 

Institute. the Research Unit for \rid Zones, and the 
Re":,,'l tUnitfor lBiologic;d 'lcrestrial Rcsources,. 

The liusllS 


Mainlyv. we discuss here te iici,ts todll with the 
operational structures of igliculturilt rc aici (statioiis 
and hlOrilories), fiii;MC. atid iriiiciplll', the sciCnliific 
and technical slaffl. 

Sltlions lind]iai)(l'atolries 

Therc are 45 rescarech-experifntitllt tions in the 
Researchi-l)evelopnicnt" network, distriblted 

throughout all the igro-pedoclina tic zones,excepting 
tilemoInt;in 7one. There ire II labotalorics, usually 
sited ltheadquarters or ceitral stations. 

Fillnce 

Operaxiog resource.s. Operating resources mainly come 
from the stlte Ibudget and ilrCdistributed illthe Iorm of 
equiipment aindoperation subsidies. 

IO llV. tle oerltiol subsidy granlitd ii 1987 to 
scientific and echnical activilics in all sectors sas 
approxim;tely 50 million I). i.e., 01.p'rccn oflthe 
state general bldgel devotled to operations. 

Credits rescrved lor agricultural research itt ill sectors 
reachcd 187 milliin DA.i.e.. 33 percent. of this research 
budget. ol' 'hich 24 inillion I)A ( 12% ) are for IN RA. 

For 1988. opcrating budget for agricuItural research (all 
sectors) is planned l 2 10 million I)A, of 'whicl 2 1 
million. (10% ) go to INRA. 

I'quipl'lent Ioo/t.Since they werc erceated. file 
Iislitutes Ior al'raing,I)evelopment. and Research 
under tile Miniisiry of Agriculture andaecgis of tile 
Fisheries have maaged itlarge number of ilivestnment 
opIelltiOIs. Ill 1986, their list illidcd 92 operations 
resultihie, from pre'ious iiestniiit pl-ograiils. This list 
has been shorteined ihl1987. owing to tile closure of 
seeral operations. Prc,,ently, these inistitutes ianage 43 
ollgoine projects. with a total pl iril atilhoriiation of 
(0)2,923,0)0 )A. 

'hlat pJoteldit ill ilHifiralI("will 'h,al 


Ill 1980. the ('omiimission fImRese:ich began all 
evaliiatioii, at the nalional level, o tle iuii1ai resources 
availelor0agricuOlt iiatl resca-ch'l.These ,'ere estinatcd 
at 6th)) and associa .tl rcsarichers. About 451 
of these rcsidc ill tileIJiiiersity. Sonic Iltt' a.re 
prot srs ailid assistaitissocilc prof'essors, 7t), 
protessors, aild 2(1%eigineers. 
li tie productito sectors, the scieitific poteiil is i1iily 

150t.These are mainly agricuiltura lengineers, ot' whli 
about 25't haw solie posigraduatle education. 

li INRA. all scientific and technical persoitcl work on 
rescarch: tliee ;iae51rescrclicrs. sewn wilhi 
postgradilatc degrees. atnd 14 alre studying for the 
th tetoCrate. 

lhus. this iiiaiipowcr rCpreseiils athird ofI"the IrOiIctiO 
sector's total ;iid I2% oft lie nationial total. 

PLANNING AND MANAGING IUJMAN 
RESOURCES 

The analysis of humn resources shiossioMii 

veaknlcsses. characteristic of he rcctiltoperation of tie 

research and dcvclopnlcit establishment, and of ihc 
support provided hy higher educat ion. These include: 

- The diversity of'rescirch progranis initiated by staff, 
frlequently vihlduplication, fragmentation, and 
s itliout any precise objective in agricultural 
developmient. 

- Agricultural triiining. at tilem'iional level, which is 
imiinlv theoretic;il ai dldivorced ioinl tlie concierete 
tcchnical problcns facing tile farmers. There is a lack 
of experiiiental f'aris, of fields for practical work, of 
organized links betsvecii higher educlion and 
agriculture. 

- A real distortion inthle w'ay gradteis are used. 'I'liis ,s 
characterized by priority recruitment into education, a 
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scbtr with a highi cvc. oI' itI rlti icillestiu nlIrmn iIs 

iulaitcial sl atus. 

1i )8 I,it national sC inar ill scicinlif ii1I t'nchiical 
rCsCiclh d fiCid file liil trcti. SMii flit riliCs o1tIc 
i'sciich in \ lgcfii.Ti cse+ e!v,, c~licailldaind coifiriii d 
h'yva;riouts fr:illl andl Iv tileinlstrutlcions ie,( itm,..'rllicinl 

objectives stited illftl' tlgoing tfcvLielopilnc t pitui ft 
1)85-It9I). 

( c'icirailyi spe;tkin., Ilit'. tIilInls lc'liiiIrd: 

-dclinlilio.,lla n tiona|;l iHplit~rtv;lgri,.ulltttlal- / I,..+.' fttill,+..,.., llSCIC,..'lo~lai .ll lli,.;ll Mll ililnll ln; 

l'scic.ilf , ;ii in. piI ssiAbcll ti 
C' III: "It 

cIlliin',lll i ;illCc' lUse' Otl tiuMi 
,,cicntilicp ti ain iu 'ti;i 

cnuiilliiiltliip if iuis l 

tit -0i.'+tL-lliC 


llll
1111s111011im 

it t 

hyvts )s. 
ill'Otilld
;IC' I1110 1 dilC''li lOflIitiLc'sil 

Ic'nlr
- tl i uitciti0 i t ii N f(\ld;iAiti'tcintiS;Hi Ci 
IIc lltil'st iicll~tf lIt'',Ulld' tiltc slillil'',
Ct,..) 


( OIl(lilalio ilfw mllhn ,Ct_\i ii)11 li. hllido 1o 
;lci\'iti , insite ileI liah m'ilssiocicm li. 

it', t) III 1MItltfIlltic Itsih'ic itl tIc's sc t t-

L+COl101llic"L't )l flit.llls+, il 


luciusnisil 
r'tii lt'c' 

NCicInliliiic 

TI Isplan 

titl, hi i 1Ibj 

t1IC.co dt ftlit, n 
i cstli;tl, 

11 ction. bcu'ntmil 

spcCializcd by product, or institites tofitle "horizoutal" 
tvpc, ensures thai1,giv.n i Iltter coordinltio , 
pIrorinmin by objectives willhe iuple.mLntcd. 

tiliing itfprioriiis prCviou lydhliiid. 

"lThi ail lo riillitlitoms m : 

ciictic sIti ,CC,:- lh'It n iC,IC ciilLCtiOiI ,ifc litlhtitil. 
ClI;titc'lcuiljiiii.glc'IIC hlliks: 

-LultJ\'a|r
crea'tlion: 

- l' itltf t c)ltliiigii, it s ' iopltin iti lp ioftniuiteclililUt 

ft plih t ilu; icia: 

ttioi imi l'. lsc lrsurel 
liii atIIIIaV 

- w l il t ,,of tic'k s:Water, 
nils; 

el i t lmlltl'.li whicih d l iisilk." theclim ia tic I s 

diOCi'd tlttlll 0r'l,,Iit5l s tic,+L ctirrcd
gll ,tin , ali 

cclccfli fi ctcti
s psnf
 
11c11t if: i lltiifS:
SiOii 

- c iolni. iutifs ltlil iutS.ld iis 


c tctptrliLs.

Inn~n nre.sotnr+ces
anld linen" iplanniung 

ing rL,, as 
Conduft ed.i silc imil l ICililgi' Illc 

lupIor tTl hurlpa sfytN .esIllly 

ti tisli tfu ,ditt s 

tikitig ltih iCtll'i,.'l ;its ilis. This see sli s lico III 
Ivibicistit tIoiih s. fintilLitiLcIs.cli,_,.tleiclsllninl 
 bv
 
[i,itiu o'tf inltl l 

I ,8.adh+\v,+d
lot
 

im _llil1lcllln\LN",liillil tl'l~i' ', I ;~ldIlloL 

' tI.£lcll.s.t u lii ltii i . hIc i sct, h itit t il sp.t 
l'm;llli/;illii1,l1pi' hod\. ilidn o tl e lil..'lliing

ctl difl;lal
lofI;ltqli csti". 


11 (11N, the O~lk-l;ili 


NI-tllt pll+" ;l y I RA tec,+hnical 


FimlllV, ;I Nt; 'lttlC ' ll Ol I'C;],i i-;|Cl 

l c 11 tictu 1.\ I . and Ilie-

ills, ellI 'till ll rI ,. e_ om
lill e,.as\% ;IN;iglic_ ,csc aH l p rs nnel , is 

hCiI# N11 Ilhe. ,,OICC .
tdie.d b\ MinlistIriu,,l e(l+' 

Conmdition~s Ib.arigR un p~lanning and 
mantnag~Ueent o1'Inlfm resoturces+ 

+.'OldiliOJISMCu tr.s Iri~ritiC.S, 

fl;ltiunl;l \%ilh tile JIM 01t" footd Seull*-

The.nm ill .;+F.'h NO'ill tile 
h.CV,.l. I't;'Cni'hh 


,ufliLicli.'y umlito long tleiIls.
ill tile Il'ic 

Tlhey Iry to e.xploit,raltionldl.,isptssiblL .all tile;IN, "v 

Inealls ava ilaleu or liobili/ab~lL (instldlatlions, flnmccs. 
Im powerv.l etc. ) ill tile natol Id r andlalrchl 


.. lleil
dt.'vlopim e stab'lish mnt . 

The ]pr'sCNtIolralli];ation. w\iltecuLhnical; institutes 

'thIli\i .ciAi lr sll-ldi \ill sh CllY hce,si Llish 
ht)llinr ,tlrIc basisut,. lc a t ' pritliuitl src hrsll 


ilt rlt.
sulblorar lllnd p callth opc,+ilalio~ll. 

I.. l win pt lls ' h'atcsc bfoi sidclrehe I llis tcl icli d: 

- el'l :-,,
dlrV,'ULtl~l~lIlhI~lS)r,.10l'g .C.'0)S(I dlI
hullec
- +.elcills. (Sy'slelll) 

-ifllisik C catle produc'tiontmf iurtand milk 
plrodt,) 

-Catt;+le,. {S.,stcII):upnl~ d pa;sltille 
- I,.C.t ps. mo ntai nxlt\i~lll L~u ' t 1+. S t l)IS " CLcl t rC{llt h1 l i d.. CI) 
- hI it'llf l~ m ~ )[.l 


-Saha;ran:agrictdu r,+i
(NvslCII).
 

Supp~lort fIn,tlhe traiunig systei
 

The m11t+11cou. h.sof agric.utlturalin',flh training are ;i 
]powv+rl'Il]sulpport r ag iLultural it'reseatrc. 1thC
 

leaching is ln'ictl reality and +.'t, lited lo llr;] lpicted 

by taking~into acc n.''tlvarliouts tile. fic.,:1t leveuls, Sc'ienutiof
.
tIChnIiL;l )iONCIIInS f;lwilIg' ; ill LIYJ.
 

This p'rincile has bt+'LIn,]11citllntd N-Cry ruccuIllyi 

( Itj98b). O nrlh,,;asis 1"thu a ccLep ear~ct d p rio rity r s h 

pog{r;itm, rcsuctrch f'or enl iviccringit already allowl,.s 
proje~cts o~rmastrIs l ic Ioe lhebc olild lt ie1 
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research stations of the airicultural sector ;fro(l,iun 

particular, INIA. 

I)octoral edcht tion overseas is acceptable only if it 
provides an initiation to research, followed by research 
work devothed I a natliOllil onduLte'dpoleiii aid 

inside the tiatltlnl stit trtes. 


ell ill
( ;i\ thlt Iese;llhllrs technical inlitttcs are also 
engaged illdevelopment or extension activities, it isclear 
tlhalt the productike sectors still do [lot have enough 
humlln reNources ito fully iiplicnt Iheir research 
progIrans. It is an absolUte lieccssity to ensure :In 
oralitl cntllbnlutiolln rolihimer educatioi. 

iW1ti010l Ioc, 

lieCaIllillyili lltte l il Ihte valious lids Of ecnCllh 


activity. becauNc oltme lcik of gencr l dircclivcs which 
.hlrlactcriic(I p st resacih and edlucalion (cligilics'r 
imilmoirs ilid licscs). 

Nlorcose. this hlinm11mm ciClltilic tial is 

doctor al 

A brief ialylsis ol its cotim acitmIs that there is ain sixs 

rclalis shlrlcof
llcadres i rCsearch feldis as imporlilttli 
as kilo\s lgc aniid explhtilalioln of n;tioiial etNilliles 
(pedology , h'drailics, algroliiicorolt .V listribltiig.
and coimbatting desetilictalioii 

Con(litioti,s o r rltsa'er evati onl 

Tiis collcesllime iiiil Cmltslllallcctin Ime 
utperttiontal eflicicUie of herlchc.a rcsc Whatever tie 
.xisting research sysmlii and its operalitil, it is diflicull 
to ignorc or milliniiietIhe illiporiance ttf: 

- carecr ani renmincraliin staiics, which should be 
harmiiiitzed thioughot all \sectors and evemi. e think. 

prelf'renial for the agricult tiral r.sciat'clh sector';
 
-
 necessary access to scieltific and technical inlornition 

on a regular basis, itfe lack of which may leave the 
researcher b'passed or-even isolated (dociimenitation, 
seminars, coInIgess , 'olltquia etc.). 

CONCLUSIONS 

IPlannitig nd allagciitclt ol'human iesottre. illthe
 
agrictltural rescalch sector is ia
very complex eldeavol
 
because:
 

- it ilddlrcs.t.s tfe tcldby chai iges oa field lrtllclll l 

rcl alililation impisd by ;IIic'ltiurll developmenit
 
%\trrics.inlduciiig research pitalltislln lie slit,
 
IIIcdliilill It'r
hillongi:
 
it bealsn iltludaiillm
lim l comlponncU, people. bit
 
these lie Npcilized tcchliicialis mimdNciuntiss:
 

- it deals with a Iivig worl, calling it all scientific
 
discillines. Ilicillyetml
ill ;ILoolpcralivC way. 

)iniiol alldiiileuilnleiatatioill olfa prioriy, ce tich 
liogram. plainned1bv discilllhes of objectives., u ih 
nilti-discipliniarv Iesil with sullicientillallagemenil 
aiolltonni', and mican,s to allail the Netgoals, arc the 

scstlllial COiittlniorms fiot sucesstl lgricultitral research. 
lclmitiiyitiig reeac"rlch p ogrimsset goals \%ilhin ind 
stillproglall wilh appliopriale litle planniing, is i 
I'indllila coponen of* Imntnall reoice's plalilling, 
orgai/atili.ll, iplciihilioi, ;iltllna;luclitment. lhe 
CXpeC'ricelCC teultuired illthis ell by'ISNAR ild tlie 
Wtrld i shldh allow tImede\Ve.,hlopnCeit ofcotiI.S 
alid imithodologies bIr iWalin , iipleieItlltilg, ind 
planlihng humian resources, that we could utilize. 
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INTROI)UCTION 

Successfull agriculltlc-alrcsclh tlt1s'clllds upln l.fe 
effletiv pl;I1ni1lz aiil tlcv'lol~lnclt ofll111an1, Ilancial,
;Illtl)IphoSiCill n.CSOL[Cco l cquhc forFMT irlxlgLt Oul research 
atcli\viliCS. It is thCCIl-+hl+ CSWIni;Il hflgiaicultlI ll 
rcscmrhlI ltito h dc\clp tile k Iclltdgc and skills 
Ill will +2nI11C IhllIllI to llla\illi1' [Il clliCichcy di 
Cif-Ck2liVCfl , ll l-lt"C S Cl)'I-'lllCA1."11l' Iil;lhilitv 
:lilt Il Csllll nllill . * s ll t\i lll i st't."o c1lduhOM1 yV:Md lidhd C IC I)Wlknrl ;111(StudiCs ttti,,0 silIC 

all I I'1 l lit'i llll 

illJ)llCl tt Ill ltc1 llt0'd 

'tI Cll cly ltl Ict. lll CCsS.I'hIl 
adlltl t 't pill ilt S11,tICIIS C i t 

ilCldll. 

h,,llu llIi1 

1 'sli;sll p)ll)'5illg 
1' 11 llltI l1110 t sC 

their ll\ CSlirtst . hproi cpM l id) ICC.' kVC +,ll slt ; llv ualif oil
[le "\V silC 11;)l rCc Iifl nyV\tithtJl'-, ;t glfilli'i in cc 


tlhe qu 
 iiy of lencaldlh ulpil. Thc. illadctlUaC. of 

reseuarc'h phy,,ical Iestotllce', ,-qscciaflky lanld ;11"*_;1ill
of 
signliiCilillt Si,,C itld "tlitibl,, hikcal'd 101 lihd 
CXI)Clillhltkl is ',1 li ll t ll IcctiL -;IgliCtdltl~la

rcscalrch ill Inaly tl+2\'chophn coutlllicN,l,, 'f
[!illifcalc 

d lti th 112a tIt ,s tolll l s 11 ICN<plal llO.IL',. 
Tile lnIC l lh, glcTI ph , iC~ll WIJCl- lf nlglilMid 
dc\+2hlp;1li t %%ill Iil r+2,carlch l -l l lt c,,l-lo, 
cntcalivc t'lhnm tc. I )mi; los,+ng (lie Ill (blcull ill plannling

and lie\h
clonmem of ph\ ,,ical lv'ou r,.cs which commlolvh 
dlislulpt tile ,+'tJilic+, of Ihu Irt'cwarch prograill anti imlpalir
its cIftc~iclccs andilt licien.' ':ltoul~d he olle of file 

illpoila~nt tas ks (o]1"+2scitllch m gnl emCll~l. 

This pIrcscntatill CXatluhilc% tile Ilaill issues ill physical 
reoucell't plannlling anidt t]dcc ntl t_,n ]:, ;ilIicul I 
research wihel %%illassist aL"ricuhllrial roeitch 1leaders ill 
their ciff<its to imnprm+c physical receC nmanagemecnt 
and de2velopmecnt. 1t deals with tile plalfing ol'il 11ailUlnal 
hlfFaitru1ctLur., taking into aiccountl natiolnal policy 

objtc. ires iad reschicII priority seIting an d resource 
allhocation b ll' orIil'i 'i(lll,, Co lllldijcs, and huniaii
and financial rsollircc de'tlpment and wili tile 
planlnin hIl IlaacI 1111I'lll sicall ICsour'ces tt 1theinstilitllill level. 

I)EVELOPING A NATIONAl, PLAN FOR 
AGRICULTURALA RIESEARC I PHYSICAL 
IRESOURCES 

The 1,lannlinL! of lphy-,ieal rcs;omu ' s has been def'ined as: 

1(11112Slg tiltI\ .ll I relliCl'I Ills, dlld tile a'ailalility,e
 
t.,uita iblul : s hl h y1 :1 l resources, which are
 

ll\aprogram ilnp lt. lnalioll to 
allai WcSarC ilCS \' S ir I icda 6111Ce i ill1h 11jCC1 liey p


'c(liC ll ,t cosi-+2fa cts Iltllll+'1". I plnce
tile physical
 
lclillanlcia.ll plaI bringst1
lihuc 11clretsource..ts, ilIhche ' I 'fsclleandt ile physical 1+2silIces available 
for tile scientists to carlly ot, withill all apprtop-riale
 

rganlizationlal stluctllc. fIhcif 
 i;.. er ccllCa \iiis
 
el'ficiclitly.
 

Physical rcsotnr-cc plann~ing helps ill establishinlu new 

staltions. or ervlitltilce()tl SkI 011S, ;1i ] ClIh;c!lCCS tile 
9flicic ntsc5%icing. Inahllc i l c, and utilization (11btuildlings. Iland. equipmelnt, and personnel. This iequil-tcs
 
attenltionl to service f;acililics and spare [)illis. local and
 
for+2igl cmrrcncy f'or bu
tyilng what is needed:llitilitIes
 
(lnolalNy po\ 
cr and ,.Valor supply): well-trahllcd technical
 
assislilltl,; and fficicnll supply and purcha s t i
 
proc+2dures.
 

Planninlg and tlcvcltopmclnt of'a iNARS's pllysic;,Iresources are nlot (itoil(2 ill isolation. They are closely, 
I'clIlCd 10) Stuch fi'cois its tile systeMi'S pi'tlgFral 11' '2. .. 
and ihs finlancial and Ilutliln resource2 baises. InI making 
dlcck+iolls about the Iyp2 andltnumlber of rcs+2arch 
stalionlS. supp~ort ser1vice2s, and e2quipnment, a 
fullidallicltill considera;tion is sustaillalility, o~ver time, 
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from national resources. Recent trecnd towards 
shrinking real research budgets fr ninny national 
agricultural rescarch systems (NARS) hav led to anri 
nor11mo lraSdlilill l'v tlile r Iitr' Costs of*supporting a 

largce inl'rastrtcture oirl NARS hudgets. olten at the 
cxpense ol liman resource des elnpient or adeuatm 
operating tulds. IInthe face ofidcelinni2 hudgits, 
therel'orc, c tmslidatiiocg reseilch stations toItislabljsliiig 
reasomble 11ucIbhr ;aLid splre;iI ina heedlles il'illeI. 

Once research p]ic ritics arc de crunhled. loip teri 

plans lhr ICvClopiig, hunmn. j)h.,icl. and financial 

resot rces, can filp cIcire cIicnl it i rIfresc l. 


ldherCnce ti, CStIhifhIf priciritiC,. Mi1d ratlionl 
devhelpmcnt cc lrsctll-c,. Louiig-teriii plans hellp to 
iimilitiiii i,.,+ic.h priiitiitf,,ar definc research ageendi 

inore realisticall',' IhMc lie,i. 10iC tirll igli intnital 
planning alonue. 

Since platocing is Con1cCrndCI \Nithc,ltlihiiwt brOiad 
rescarch olject',es ind ,pccil ing ovrall resource 

allocatioti to each progiali. uitiill and expertise 

rCIluirericent, should bieAxCrsedl as aggregated 


-,'-Iiiat,,of tlie hiuiiiai and plisiccl resIol'cc"iresIIt. ired 
for ealc.hprl+gar c itcl pCriot -- lllctliIIIllit a'l" tle 
id/iOr loig-tcrii. frccui5 to 10 ycars. Onc Ii tnoe 


resource availclilities c knv, c. ire det:cild 


plllcing oust b lleucurtckcl ill ulcr io allocate these 
resuiurces cc r ,scarchpgranis.i Ictikstics\ ithin 

PRIORITY INI)ICATOI9RS 01" TIE NEIL) 

FOR NEW RILSEAR II STATIONS 


Setting priritic. iii the distribution cofresociurces likely to 
bie devoted to rese ach prioiritics fIor the duration of thc 
rCsCreih pliti s CSSll ially i iliicil deciSiOii. I lowver. 
this dCcisiiln tut, be hi cd Oil illlnfciiln Cllcted aiid 

preseited by agrc-cconciiists. plaiiiers. cnd bioph'sical 
SceiLltstS. 

The principal priority indicatois ito lie coirsictlrd I'or 
esiablishill research stai s fire: 
i. 	gcographic Iecs lf research priioritics: 
I). 	availability o* prclfes,,itial ill(] support persotLnnl to 

carry out recarcrli pri crilics 
c. 	 availability of financial resctrces.i'Cd ld for 

illPlC'lenting research pricrities: 
ai 


imiplemetitatio o icfcarch prioritic,, 

d. siffic'iicclt illd deqiiate oiperatiig fktinds to raintaini 

Research statioins in a ctccctli ry. w'lither iilthOUrpise or-
cOl iiiJLditV ini' caltedi in termis cclIe IC oscope of 

ip, rations, al tiree lvels: 


0 	 national; 
9 	 administrative regions anlor districts: 
0 	 according to agro-ecolcogicai zocs. 

Research prioriths al tile national level ityayrequire 
stations capable of dealing with broad problems and able 
to iitegrate research c'torts to solve these problelnls. 

stationis or fit o etcl.t ilgro-ccologicll 
zolics. mally facilitate researc,.hers graspinig tic soci al anld 
economict ciielstraints and tllclltial and Itay aid 
imp.ilcnliog reselrch fi,'diing. Istabliisliiig statiois al 

llte level f,[he adiliniitratj,, regioli atid/or district is 
likc\vItNo lelp inilirovitig lIbrnIal ;ind infortial 

intcraction witli pclic viictkers. exensioni services, 
developulenit alirl;tllliiiolls, andtjllliers. 

tnce the need Ior : iescaclt stiatiin Its hcen decided. 
tihe rC'.,c;e;Ch S*,st,_iIIsLIt 111s11c thtifciIal resources 
are available fur etahlishing the station. the required 
pirl'ssilllll Mid suplp)ort personnel for carrying ocut 
research priities cr availale and ipe.ratiug futids art 
suLfficirtIn aid ait .te'.,i,i availhle. on timttle. 
lhertfor. tile iiced lor finaicial and iintati resources 

plansi, iatlich hysical resollrce plall is olwicus.pile 

PLANNING OF PIYSICAL RESOURCES 
FOR EXISTING RESE'ARCIl STATIONS 

Researlh Ianageir iid tither ,,.cisiioli-iakrs in liie 

govcrnmient must decidle the optitrlitlli allocatioi of 
resources aniung the variois piossile research 
prograrms. giveci overall naticoal and agricultural 
develcpment tihjecti scs. aind likely resource ava ilability 
in the fiuture. It is ilne,-ssair tIo emIphlasize the distinction 
between sirategicuiid lcig-teri program planning. The 
strategic plan is ccinceriLd with Cstablishing bicOad 
research cihjcctivcs and specilying ouverall resiource 
allcicatici tic.ch progrlill over agiseti ime p()rird. 

lhu at this level of plainning. physical resoiurce 
reil iitre ticrrtits arc expressed atsaggre-g:fcd estimates of 
t lie cist of' p ysicil resiouiresi for each e earchl statiotn. 

Otie fultire resioirce availability is kiuown, icruire 
detailed plalnnig rmust he Indltaketn in order to 
allocate !liese resources toiprocgramins within tlie rca-irchl 
statiot. 

Fstitatinii of the costs o icnw itnems aind operation if' 
physical resources are accompaniied h the estimationii of 
lile appropriate kinls a id ,'evels ol skills o1 recsarelic rs 
and otlier iersontl as ailable at preseit aid requtiired in 
the i'utrure. These estimations icmuist lie de oii a eicareful 
analysis of tlie capacity of tire research systemtin or 
urganiz:ition ti producti%cly uiizt Ihctese resocitrces in 
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the future. Tltius,precise esti mates should he made for 
capital, salaries, and operational recq uireincis for 
implementing research proigrams. costi'h ', can vary 
from oae type of research prograin to aniother and thus 
can strongllly infllience tilt Itnhcir of 'reserchers who 
Cttlild be productively ' 1iIi.e)I'.lby tie i.sech sysItem1 
ir origaizatiiin. and llay iifluclite tie illiount of 
iliNVSllient iCCtldIfr p101ih'Sresl.SirOeS. 

IONITORIN(; AND REVIE INC\atm 

PilYSICAI.RESOURCES
 

Physical reu ii lllit lin isesscitlial Ifoefficietn 
iiutpleineitai ii ll t crtlls ' PCrforalllllcof i lilll, 
depetnis upoi th. elficicnrc wilh hich the resoulces 
ire deployed iid activitics execitedt in order to achieve 
rese2iehIol.cells e w\'ithin aiien line frmilne. A prniary 
aspIect o1 the reCearch tlillihiit process is r ,,'2sv of" 

physical Ieoie.S which,Ph,-	 necto he theLsillliC of, 
bencfits Ond the prOMl)ripl hiil ie;liS 01 dCliies ill" 

res iesrCquieshli 0)evel 
jphysic;i r i l ei es. 

II. VCS. 'his te eCir l tiotilof 
,llise ihflmoialill, al%ar"ving1e 


fltrV'll ci) teile
clsot" 11t11a tetlictll hicrillly. relating 
,ii: as iiafii ' ,loplicllt .r.'iith1d of stiall 


,v\iilahilii itd ti'\ , utlilg
t'hpittlCi,n l eC,[lipliellt, 

servicing: itCss intiOlilriiclilg or iiaintainig 


hiiilufin, anid Lait.the isaiihilil\'and istrihtiilli of 
inpfuts
(e.i.. officu. flahihilo fartit, and \ituorkshop 
inputls) taking into acotitnt the re'tfiireiileills of 
aplollpriate Sill1p)/,.L~ i IM;idUlCt_ idPlanllld lill);ni!; 

I 	hildu1l
CiSI how 1)1iotsk i i d expClnditlres. 

PLANNIN(; ANI) OPERATION AT "i1, 

RES EA ItCI I STAl'i ) N1LE'VI]I 


liniltlitils. 1:ld. qtitlitentc,nill (li itnltS of'otCer tot 
research siatioi )vsical Ir.solllces will deteriorale anld 
I,eco ,cevcentiuallv non-fliutional without a st rategy for 
ph)sic :: Ir UrceS pllitkIIIII itd I;I intICt lior 
itlstaite, lin-fftictilling cquipmlit should be repailed 
ill itiil iC'l*'slliOln of1.Resarc h suplrltl'Or tifisposl 
Ser\iccs, supply aid piturcfiasitig. niintltnice aitl 

lepairs. piithlietiiliMrid tC) Liiifotmhitioi, eC., actuall 
enhince receai. cffti ii the' are properlv planited, 
iralii/eI miiid equip tieit developiientrin. Silitd 
Should be tie nlailrespollihilitV of r search 
inaiageent. to enllure t ii research will have ile 
bttefit of adequate equiiipimenti iid facilities. 
{'eii(rNlizitig slr\ice. id sliril geqtllipitilltad 
facilities will nmaxiniz, iet ef physical resources, 

PHYSICAL RE'SOURCES PILAN 

As discussed earlier. thue physical resource plan )riigs 

tigether the research plan, the futnds requested, and the 
physical resources required for scientists (i carry (tlit 
tlir research eliicieitity. The following steps could he 
considered when de'el oping such a plan (figure I). 

igure 1. I'Iai cl ResocIur'es Man 

P'ysical Statusand Uscil propsed 
Resollurces 0f Physical ResearCh 

Base Riesources I 

Stralegies flor: 
Site )eselop
itnll Physical 

* 	Mainteinance 
and Repair Resoure 

0 Supply and 
I'llchasiig Plan 

• 	Personnel 
pment 

Adjusted 
Financial Research 
Ee lan 

lan 

Human 
Resure 

I. Begin with the proposed liig-terni research progral 
for the IIext five or sit years. 'what do you want to 
accomplish? I low inuchi? Over wIhat time spal? Use 
the physical resource dtir base ail show that physical 
resources stat isatid use have been considered in 
(ee\'Clogllihe prOpOsetl long-term research 
prolrain. What physical resources (io yOu have? 
What quattit.? (ualit'? Where are they? 

2. Dvelop slrateiies lor site development , 
maintenance and repair, equiipmeint developntt, 
l)itl/assets aind expettlable supplies, centralized , 

services, physical resource Personel lIdOloe)nt ,
aid policies and procedures for managinig physical 
resources. 

3. 	 Prepare long-terro plains for finlitng available and 
anticipaled physical resources. Do ),oilhave enoutght 
physical resotlFCSt ii it the work? What arc the 
needed items? I low titumch will these items cost to buy 
aind mnaintain? What are the lorign exchange 
requiremen ts? Lu,:g-ternl factors to be estiimated: 
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o costs of site development (land and buildings: 
existing and/or new): develop a sae development 
and useplan;

* 	 costs of maintenance and repair for available and 
anticipated physical resources: develop a 
Inlatiftll'llancean.?rpaTirph/I;

* 	costs of supply --capital/assets and expendables 
in local and foreign currency for items to be 
imported; and develop astppl, andlprctasinq 
pauI; 

" costs of training people associmied with plysical 
resources -- in planning and/or operating physical 
resources -- for in-coueltryad in-service training, 
and for abroad and in-service traitting; develop a 
phy.s'icalresOurce.v PrsTYOnl dielopniettphl. 

4. 	 Develop a phl-sical /'esourice 1ot-t'rm plan which 
eicompasses the plans for site development and use, 
milinteaanice and repair. supply amid purchasilmg. and 
physical resource personnel developmnt. The
physical resource plai slould be congrueni iith (Ile 
financial and human resource long-term plans.
Furthermore. tfle physical resource plan should lake 
into cinsideration lhe research mnandate of the 
institute or station, tile agrohcological resource base. 
the agricultural production situation, tile nature, 
level, aind scope of research progranms, ani the 
current inld fultire aclivitits. 

5. 	Adllist the long-term research program, if there are 
um;tiCipatetd changCs in financial, uman and 
physical resources., 

Issues to be considtered while developing a long-term 
plait for physical resources: 

- a data base on physical resources sliould be available 
and ciirrent: 

- it should show.whal is iededtlas new supplies: 
- it shUld show w\\hat isneeded for the developpment of 

iltl antinew sites, i.e.. Ile\\' statints andhr substations: 
- it Shoild show' svhal is eleedtdftr cent ralizcd services; 
- it should show tile fuling available anld its allocation 

to purchasing oflsujplics, maintaining and repairing of 
physical resources. developing buildings, !and iland 
other cornponcnts of the research site. and training if' 
physical resource personel: 

- it should sh y thlie existing itl-cou ntry eapablilities to 
supply tile needed new items: 

- it should estimale the foreign tcirr rrcy ncedt 'or 
supplies. e.g., equipnent. chemicals, books and 
joutnals, and otlhers, and lor foreign trainiitg of 
personnel; 
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- it should develop monitoring procedures for the use of 
physical resources. 

STATION OPERATION AND
 
MANAGEMENT
 

It isessential that all slation activities should be designed 
to iniplemnten the research program efficiently. 
Strategies must be cionsidered for developing and use of 
buildings and lanil, maintaining and repairing. 
developing equipnent, stpplyiing aid purchasing. 
developing physical resources peorlnel, and 
centralizing services at national and research station 
levels. 

Site derelopnmet antd u' (hind and buildings). 
Agricultural researcl needs to [lave aconsistent loig
termn lind and buildings usc strategy to fiiiiction
 
effectively.
 

In agriculIural research we may perhaps work with 
illmlequate buildings and library, but certainly nut with a 
punir research field facility. I Living a vast complex of' 
expensive buildings, paved roads, louses. and 
laboratory facilities does not contribute much to good
field research. T fICiesemuch needs should diclate tile
 
design of landtaind buildings as well ais ather physical
 
resources antd services.
 

The specific needs of, buildings ant lanIl may vary with 
lie country and localion, but the pattern oftleveilopment 

remains basically tile same. 'lie selection antI initial 
developmnent of tie physical plant --land and buildings -
isext reincly imfpirl , ho'wever. 

In field design, tie field research fitcililie lould come 
first, with buildiimgs intd otler physical needs to be fittetl
 
into tie design. Intie tlevclopment of many stations.
 
unforttunately, dwellings and offices occupy tile choice
 
sites. and research fields Mre fitiedtroUntld them. As a 
general rule, critic;al rcsearclh eannot be carried o(tli 
within abut 51 nieters of d"'cllings. .xperieiic has 
shosvn that a \'eryv firm stand isreiquired to prevent 
cncriuchnmeltt ol Iildings. rids. electrc:al lines, itd 
olier facilities ott research fields. It isessential to keep in 
mind tie priniar' purpose of tie station: fielt research. 
lhICJevelclipment paitern thus retuires that research 
petiple , ItI fieltl scientists inparticular, serve 
prominiently otl slatitio planning aitl development 
committees. 

The main issues to be considered for establishing a 
research station are site selection. rmaster plans, and the 
overall plan for research fields ant laboratories. 



Maintenanceand repair.Availability and maintenance 
of physical resources for conducting research are crucial 
for agricultural research. The maintenance and repair of 
physical resources can never be overlooked. In most 
research institutions maintenance and repair of )hysical 
resotirccs receives tile lowest priority hi hudget 
allocation. lunds for maiiteance arc usuill' (lie first to 
stiffcr in budget shortfalls. In cases where considerab e 
inCvcsTnent has been Made ill huildiigs, land. 
C(plil)lcllt, and supplics thicre is no Cocomititan 

provision for maincnancc. As a matter (if facl, capital 
invcstlllC llf iilolId CaclnloptillliCd b ai1 ill, rCasincill the" 
operatioii;il budget io some 21 perccnt l Ihis 
investmi:cit. Minteliaiicc cail aid should he 

prograliinicd into he hlng-tcrim plait. with finuncial 

piovisions is it high-priority budgct item. 


The first Sicp ill devcliiping a stratcgy for niancnancc 
aind icpair of the research iistilite's physical rcsourccs is 
hi cstiliale lthe c piacity of lic i itiic's secrvices to mect 
mnaiinteaiance needs. The csiablishlinnlCt of ope atlon aind 
support of ali iistitutional miailtenane servic 
represents its Otwit s*, If Splcific nlalllgllltllt 
challeitges. Maintcniance and repair stiff, with their 
particular niaitagelieni reqmiiriitielits, differ fritm thltse
 
(if tlile scicli i )a]midti staff. They lce(
itnlinii stratiy 

special training. organizing, and suppirt, wiihl specific 


policies, p)rmC(i. cslIS. [Inthe caseind repair e(uiipnittt .
 
where institt,s cainint afford to establish milainteniaice 

aid rCpair uits for soptiislicated alndtadvaiced scicitific 

ilistrainctS and C'qUipntCit, it is pitpOSid to CSlablish 

ii is unit at ilie research N'teln IcN'cl. 


The secoid si ep is t estminialc tie current aid fulturc 
need lur supl)iCs, spare parts. and spccial equipmtent for 

the inaintcniiaice and repair services.
 

SuccCssfii iiinltciaice depenis(loil available parts 
inventories. TIhis, ile third step is to develop physical 
resource inventories. 

.Siip)/ dv and ptrchau.oni,'. It is impossiltle to kccp 
buildings. land. equipmicit, and suppl ics running 
without a supply and ptirchasing systcm that can provide 
the neccessary inputs for operatiis, mainite naice. anid 
repairs in a titielv lash ion. Typical problems keeping 
sI pply and purchasing from function ing effectively, for 
imstatice, arc: 

- The lack of foreign exchange prevents librarics from 
c(lntinuing subscriptions to scieitific jouials aind 
current books. The rapidly increasing cost of 
maintaining traditional docum ntation systems points 

Io a need for tlie consideration of systems based on 
mod(rn tech tiology, i.e., computers 

- Import policies and lack of forcign exchange prevent 
research institutes from importing the required 
eqtuipment and expendable supplies, e.g.. laboratory 
clheicicals and glasses, inos ofllhicl, are made in 
ildustrial countries. 

- Tedious Icngtlhy adn istrativc procedtlres ir 
requircd to assure availability (lf supplics and materials 
at flie right tiue at the rescarch institutes. 

l'r'iu's ind sharing]lwis, 
Suippori sN'stclls should be consolidatcd whencvcr 
possible. Rcsourccs mayilhe sufficieiit for ash:ired facility 
and insufricient if tlwo facilities arc created. Shailng aiid 
ccntralizing soieit facilities, whcrc possible, sloluld tlc 
adoptcd tt maxinize the use of pliysiecal resources. To 
(lt so0, inveito ry ilc cxisinmg physical rcsources to 
pronote iltcr-institutioial and inter-dcpartnciltal use 
of lsuch resources, in lke accessible and facilitate tlhe use 
of sophisticated aid expcinsive equipienlt in the 
inistitutes of(ih NARS, and study the fcasibility otf 
ceitralizing sotite facilities aind services at tile national 
and iilituI le\el,,. 

Irsonnei'lde'v''olpmun and training.One iffte major 
ciinstraints to productive ;g;-icultural recarlch is ite lack 
of (lualified research silppirl staff d-aiinistraiive aind 
service. It is cstititted that an avcragce of 10tresearch 
support specialist., includin' ty si'ai resoutcc staff, arc 
required to support each agricultural scientist. This 
figure varies from situation to situati(in, depciding oii 
the institttc's rescarc-h iandate,eavailability of 
equipment, facilities, ioci services, alid the capacity of 
scientists and support staff. 

The requi ruent for developmnt an(l traiiing is not 
only for research imtaniagtrs, bit for tlie entire spectrum 
of physical re ';otre stat . This encomt passes managers 
and operators of physical plant services, purchase and 
supply staff, field and laboratory techniciaits, aid 
maintenance and repair staff. 

Physical resource planning, the people associated with 
planning, and their responsibilitics cal Ihe sunma rized 
as in tile following table. 
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Tabhl/: Responsihilitieso]fstaffassociatedwith physical resource planning anId d'v'elqment 

Iysicl Site 
Resource I)eelopineniit 

-" .1phins 
Stalff 

1.Scientists 0 suggest 
development 
needslat 
station level 

2. Managers * plan at 
(Directors of station level 
Station, I leads i 

programs, Admin. 
Officers. Farm 
Managers) 

3. Physical • suggest 
Resourcc dves'lopmcnl 
Operators needs at 

(ncludiim Farm slation level 
Mmilnaers) 

4. Policy Makers 0 plaiat 
(e.g., director national fe el 
of research or 
planning at 
ministry level) 

It is cle.'rfrom the above table that planning of physical 
rcsources at the institute level is mainly the responsibility 
of managers ofthe institute --directors of stations, heads 
of programs, administrative officers, farm managers, 
etc. -- while planing if the sanme at nalioiial level is 
mainly the rcsponsihility of policy makers, e.g., directors 
oi research or directors of planing at the ministry level. 
Scientists, as well as 1permors, play a great role in 
providing information for planning and dcvelopment of 
physical resources. Training inplanning and 
development f physical resoirees should lie offered to 
managers as well as policy makers arltscicifists. 

CONCLUSION 

Successful agrictltural rcscarch dcpcnds upoi tile 
effective planning aid development olhuiman. financial, 
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Maintenance 
and RepaiI 

0 maintain 
physical 

resources 
the use, and 
rcfuCsts for 
devlopnent 

* plan at 

station level 


o maintainand 

rcp'ir,within 
thcirCapaci-
cities, and 
requests for 
development 

• plant at 
national level 

Supply and Physical
 
Pu rchasing Resource
 

Personnel 
Training 

* rcquests for * idcnlity
 
specific training
 
supplies needs
 

0 plan at * assessand 
station :,-'el plan at station 

level 

• rcquests for 0 assess and 
fixed supplies request 

training 

0 plant at 0 plan at 
national level national level 

and physical resources. The planniig and development 
of a N ARS's physical resources is not one in isolation. 
It is closely related to such factors as the system's 
research program needs, its Finaneial rosmiirce hase, and 
its hunan resource endowmeiit. They determine the 
framework of siidi planing and(levelopmcnt. 
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AGRICULTURAL RESEARCH SYSTEM IN EGYPT
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AGRICULTURAL, BACKGROUNI) 

The agrictiltural sector of'Fm 'II nccotnts for 21 of tile 
(ross l)oiIestie il oditci(GD)I') :and iivokce; I t .'t'lI 
total work iorce in the couintiry. Iliecultikited laid areal, 
all undcr irrigation, is estimiiai iti 2.50.(000( im. %%vith a 
cropping intensitv oI alwt I) crops per year: filus 
gi ving it totl cropped aica of-1.90ftfff li. At present. 

ly 3'1% Of 

compoiiitls the plroblein of im:1ii 


mu Egyt's total area is 11ndr tllivatioin. Whit 
and hitid ill lIgyptial 


agriculture is a popul tion increase of 3S()'!;, 
 since th 

tUrn (f lhw.ienlitry. %Jile l;nd under cltli\rationl hjs 

increased by only 25"' 1.iLuI'e 


t)urillg the it 2(t years. iod poluctiin iil IFgypt has 
failed lo keep pace wiih coiusnummptioiu. aid the cointry 
has h,.ucom.. in,:eeasingly dependent upoii fuood imports. 
I'hree lil factors hive contrihutCd toItIle present gap 
het\v-ee,i production atd consumpntion of agricultural 
f'ood ecmnlilioditics. 'I lies., lrc: 

I a relatively lo% Ics lof irlsetmmenlt ill the agricultural 
sector ill gecrcl. and res-;urch/exie nsion progiuns ill 
particular; 

- sliiss ,rs\th in prtduct it 1'.,o' i tiuid pfiictiil of
Illm;jii iou(] olliiuiitlities: 

- sulsant ial inlicascs ill derliandf t rlt ite to 

unlchecked. 
 lation growvfth and to considerably 

larger inicases ill per capita conJiUnption. 


Several assesslets of I'Egypti,ul agriculture have 
empha sized Egypt's unuistally favorahle land, wilter, and 
climatic lesources. lhese have enal+,le the count ry tim 
attaini relatively high lev.'ls of' \\r'dctivt's+'le) 
coimpared with world aeragC yiells. Yield dat;Itron 
FAO indicate that yields of sevcral crops ill Egypt. like 
wheat, rice. maize. leltils, and sovheans. conimpare 
rather favorably with those ill nmor-developed regioums 
of time world such as North America and Europe. 

Furthernorc. ample anld ever-increasing cvidence from 
rescarch trials and large-scale dcinonstrations carried
olut during tile 1[)Xs stlggest that F gyp h.. enorlious 
potential to further ilere.isC agric-ultIral outplUt despite 
its relatively high +"leek (f productivity. 

"hereis i stronig belief lhat [he ftlur.+of"tgyl(ian
 
;igriciultIir 
 dpCens Oil se.uring a continuiiig stream of 
improved igricultural tcclhih gy. Beca use of tie 
relatively high levels ofiprolitlivity already achieved. 
ind [he coinplexity inlitrciit in irrigated intensive 

agriculture. tie teclhnologieal contralints on gyplian 
are gecler and more sophisticated than 

,lose oper;tiig ill Illost otlherCleehliing countries.
 
Fgyp is perhaps mlr deleInt upon I'urther
 
iiiiprove gdgricultural ti.echnology than any other
 
country. 'l'henercfr, 
 any strategy to ilprove agriculture 
fli.ist give high priority to reinoving whlteverconstraints 
limit the relevance. efliciency, and eff'ctivencss of 
pIgranls omuCcrHI._d with tile generation, validation, 
aitl wide-sace application ol'appropriatc agricultural 
techniology. 

iIISTORICAI. BACKGROIJNI) 

Egypt initiated agrieultural rcseirch ln a Iodest scale at 
(aza ias early as I897. ill what was kniow as tie "Royal 
Agricultural Society". In 19110, the l[y'ptian governlincnt 
established tie Dlepartment otf AgricultuIre Lider tihe 

Mlinist ry of Ptublic Works. to perlorm "a ricultural 
rsearch . seel p1:'odilCtiOnl. extensnli ill crop proiduetio 
with elphsiso, cittil. soil and fertilizer analyses, ;nd 
pest control." Only three yvears later, a separate Mlinistry 
of Agriculture (NI A) was eslallishted. This uiliderWClit 
vll iious organizational chaniges over tIe years. Ii 1971 a 
presidential decre e stihlished tie ( ;eneral Authority 
fir tile Agriculttral Ieseirch Center, thus untifying all 
rescarch fu'mctions within tIme NIOA under one 
adninistratioim. 
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'te Agricultural Research C'entci (ARQI ) started as a 
sciliauttIonoIous orgalization, with the Minister ot 
Agriculture Is Ch;irmnan of Ihe Board. Nlore rct ly, 
the A RC was extensivelv reo rgaliZCId aIsatdir,.cl r'1sult 
ofl' a presidential decree in l')93. This decree eslablished 
lite ARC as t scientific and extension inst itution anld 

gaseV it broad gfneral lut ltoritv fr igriCtiural NesCarch 
ilid xteisioli activitiesii ill vp,t')l.All e:alie dc, in 
l1)2 ease¢ tile AR. r -spoiibilillot- the production, 

,farms known as "saic farms', tiider the (Gicneral
 
Authority for Agricul!url; Produlctio. Mlvich \as 

amlllgatnlatd into tle AR'. 


Not all agiicultiural rllschirel *itie, ale centrd in the 
AR(. l:0Itl0lClticr r'WirlI cCntrs. iii various nllisries., 
13 uivers'v coolleLnes"iarieullur,, aid footlaculticsif 
%etcrilarvscicirc arels ijivovcdl i I res Several-iach. 
re'scarch activilics ill ilte iiivcisitis hav recentilv been 

c'oIrdili ielCd \\ihithe ARCW lp'iogrI'US tl11o0tluh d 
initl'kesit' gitlit s\slcii ttht dmtet li' e NIO A aid1 

fundc'd ihlotigh I DS,\ll)grlill". 

.,\ltliutghthe AR( is tie litlll't :gie'ulllial researcli 
il g:gi/iTll ill the cttlliil d f lhs'iulI)[iilteN, Illd~lt iate 

to untdtertike agricultural reso'alrh cllniidtrable 
iCecarli is CeiriCd oul b)' IC oilir itistitluiuils, with verv 
little coidintationi. Se a'il pliupo'sls have been 
advainced a d rill cirl tc,lvtendte onsidemrati i tio 
establish ait.chlinismit lot cuoorditt;lton of agliculiural 

res.arch at the natinal lc\cl. 


NATIONAL. CENTR'AI, A( RICULTURAI, 

RESEAIRCli OR(;ANIZATION 


77cit I,'ictulur I/sa.ch ('('#t1((l0 ( ". the 
ircigri/atit of tlhe ARC *iii 1983. the cel was better 
qulified I play th liajor role ill realiziimg the 
teeh nological letap ncedcd fragricultural develotpnlt 
in lEgvpt. Accordingly. tie AIR. becaac cultrtisled with 
a Iolold imission: 

(a) 	 to gecrale i flow of pplied rescaich results for the 
creation of ihc igriculiural techology incded to 
elisure the coltitiitus developmeiuit of agricultural 

productioi: 

Ib) 	 to ensure the widespread Irtisfer and extension of 
Such tehinoloigy aititling farmiiers to aciic'. c highter 

yields and b cer incoligc. aiid to dcelrimune tlie 
coliic effects of Illose iew tecilinlogic'i and 
devise solutiontis to applicatiiin lf probleis. 

The A RC is gioverned by at Board of I)ircclors chaired b)' 
the Minister otf Agriculture atnd consists of the )ireclor 

ofhIle ARC, who is responsible t " thle day- jIi-day 
operations and the supervision of technical, financial, 
and administrative matters; three depties for Research, 
'xplerilnllt Stations/Production. aiid Ixtcsioi: ilte 

director, of tile 14 institute.s, a rpr,ese tative ofi lil 
Acadcmy of Scientilic Research and hechnology 
(ASRI), and Ive consultants ,ensed iilagriculture and 
selected by tihe Minister of,AgricultIre. The main 

functions ofltIe AR Iloard ate to: 

- organize, plan, ciorditnate, p)ttrt1C, Ml!ti re'viCW 

agricultural researcllh:
 
- arrange tii utilize tihe lesuilts of eeiarch:
 
- idclltifylproblcills atid decelop closel), c ordinated
 

i-c ilch prolgiaills:
 
- pla anod develop extclisioti progliliis,
 
- aldttifeIie agictural tescirch Stationis:
 
- publish or otlervise disscuiliilate iscarch results and 

agricultuial iiiloriationtt; 
- l rlatittis vwitih iationial and f'oreign scientifirctcj 


ills[littiolls.
 

The Board Iliay establish subic ialilr commiiittees tlo 
revicsv rseihloCCij,eciL retr pr opi Itt lllts that tyll 

be rteferred to thili. 

Witlhin AR( there ire fil imjor dkisiuns dealing with 
reseaich. exteisioi, agl icultii-l produtti on and 
eSiCl sitiotis, Mtid finilCe :111d ;rdtnihliSiltitn. TIee 

are a lsi sevemn gelieral departmintsi ( lilirurv, tec'hiiicul 
office. teclhnical iispectioni plunning, legal uflfairs, 
filliatcial arid ilnliistratioll inspection arid, 

olrganizatioi aind admninistratioti).
 

A three-dimntsionlal llllacnicll illillix fis hetli
 
adoplted siicec 1985 to facilitatic plaiing,
 
im~plenientatioun. ioniling, and evauiation freseareb
 
\%ithin the A R'. lhe three (inctisiots itre: 

R rrtch hoisugts. lhere ire 14 iistituttes itd 3 central 

laliatogries. Each institute is overicted by a colincil 
comiptttosed of ile leads of the research divisiolls. the two 
deputies, and chaiired by tle institute's director. '[lie 
iistitiutes deal wilh sotils aiid wialte. cotit(il. field crops, 

sugar. hirticultural elips, plant pathology, planit
prlll,.CliOll, agr-iCultliral MUiMIlicillilil, ililhllall 

i 
arid vaccines. agiictillUral economttiiiics. exteisioi. hlie 
laorgiorics co er pesticides. experimntuilal design aind 
protein amid Ie'd analysis. 

production. animal htealli. anihnal reproducion, Serum 

('oordiale'doiiillihli.sci)li#1' Irt 'h prograntIIs.re.'g 
During tle 1970s not enough research was direcled 
towards solving production conistraints. Aplplied 
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research did not signii'ic;intly rcllcct tie major goals if 
both vcrtical aid horizoniil agricilliral tls'%cl(Ilnlct. 
Furhcrmore, litinlrrclationsiips ainicug spccialized 
institutcs o(cculiud low priorily iii researclh programs. hi 
the last fivc-ycar rescarlih plan, 982 - 1987, a 
iultidis il)Iinary aillproach las adopted, aid Icl'c ,iid 
naltinal pir-lliswcrc ilihiitcd. The iic, fivu-s'uar 
rcsuirclhiplan fIirlhcr ciiiv)li~iiic, iic iiiliidiscipliiiary 
Cnlcept. It iiicltlude IS iill9giti lilillp-o\ clulit 
programs in: collll: iili/. aid solgliii: \\ilc;llacd 
ha rluy: rice: oilsccds:sgargciiiiu,s: I cilagu crops: fruit, 
tr s ;illd cgcia hcaid iedicinial crclp ', oriiiiicnt;ils: 
soils, \Vll.it NIIi. aiitl Icriililll.clic l clop 

inll
csili.ilioll iiil ;cgrictilliicl ,v\sIclls:;id,iplic 

ilcc;lni/tiiti: niilk and aricc pr tii ii: liccii ~iv \ Lin 'lil ohg dl t, l ilIillill iiIS; i)O tlLI t.'\' d Iec io " c lopillieI 


and iitcgr;tild pest iicii i-clitll, 

I'giolalRc'.ccii' ,Rlcwchiijci.'Ilie 13 ticld crip. 7 
hlrtlitlluriil. ait II iiliiii;cl licdciict icci irsearci'hst iiiio s 
acloss [lii colnll a wull as prcidctionfii f'rliis. wt ii 

tolilof II (hilt cll
h t rg;ni/cd inito regionial 

ARUCIliurs ciiic,r a clciit tficir for ,xpurinicl 

st;itioisind ich Iugicliail station hias ai
iiitproicticcii. 

dirclior s;cicl t ollcii Il ,ur t
,,lsri clliioolls, 

dcLsieil;liCd ds thuCrugionI;i IcittitilM ,I,,.( )IIitions 


inti iii;iiitlCli;iiic, tltuC, Icr rscC~llid st;ililis clcitl 
iprothcitiii units I \ iit iic thu icic2i(lli;il tirC s. 

This. ti t iis rcc;llcl ,iiios il l iccnicIliill ;i 

cmcii lcregioliiii staioccn. arc.vcn ithiciliho li'r 

apaiil.
St;llAt isilh St;liiciSnlCsiiillaSn1ilci-ur icf 

tihcir rcspcctcl\ instituic. Stallfat ARiIhcttciiuallrs 

ucoilinui Icccccnduct ruscacrch ccnilct
li ions., iid jioint 
planning cud huudgtiig continu tiichrough file pcrciclll.nt 

ccinliituc, flr researci. plainiing. ;itffillccw-utp,

Chl~iirCd
hV tile AW("tirCCI'll nd inlutdil ;illIiilltiiHIC
 

dircutoirsa ntl Iic 3 \Rt.Udput\ diic,.ioris.As i 

ccciiipliillcii iolcscich c curichollult ilstaticnc,, N or-

flarin verificatoin unils ar pciliiiiicii iocatc (Iat h 

prccsiiiciil gccvuruior level Iocarry cctil
ccn-lcr I rsciclh 

ill thu r[lie, tiesc iitlitlis progrins.
ccllbiocraticni \%ith 

IE]LEIMENTS OF AN AR( STIRAi'EGY 

Al overall stracgv isforimcul;ctcd hv thu ARC 
illinagelni ;inttl pprccvc1d i ihBorilld illof )irectiors 

.linltiury l)85. Thciits oflIlialstritcgv. in 
Stllnliry. arc; 

- concenttritc oiiictgatclmutilliscipliiarv prigriamns: 
- Cstablish pricoritius ilircCil[ icccrtloding tcodelly 

idcntil'ied pri-duuclitlli 'oliccr ilh fill-inriiat le\cl: 
- sireigtlicii linkages Ic \wCcli"uscarilb aiid cXts ioi. 

and consolidate the interlac bctwct.,l thc tw sbill-

SSlcinS;
 

- inpipro'c Coordinatiln ofic'C projctl
tlnical assistacilc 
ilr s arch aind cxteisii and Ilusi vililable l sollt'I.,s 
in dsc\lopingilld sticiillciiiig t i asic inllfiasluclurc 

ilStittcilli luilding: 
- iparticipatc aniidliclp develop a iniaiial traltgy for
 

sectd pirlutiction diistri i i iltl iiiirkcliiig;
 
- lro'idc idcqiiitc "lliing o rcsccirclh
statiions,
 

institutes. andiprogralis:
 
-
 Inlliiitor andit effctively illaly/' tie sociccoilioniic
 
iiliplicalions
of ncwtv dcvclopcd h.clillology ilflic
 
I'lrni level, iiit kcp aitwo-w'v cciiiiiiii 'iicticlliiid
 
fcCtl Ck iiclhniiisiim operitive:
 

- upgrith. and ux iil)hicilioli.il nciiticcitiies f 

d oc'ume n ta t~i ic e ,s
io n , a n ill almvrsc rv : 

- struiiglhci tics with iiilivcrsilius and ollicr rcscai'ch 
institutions althu ieatiocal and intcrnatiinal lscli s
 
whicr,r rsourc s puirInit.
 

While such Istrailcg ictis thic appriival andiblessingof
 
all Concerned. ttIcr, is still a ot to do toctranslaic :ill
 
cimplillcllilsof this iith colilue cl ion rtigi i.
 

IMPIACT OF!A(;IRICti,'I'UIRAI, RESEARCII
 
ON AGRICULTURAL, PROI)UCTION
 

Il ;icacinip hliiihnciiis ill tlicgriciiltiluril sccloras i
 
tdirct result cit ;i'pplving rccserclh r ults ovcr lIhpast 30
 
c'ars llCillprcsic. ()lit.u will suffiuc lic ic.cx.;ilil)lc 

Ctollon productioi inicrcacd lciii 7001),01()111195)inl to
 
800,0001it durin ilic l)l, ,s.duspite a dhcrcsc in otlhn
 
:ccrlvigc'r Iruinl i,00i h tcc-105,Uiii( ha. ()thcr xallipics
 

be fltld illcaill cci;uls. vCgetcils. anti Iiv'slock 
riiodicticill. 

'Ilicsc improvrc ntts iii airagc productivity wcrc
 
acciminpanid aan inr:lcl ill crpped a iacififf (fof1,0l
 
hi bclwcu I9610 and 1980. Fi irhcrnlor teucs l 
nitrogn fcrtilizerjunlld from 500il0t0t ill1)50 tco 
3.t,500)01( in 1980. i451% incr;is,. 

The 198Is saw wid-sc;ilu tclloliclis illitIextensive 
prc'odiuciiii Cxpuriticts illflrniirs, fields showing thu
protucthivc poteitiais of icCnw vsarhlic tlic vchipcd by tlie 
ARC prugrains, tc gcllicr with p;ckages cif tucinical 
rccoillnicildillios. In til iia ii;iitiiil prtluctiion 
canp;iign. fol cXaiuplc, n uover tlusands of lacrs 
duriig tuie1980)- 198(6iperiuod. ichtls Oifirotnld IhcC 
tcs/icrc acrccss 13 gvclnlllorut.s inulpul and hlcwer 
IFgy'pt wcrc sct. is ii i agu., cver scllme 375,0110 acr s 
in 19,86 is ailm prcscn nationalalccii. st doublc til 
averagc. aid s eiiic riclr prigrcssive siimall farmcrs 
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obtained three times ihe national avera e. i'hese resulls 
were achieved through the cultivation or ihrce ARC-
dcveloped varieties. These results show that appropriate 
agricultural techology,has already be cern orgciatet
introduced. Now it needs to be widely applicd through 
the intensification of cxtenlq.siol progralls. 

MANP()WER IN AGRICI ITURAL 

RESEARCH 


'gypt is one o1 thlc les\ declhpiinig cottlics not 

stlering firon 
 a shOltg1 0I"tlainCd Mill ;dCtlldltcv 
qtalilicd stall' in agricultural rescalich. In l'act. tgpt
provid.s, on-loan, abioult 20"o ot its toltll resatclh slall 
resources toother Arab anid AIfrican countrics. The 181 
estimates ot mvailable ritaipilie,, galola]olo'3267 
scientists and 44103 assislanl researlers. With atnanlual 
gro\ilh rate of IW, thle total iuillmlr of research stall'. 
incltuding universitics, other eseaLrch centels. andil tihe 
ARC' is estimated at 0l.0I lor 10')5. Since the l193 (0s. 
IFgypt has a history o' ]providi! schol:trships for 

potet.'ial yotig seleil i"Is to obtaill 
 Phil) dcrces in 
agrictltitr;f scilices l'on tle hebst tuniveirsitics in the 
LISA, L1K, ( riermnmv, and the I ISSR. ttIlong other 
developed coutllllies. tilililtor. dttrilg the last two 
decades IFgv'ptimi uti.iveisitics Ihatve been carrying out al 
inpressi\e NIS antl Phl) tlaining p Today.Togm. 

highly qtalifid mid delicated scientists atc available in 
all resilrch instituttions. Ihowever. t.r.liis an evident 
ice]d to exalliliand imIpriove ei vlict., working
conditiotn. and motivatioi, it' the counllrv expects thelt 
Ioperliori ill to their lull potenti l. 

The aictual time. illocacdi '-.u.iclitittlltis varies 

fro ote i(lilstIttIiltl tO iiith., 
 ,'.1 discipline to 

discipline across institutions. At thle tniversities a large 

scgileilt of sftalf tlt. is dcvoted to teaclitg. Otly abiout 

4W,', is Illoated Iorrescirch, and this is largely file 

supc+ivisioi of thlsis research problems. It 
 the AR" intd 

otllr restltch centers. twice is Inlch slall
lilc is 

a\tlliblc IfOrstrelt and extelnsion suppiot.
ie 

In ill eases, a mni ll of stTumlht Ill-I58 lime is used 
lot- admintitatin and consultaticy. By 1980, it AR. at 
least 30!; ot' stall' timite is requietd fr extensioln subject-
miattcr supporl. 

Al e'.lltillatiliiil oIlaipower resotirce tlistribution hy 
group: I coiimoditics agatiist the valtc of prodtction 
revcals some discrepancy. While horticultural crops 
aCCOUlit for 23.'% (I'fagritulttril prIoductioi valte, 
some 31.4% of tie total tmltpoucr in rescitcl is 
working iii bhorticulture. The opposite situation is Iotnd 
in atitial produtctiot. While only 24.4% of the total 

scienl tic stalf is involve'd illhullal proIttictin i'e,.icil, 
lie share ot'aniual producitioi in total production valle_ 

is estimated at 35.51-

In the ARC'. reearch stall accottilt tor just tilder IP11jof 
tile eimpjtoyes aretotal %Norklorcc.The majorit*y ot 
clerks, technicians, and tlaorcrs. Noinlet.cless,, the
nulnelr ofiiesarclh stall chanuges Cooll ituously because 
staf mIembers with IBsor NISe degre.s have the right to 
cotitic to the Phi) levcl. At least 30'.%ot their time oin 
tile job is illosed hor their coursc \ork and thesis 
problems. loI 11)82to 11)7, 131)scientisIs Were
 
pronlotd to chitresearcher. 213 to sell,)il
re1sarchcr,
aid 1SS N010oObtailnd their6 Pll) (ltgieCCt reache)r. 
'he \R(' inatageinent put great cilphasi onl training 
for both rescarch and noll-resalch stall, i:s, well as 
extension personnetl. trout 19852 to 19S7, 055 o' the 
AlR(s junior rescarchl assisLnts obtained ttl) degrces. 
in addition to 352 Who obthild NISC deces I'ro11 
national and lorcign titiversitics. More than 540 stafl 
members were given the chance to sisil other institutins 
in developid countries lor th1r1periods. t'urltcrri-otc, 
AR('plroViidd the XtCnsion+sCrvice \\ith'0.355 person
days o trailing oilnew developmnics iltagiicultural
 
Itelnologis . Al additioal 17.3111 persot-days of
 
training were givell to ARC stlaI 
on forcign languages. 
udnhitr. ion. ll Illent. statistics, and computers. 

LINKA(GES WIT IEXTENSION 

'Tlettallsul' of aglctietural rcsc'urch testibs ill the forii 
o.siiple productioni i'coiii citilitdti+iisstiilble l'' wide 
adoption byl'tltt'ls is tile cirnerstone o' atll'
 
;4tltictural dtesclopulet. In recent 'eas. a
 
collsidelearlle volume of' rscli' restilts has bect
 
ccttlitulatcd. Reccoitmcndtiions delrietd 
 'rot these
 
'esills did ilto spread itto filict 
 s"tiltlsat a salisfaclory
 
rate, particularly, during the i) 7 11s."Theincreases in
 
agriculthral production so Iar reali,ctl, eveit thttugh
 
encoraging.are much
Iless thatt tie pitettials indicatcd
 
by on-fart verificalion atid dcinoistrations. This is due,
 
itt parl. toa lack of adcqttic coordination betwce
 
rcsearch and cxtensio, Ilack tif idcqutate'lv rii d
 
extensiot slall. ilenieed for a specilic niational plai 
 For
 
extensioI. and tile absence ofta clear cdtcational 
Philsophy inextension. 

It was maindatory. therefore. to teview ihe role of 
agrittlitural extCisiO' Mid its hlCcillthe chain Of' 
technology gcicrition and transfer. Subsclucntly, : 
directorate for extetsion was created within the ARC
 
organizational strUCtUre. areRcsCarch aid Cxte.nsioti 
considered by the ARC ll angeincill :aIstwo -;ib-systems 
of a holistic i:pproach to agricultural tchlttogy 
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genelatiln, validatioti, nd dcnlnlralioln. An insili1' 

for extelsion research Itishcen csthillis
lcl ti d al ,iIh 
natticrs slch as adoptioin probllcns, impact. 

soiotlcConomtic fai'i, anl c.xlt ijlll lii tllilhihlg . 
'here arc ailiot * .l il nitn woitnkcis it li crial 
.tvlcrntlrslip, district., andt vilhgc Icscls. untider teil 
dirtctlln of the ( ititcil I)cpailincnill"of Agrictiural 

FIlxh.liil inNY )A\.Ihere ha(,h)'Cllinlr,,
cXensitnllcsca;irch Illinge,,,
hijring it,
ihicIi98(k. fihle 

ftllhm~vill, ,hs c,,,lCCC:It.tcll
(hr.ill-clnI~ 


(a) A ls c lics l,,il tlluirc, l ito'jli ,i;lticipual
ill IIl)rllht_,nidentiificaio n,tic'hlllgy %,+ililiaitll, 


\'ilis to falillels,' to gi\ . 
Itchllicll ,piplli Iio Ct\ 

idt llin t ralionl. fie'lds 


hi cxtclljln \,lllkC lt 

intcgrallll l illIllo il litll.IllfIt, 

_xlcill,,i~n-r
hmc, + i al
Lcl ilic il illIhfrchctlia 
( It)cipllllio i n ,.li SliuhIc.cl-Isllicr lIh AR('. 


Il'cvi~lic lachV'tipiIh ililtgiiltk tnd1 Il'Cl Ollnidti 
ilnalic
%lllll ltillct)stiinl" c0ur nlll \,lidi c slcl\ Ititl.
andl\
9i\t cchnica;l
mUllpltoh. gelli l ecxt.ens>ion
at 

thc d iCt ltll 1d. 

,
C i I ill - ts. 

stcf an tallg Ilt)lilgii allin ir lisp i s. 


(h)Ihort nl l_,ric ili il\ tilt ., ( to tcllol 
llIlh' clkt Zetcinlgall 


+ 


Thlcy arc at'live,illiprto llundtlliolnsce_(aind 
p+iill1 '11LCC.'rifiCd I field Miaseed 01finaIJ h iO d Ofl 


i[il IMll
ICZIIis O ce llll (iCHllIint ,,C'c,12 01in i 
li
hIICJllr' ;iirt 01.ilt 

si,,tire
(c) Short~ com offleie,t )vtiheARC'to etensc'ionl 
stlal lCentilral
aind reionatill Ickci.1, Ihliugh)ilet 
illhg ;Il ed't il \ p f l i ll .Ctl illlllt 

AGRICULITURAIL RESIARCII 

INFORMAITION ANDI)DOCUMIENATAION 


There istio1ilr tituilral librar\ ill F vpt thalis 
counplctcly adtquitc lr a inajolr rcscarch lcdic;itlilal 

institution. I locstcr. there arc mtetlcst 
 Iihrarie atlthc 

Nationial R carte (n.r 
 (NI() if tlhAcadi.lmy-of 

Scicittific Rcscari lil)I 
 IASRT). At 
fitc llcgcs ol agrictulturc. IIlitch iihrirics ar alsl 

found in A RCInsilltcs anti 
rc ilnal statills. Thcsc 
facilities have ici suflring (or 'cars f Ihe abc nceic 
of back issues of p ,i-hodicalin liiandmagazines dttc to 
fintancial ticffit ics. 

ARCIhc l11ain library cllitaili 8 hooks. smelculier f8h1 
132 pcriodlicals., nmorc thiam 51)0 tcchnical hulltins. 28)4 
MSc :1nd 16101 Phi) disscrtatlnlls. Slimic pcriodi als got 
hack to ihc hcginning oif ille cetuitry-. Thc ARC also 
protdi tcs Ihre matin puhlicaiotins it ;ircguhir hasis: 
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- Agriituiitral kcc;ilrll RcVicw, Whilh datsi Inll22. 
It is issuti tnnually in nine paris per vtinlic. II 
cpicsctils tile major incliiln for pulilicailn of
 
igici-tiCL] r siclcS ch irritcltluly Itil ,hi ((
ie , . 
IPihli tltt ill Eiglish. s ilhiallArahic sunilinllv, ihe 
Rcsic\ is t.xcitiec wih 20)0) lcal and 31) flrcign
 
insiittiis.
 

,
Thle Aglit'ullurail SCiilI .\lr1iC;[ill]i 10 illlltOducC 
%Voll i !irICuJIlulildIL'T'hnA1,ilhli,,,
h0 A iihic

,,
speaking agricliurIl ,I;I ;lIldspcii:,,t tlhniCiillS. This 
sciic, %%aslist piii d in,lic, 1160, olne Noilniit allilliallv.
Fach ;tlh incClnltiili
,lhlC'Cp ils paget.s
, f2-11) eacil.h.
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in tlhc past 
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IN NATIONAL AGRICULTURAL RESEARCH SYSTEMS
 

H.K.Jain
 
Deputy Director General 
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RATIONALE FOR REORGANIZATION 

World agriculture entered a new phase in tie 1960s. For 
most offits 10,0)00 Years sinc liefirstdomlcsticalionl of 
plants and animals. agriculture has been of a trditional 
kind characterized by hw yidlds antd limited use of 
various fann inpuls. The I)96s saw a massive building up 
on poppulatioi prcsslrcs ill the dCvCloping countries ill 
the wake of major advaei.s illmoetltri llcticic:. Also. 
the 1096t)s sw atfar greaiclt elllphasis oil improved 
niutrition, with the nflely i d countries strivingntcclcllt 

to ilmpnlov the staldard ot lit otl people. Thieini ilicir 

increased (1ilands olttodllstupply locused major 

attentill oil research lor the first ttle to trallsfOrl the 
tralitiollal systeimisottIfnin in these coul:ics to make 
tlteinillt 'orplldicire aid protilable. 

It was dllring thiNsperiod t1h:1iniaty devehopinig cotnt ries 
Started to take itiporlani policy decisions to rcorgalize 
and strengthcl their agricultural researich services, 
[.ooking back over tile past 20 years, we nay well tind 
that inre ilvestlilents have bcCn madte illagricultlural 
research ill manyldeveloping countrics during tlis period 
Ihan ill te cut ire history fscientific support for their 
agricullirc. Further orc. this is only the beginning, ld 
even greater investmcils in builing tIte national 
reseiarch systells are expected in tlte next 211ycars. Many 
dcvcloping conlttries have yet to reorganize Ilcir 
agricultural research services. Africa's emerging 
naitillill agricultural research systels in the background 
of tllcir post-colonial evolution ire bcginniitg to receive 
a gical deal o'f alcntiin.Also, tlt eountriesof Asiaand 
Latin America have taken oitly the first stlps ill laying 
otwniltile foilldatitus oIia Iilore sciettific and ttmodern 

agriculture. They havet lonig way ti go illetuippilig 
their reselrch services with imnprovcd illlliiageilleill 
skills, tools and proccdles. Inl this first phase miany of 
Iheni have learnted to lake betler advantage olthe 
international agricuiltural rescarch system and to forge 

strong links with it. Intie econd piase, tie), must learn 
to be more self-relianl, to solve some of'the more 
difficult problems of their agriculturc in areas like soil 
and watcr management and productivity in stress 
clvirliIlllits. They must also learn to develop 
renewable rcsoilces of enrgy so that their agriculture 
in the cning decades wvill not have such heavy 
dependence On costly energy-intensive iliputs like 
chemical fertilizers and chemical pesticides. The 
emergence of biotcchinology illrelation to agriculture 
has opened up altlogether liew possibilitics in this 
direction. Many of the developing cciuntries, with their 
limited resources ohnon-rcnewable energy, have greater 
compulsion to cxploit these new possibilities dhuil genetic 
engineering and other advances ill moleciular biology 
otler. 

The reorganization otf reseircl services which has 
already taken pilaceit some developing countries has 
helped to give them i lew research infrastructurc -- more 
cotlidcnit, more rcslou:Tsive and Imore cotittititted to the 
needs otagrictiltural development in tll country. The 
tuidamlcntal changes have icen ill respect to tile 
administrative framework, governance mechanisms, 
linkages and relationships with tlie policy-making bodies 
and dcvcloptncnt departtnetits. 

I)EFINING NATIONAL AGRICULTURAL 
RESEARCH SYSTEMS 

In cotnsidering the orgiilization and structiUre of tile 
inatioal agriciltural research systems (NAl' ), it is 
iliportant that wc begin clearly. Itnto define thcin inoi;c 
ii broad setise tie NAIRS cntisist of allthose 
organizalioins and itistitutions illtle coutntry carrying oit 
research invarious fields of agricultural sciences. These 
iistittiliois are oltei very diverse andiare distributed ini 
the various inlnistries of the governnent, parastatal 
bodies, faciities of agrictilttire and other scie nce 
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faculties il the uiniversities, anid in flie priate secto 
having close links with ari-Iusiness. Frpr;ctical 

purposes, however, [hle cort' of'le N,\R; is nre 
restricted. Thecorc llisls ol the orlili/itions mtid 
inst itts crcatcd anlld/oil I'llldct by the govelil..ellls 
to gcnerael inprtvl. prliductiin trIccilitigics to 
litlCSI stupptortIt therir ileC'IOIfIlutl t il-allis tf 

aL!ricultii c, 

Ahr gi r rll it'll thiliiuclh it,. iiilistrvvt ricultiurric and 
solli ltillr's itclii 1 illi ti l') is the 111 )litrl" if [lie 
illitrcrst uf [lir firllil,s -- their itll cst lsttitu c y'.\ill 
iMolst Le\Liii nir rL'iIllirs. \,s, g ,urd\ni;it ut tllr~cs' 
ilhtrrc'tls iid CCigili/illg ilir'Cru'iil IlrCeCif ici iriultIrC 
ill 	Ile process of etconomic dr.\ chppilinl . tlil 


v rn'lllllr['lltIt ra sh i tlr'TI
c (iii ultildlic) ill i1'sl i lllir 
rI;ll L Sisc CIICiee lld 1C IIo,.' nOItIcll +!, ;11 ~I I IC IAlt tf ,tIiICllandkill- li t iio i Illi" ad\ illl c is iil ,slllsl r 

gclt'lllll C 'rem et'ilrIhitir io\\i I rscllch illll;i-tltl[r'll]['
hor tle drcelhpiiicit iif ricuttur'. and it is this lesritlch 

'l:rvirCc crtrIlcd 1v teIhc It'rlll lhir l 

i lie natiol] arl iciuultui:l1 ircCirlich '.\rslrllls. 


Ii'l 101Irts tl e Ir i..ll 

The rles,.i'llh aplllrflus.. ctul,,isting oll C,;perintentl nfliollS 

m ay;Il'tin.lioll tlith'r file mIllils, tF.\' L';lrlicul~lu,. and/or 
OIIhCF Illilli',tl'iC,. 11) Stn ,C.C;ICS. file go)\,tllllllclll .. prefer 

[lot ti create reserich institutiuis oliri to un t ihiid 
lCIr resllsibility lt. ;icuciltulri rrsclich tolfacullies 
iii agricltiurr to which the\ CxIlCII -din iid ollitr 
slipport. Thcs c rue iriilps of institutiois ilten link ijp 

lih liis ill\\itl ithici r', r,;irc ilslil hrlieCilllll'V, whiici 
iiV [lot i'h dil'clv iil\'tivCi ! ill tlI ills il t'lillliniir'll,

hutill ln hich li, C ;apitel'ntial to iiiakr' sminc signific;into% 

coitribulittn. A goiod N.\RS is ablc to mniibiliz' this 

suipiort hoit ll rliplcrltl institutions for its research 

work. This is oltll iietli i cllolhit .slrlil l ot'olltract 
research I0r Spr'lir' iiMi NlIrCci:aizcdaIcti\iliCs. while tile 

mtist pressilit plIcs of nalioinal prioriyilc 

addltlressd lv th rrlesiC servir'iCe 0rag;nitcd by the 

g(vlllitill. 


It is mllei imiloilallt that we mlakr' this, ristiiiti 
betwr'r'i] Ir,'lnatiitl igurictltural research s"vstcm Iii a 

cOUlllry it its \idCr s'ns' Aind 
 ilt resrarrh SCrvices 
specCiiI 'rCCCd 1) ile ci)rtlIIIII'It Its ati 1115illl'tllll 
of their plicy Iii igrictuilural dc'ciipatC 'Il.e 
distinctliu,,was first clcarly ittlade by Lord Rothschild, 

Srientific Advisor to Ile B'ritish giiverllIcilt. ill lhr 
1

9 
70)s. Ii ;I report ol the oiganiiatitil lagrictltural 

research ill lritain, Lord Rothschild spoke itf ;I 

ctnlracloir/clien rclatitnship. I Ic suggrsted that the 
head of [lie nationl research system (ill this cast fie 
head off file Agricullrmat Reseatrch ('outncil) should see 
himself in life role iof ;I conltractur with ile minister of 
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agriculture as ;Ispokestnlt ihe l(airs is his client. 
'hc Agricultural R,.ese;ch ('otnecil should he 
colltlticti'lg only that kind t resarchithit leids to 
inproved teci logics t[) Ilctedd bv lie Illlti'ls. 

i Jerc, tlhnt, wr hl\C aidii\ihped Collllry ll t ing do\\n i 
piilicv thll thr go\C ll lllCilttIIldr'd Ir's'IIh SrI'.iv' \%ill 
ive lii iti' Itlil ' fhe II'rdsoftfheOthr p)iitlI, 10 seL \ 
fnirsc%. li ICtr'spcct. it i, CICi Ii.t I old ROutlisliCill's 
ICIr 1t did Ii\a i .,lt (It'll ol iIIlh 'tr''cc (ut Britdin'S 
pulicy in toIrl!i;ilI/i its iia:litonill ;lc icultturIll r'CsC;'rl 
s\sICIII. NIIIi\ oVI lit' iusituliiinuil Ch;lliulr's \ IIiri hi \ r' 
tikrlilp irCc irr'r 'iCCtlv ili thl ruiiuil"tl \'. hi C )l.ll illlllCii'C l 
it re st ill plll I\ thlie IOIth,,Chil RL,'riIi . It hIll i s Ihit 

fhr link;ige ICls.r\\'t'lCe Ilt' litiAuIil ir'llutuu ill ICt'rCh 
svsl'i"t and (lit iminoluIil rrall 1ticictilliual 

ti uL' ll l sli '\rlne ll iiL'l'ill tlie lr inull iC lt10111dr str uiltr 
c t ltiC,, \% hCJc C ;i iC.'tn(ttlC C0llSlittltcs file Illm ills.,Iut of
rile . ic.ii, 

SI(IIASi C ('BA )NENTS OF NARS 

,\ snrCCsstltI Iuiitslljtl ag'iuCItltlrl resuirlC i' svstelln is uuill 
illutilt tllrcc hiulill co llrliens. Iirsl, it Ilist liue Ili'n,..dd c cI¢tln llll i n il i .If fr a"I.llt[lier . anld this
 

II1CI.ilS:
 

i) (Il;lliliCL sCiCtilists;iiIl tcchniici;its; 
ii) field and labuoratiirv facilities ill he hrtill l\\Cll

equipp,.d stationis; 
iii) aistableiHudgetary suppi rt Conisistcllt with tilt' teeds 

iof fi' olvinlg r's alh p] l' lils. 

sccuilltd, it itlist lii lt' tirlllg;li/uioll lld strurtlur' t
 
use these rcsiitccs 'ffcctiv'ly. The oc ii/ihion iaild
 
structrer providr iiiiiiat
the ul1111 L'.fccti'C 
llobilizatiton iil alit'isailabl' rr'solrc's lI ichic\cli e
 
goals of ilt svste'l. ()rgatni/illil a1nd1sIlirctulre ha\c
 
been deitcd by nlailageilcinl specialists ill t lieiirr'cal
 
teris, and it I hallc til', I Could ctl r suutlir i this
 
grmund, hul! fll ptrpii-: ill (lisIccrc is noIto IIcal lite
 
subject ill tcr'ls o Illtllagclctiet Ihcorv. Nl pilrpos is to 
disclss ill practical lerlls what ougatni aiul Mid 
struietue tileall in tile context oI' NARS amd why \\' 
Cotsider them to h sii \ er' ilCyiportlt. 

Third, the NARS must ha'r (ie ltanageiitr'ln skills. 
iools atid techniques it do Icir job mo1lerelficicntly. 

EFFEC'I'IV ENESS AND EFFICIENCY 

()rganizatiotn and struc tire help to cerrtl the pltential 
fur a NARS (o he cflec'ivc. Once you have created this 
potential for effectiveics, yiti can build oin it lhe 



adtdiIio:lil dhnIesionidoih o efficicy. You tIis byi sn 
giving it tile Illallagelleill tl.ecllniques and tools which the 
NARS Icadi. rs and othct scieli:ists can use ill the couse 
of their vork. Somie national ligricilutu, I !.warch 
SysteItS. inllClUtllg inaniy iI1the (eeICOPd t+ Mti,'s. arV 
ligihly effective in tclicvino their objcctiJcs. hut they 
arc not particulaily ctfliciciil il le use of' their r.soutnes. 
('oitc.,l\. theire fit N.ARS %%,hichtle nilanaletllCt 
cilnf,isIs ildIIoltihl"s IhiIhly cfl'icicnt -- they do not 

\N i IlN",t CCI - but Ilie,1 arCili itet'CCss;iiily \ el' 
cflfect i%c. 

T'YPES O1F NARS ()RGANIZATIONS 

hllisdistiiitito Isscl ellecCtiVcite, aiid elticlcn\ is 
siii lii g hicli \NCtmay ind useful or1 c 'iialitoiii 
puIipiiss. I vuili definc tmiali/atiiOl aild stil, tie Ill 
NARS as the inlittltional Iraimuestork ;ind itties, and 
Ihe 2ti lvlllCC IIl.t.hllisll llid dtcisen-itiHikine 

Pl'Cscse rc tlltl I,) tk ucui of tle hlui:ill ainid p .li\sic;il 
t.soli'CCs of NAIS 1i tilie rL,,Uclch piILOC,, lie 
i'tittitoal hanLt'\%oirk itj tile gClvei nlucc zeclaiss 

ipltVllllof I fltl pill IdC tile r'il!ht Cl J10l1lltClI ill vhlich 

ilpliis\Cd lIm;i 2leltuliti ht IsCall he ueLI. h taketnc 
auliple. :a aliitual C!ealc h s\.t ,ill Fa'iy !c di.lo an 

:,eCellet job ')I detetiuiiuu reseirch priilitic, aiid 
piiigriits. hut if isi', maiic teCljCuhl~iSItiS do lol cisc 
it ins tIl its iutClIlie niIupi;xeC -- :,ecictiillo111el 
}tricii tles and p.ioiircl pilicies -- it cittllt us' Iullse 
Iii;i tlLetet ',kills \Cer elfic i l', . 

What are tle diteticn kinds Wiitnstitititiial mlsuls 
clhaiuietcii'uy tlit tontaiii lti 1tof N,\JS arutiitd lite 
usild, initc palticilal I- the ieslinig palt o!" Ihe 
\viirld . c ceat deal ots'arialiitl, hut is ispi .Ahlelere isa 
tii ilentif u rCiltlli,iJiuibcr of themi. at the sane 
ttnle Itt tilte. rcpreselt oiIll*Vsiome ilt e doiliniit 
chiactcrislcs. WC lli:ts co sidel the Models at I'¢ hr'VC 
Ofttle re' earcli svst mi aid iin tertsii tleheresearch 
staiium nctw\irk. \t tIme ',,tel IC\l'e, siiit mlf tle 
dffcrnt kinds iI ills which ucirganmmit Ctutmly 
fmuni today ame is Ilii %s. 

The Agricuiltural Research (Council (ARC) 

[le ICspiilse , tle Ilarger Asiai ciutntries itt leris of' 
icot ol their agriculturalr'tllizatill amd stmtlictcii 
rcsezarch il rccit +carshas bcen to set up scitri-
alitutnitis uri:tlurl rCsCrCi cOMnils. hese 
itilicils have increasi2ly taken ip responsibilities 
hi-ll e rlier bellturt iii the departiliCit of alr'iuiture. 

Tl.e basic concept underlvin this transfer of' 
respuisitilily has becn ti free the r.sCarch service holr 
the colttralints of the larger gos,-rinment bureaucracy 

and f.mn operational pricedirCs deCsigned nmore hr
 
built-in checks and counter checks in [he Use Ofi
 
governint hinds and playing it safe, 
r thcr than taking 
major initiatives and ollle risks. Til nevw concept has 
beeit to haild o}VCl lile[ t"fhe adniiiistrIlive and 
iianiigce ial respoiisihi.ity to the scielists Ihenls,.lves. 
recet#ni/iit that ,CScat'Ch reqtiv's a different kind of 
admillistrative eiiltui ,. At the salllc lttle. tile 
oveicilnlltllts hiic made sure thirough \ ilious devices 
l[al the Countcils al c ntot indcpltlclt Ottlehei ill terisof' 

accountability. TheyIl ist Ieiiaiu full: conmitted to tle 
gtin I'lIIlt: 'it'spolicies ofIg icuItur IIl dIvelopmn nt alld 
must provide technical su;)port or these poli(iies. It is 
aIItOIlO Ily Ct0llbi Iedwith C IlIliIIliIll. 

All ililpiil taill plilit \\ h i ralls be 'co.itli/c is that t]I 
A R(s Ise ilt) all takeii the s:jiiIL rtute it volving their 
structure and otgalizatiti. It i, already possible to 
rIl'eogniZt, at lcast thlrele Iypes otf'iuicils ill teritsol'their 

niandidttes. Iwill call thitt: 

A) idillil,itc (-mliilS
 
!,) C'oordinating Cc:unlils
 

il) i:tln(illg ("iuicils 

Thle adiiinisterin t pe is all-enbracing -- it organizes, 
and it is ill Coiitplete cttrtl oi all the governnelnt-

Ii itastreture. Ili the larger countries
unded isealrch 


\helsc llhecr;ire t\\o separate ICderlal rtIdstate strealtms
w 

tf rescarch. tile ori'eils conri 
 .1ithle fderal streillil hit
 
also have a citiirdiilatiig role at the nationul le\,l. The
 
('imrd[iit inig ("tWincil ihits its primiry rsptsits ility in
 
coordittaling ' se'a.'l ill the iationall level, hil the
 
research instiites itintaiin their adintnistralt\e and 
iiudgetarv indCpCndVitCe. 'hey dIe [lot adittiitistratively 
linked 'lo tie council. lteh uritdng (otucil. while not 
adnilnistraticly linked to lhe rcsearelt stationts, has 
complete control o\x,.r tie disbisetllell oflthe research 
fniids of tle goverrntent and is, therefoire, ill a position 
to def'itc priritics ;itd giic a sense of dircction to tlhe 
work. I hliiver, it clot effectively translate these 
priorities ilo iatchiig pIograimis hicitse it has no 
reserlh slatiitns of its osVtl. 

Natioral Resca-ch Instittutes (NRI 

The latii American conlttries were prompted ni 
rtogaiizing Ilici research services by considerations 
\ hichI %,erevcy similar to those of the Asian cotittrics. 
Their newly set up utatiumial researchinsiLutes are 
funrdamtentilly itit very diflercnit from the agricultural 
research councils of Asia. Perhaps they enjoy greater 
autonomy, deccntralization aitd a wider resource base. 
Unlike Asia. the national re,;carch institutes inLatin 
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America control and nmaae all of the public-funded 

research infrastructure ilthe country. Two kinds of 

national institutes can icbroadl' rcoign ized -- sem i-

auOnlOmoUS aild aultononous. Tile seIli- allti
itllOtlmooS 


national institutes receive strnlg directiois in terms of 

their mlange aelitandlesearch policy froil a board i f 

governors; the president (director general) Of the
 
institute reports toithe board. The minister of 

agrieltUIC, er. appoints the board. MW in thisieove\ 
way. lie makes sire thal lieinterests iif is ministy itre 
safcgtlartdcd. 'The fully aittilnilnots itistitute have no 

such boIird and tile president of the iisiittlle ,po ts 

directly Ii tlhe iinier of' ,igiliine. The picsidciit 

clearly Ias iniie piiser ill thsce illollollnous inslititics. 

Anoihrlistinct IIatr offule ,\uncric;ini instiftucts
lattii 


is tlia' illttOst cal',sthci;Ilrespounsible for both 

rcserchl ald exlcnsion, tinlike tile Asian ciouticils. s.iich 
lu;nve 110 aidilisIratie link, \\iihtilec\icili ser\ ices. 

Most of thle nc v'set up niatioual I search illsiltiCs iln 
llllAM ica could he lCd ill o C ftile(tiler of 


tlese tssiu Cllect ies i An c-icpiuiu is pio idcd hy ihe 

Illliu
ii rsc:ifclih ",'Ill of I'ltzl. tndel tile lililellla 

if M'NIBIPRAIPA. 'I,\II'lfRAlIA ids cl,,ratec:isics of 
boh ,natiunal insltilulc
and an Asian council. It 

uiaihntailni. a hce i'seallch i;fhasirtctire of itsown, 


pM[tiCularly for ou,: iotdiiv-rieiutedCsC;rch at Ille 

national level, but itthe saMe time it coordihnates 

rscerch illIIcderal stop \\Iere the statles 
 ;Cmc:i large 
rcearch ilfrusntucture of their iowii. Also. FNIlHRAIA 

iiubi lizesresnurces yerv effeci icly friomllte pri',ite 

scetir. and inthis s'i it is less closely tied \%,tli tie public 
rcse.arch sector tumn some offilie oilier iustiltltes ill ati 
All ericil. 


Ministry f'
Agriculture Model 


The aigricullural researcl ser'iccs in develophng 
countries have Iraditiinallv formed niiintegrl part of 
the depirllillelt iOf;iglriCmliolrc in1 mnd illthe g'cVrCIlleu'tl. 
amajouiky of countries thi IositiOn Ciitinnle.. 
This itl m fgescalicm canizaioll coltitim s to Ilel 

prediimiinant illthe sialle A.',\ricitl. Latiln\llliericall 
and Asian couittries, itcltiding tfic cuntries of the Soutli 
Pacific. \\i]ile the larlcr rcseNrcht s\stcNIs Ilase f(0n11d it 
increasinglv di flietilt oicope with the I mer htlrcauer;,cy 
oiif lheCivCrnllflel.l itl fudr0this i'olt Ia\C rILg;llizcd 
themselves wyili various icrees of aitllttoll,,.tile 
smaller counitries continue to finl tis nioid, I qfuite%liI 

fuo' their situtiuin. They fintlit tuireliisl i andi iintuiny 
cases itsnntcessary. to think of large rc,,earcli councils 
and ili'stittles iiI lii eitIteI.x Illeir prioblem Ihas hcen to 

introduce refot ms wiihin tlie existing Iramewir k. 
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An important va iant of tIleministry of agieliUlture 
modcl is the organi/ation of re:.earel inseveral
 
ministries. The best e \a mple i,,
p0vided by Sri Lanka, 
wlclwe sevei dilerenl dealing iliilte or- Ilhein in istries 
otherlaspeci ofagricultiral producti on have organized 
their own1 rescarlch services. 

The 1f;Iversil) "acullyof Agriculture 

Some developing countries, recogniZing tileready
availability and ccitraliil iif higltoy iraiied 

nlllIpiiwei"illtheir llivcrsities, h:ive fUlnd it 1in10nC 
tealistic toinibili/e Ihir colleces of atgriculture to 
plovide rcscmirch sifpport to the co it'.,saericulture. 
Agricltufral educlui illaiid rescarch arc fully illegrate(; 
ii these :,stms. Thcsc inciVrsitv'-hlascd rcsearlt 
ser\ices, may he highly sariable ia theii organi/ationt and 
COM-lnMIillnt. Oi the Ohu CxtrnlICe \e IVe te illd

gaulut colleges of ;griciiltirc illtle United Stales of 
Al[ticii -- (le of the Ilisi siccessfull experillcllts ill:lue 
developllunlt of scientific ariculture allyluec. The 
lalltd-grall colleges in the United Staics have evolved i 
very defillilie irgailizatioin eolisisict wil i l runllttu dile 

aiimdrespotsibilities givenm to them by the goveruillent. 
Within atpcriod of 25 ears of tie estaflislmeot Af ihe 
first amiand-grant collegc. Ihe United States ('lngress 

enaccki legislation in the fioruiu of the Ilattch Act of 1887. 
slicl called fori ua ;itagrielturaltie estahlishment 

cxlc;iniinet station illcIli stale, and ;Idccimi 
 was 
taken to lociate these experitulent StaiinMs largels' il tihe
 
anid-grant colleges. lhe I lalch Act thus helped to
 

transform the basic character of these colleg&es. They 
were no longer soli.ly academic iistilitions.They 
becalle at the salllelime imajor lricult ral resarcnl 

centers of thi ciMtrs', with additional ilvestlllenlt of
 
large t esources in scienitific ainp mlver. field aid
 
labora tory facilities. Several devye loping coouiiltries ill
 
recent \ears have adopted this inlel with soirie
 
modification. India's 23 state a;ricultiural universities.
 
foi example. have been set op it; the past 25 yearson the
 
general palteiri iih ite
land-grant inistitutions. 

On the other cxtreluc. thr, ire ililivCisit ssySales ill 
which research remains a pi,:-thitie activitv of teachers. 
ald tile eXperitlieitl Slltihll fauciliiCs Icm Ille liiited. 
()ne of the more implmil examples ta flarge natimal 
system urg;mnized artoud flactlties iif itieuilttr is 
prisfedC linv Philippines. Il we havete the Philippines. 
a national C ouncil fur agricultural rescearch acing 
prinimrily through iliecolleges of agriclthure. \\hit ft it 
has helped i ibiti IIll for iIcreased resarch caalcity in 
the past 15 years. I he admninislralie COiiitrol of Ihis 

uniiversity-based system resfs illtle Science/ 
I-dueatill Ministries. rather thlln~ Minlistry of,flhe 


Agiictlture. 



A COMPARATIV' ANALYSIS 

Reseach s\ Nciiis are b nilt anulid people, sonic of 
t.lioni art: highly productive under most conditions, 
wille tlhiers have the potential t be prodtlcti,,,. giveir 
the I ighltcm ,roilliclit. \'iat dtetrlilles this 
en lnnenl is partly a tiiiilion of the organization antl 
structure ot lie sysltel. This inicludes all those 

goSlerriamce arid decisioi-iiiaking l
processes and 
inslittitional structures ithiough which hiliair. p iysical, 
financial and other ioti-ccs ;lie combined ill a 
synergislic imalll.r' Ioh 0ikingItercsearch \lrk. 
For the purpos, t acompara iSc inrial sis of ftie different 
systems Mnd lhir O'gllliaiOllS, ilCICOIitr\re itlof 
coir'mdcr sonic of these go\ernaice ichiilis, aind 

ci si in-niaki rig prouesses ;is tetermineid 
0rgili/illiAirt u r.VUtiiriiiiuiill of i111 i it\' itlLl'lllV, 

lpll\\cr, and liiikages i diflere'nt-leels. The differciit 
Ssicii shIrcli Se \lisc coinsideted di Tlcr signifihealy 
witi lCiilrd to sonic Of Ihe C iricChlnisnis in tLec.ision-
imakiiig p eucscs. latle Igives an asesnicuil of the 

tifferent oralrli/aliiiral iiltl-ls olr sline ofl these 

clmonllirents 


We riV nit illA)age, \ti th this riliter sultjectivo
 
assessiient if lire icraire-ine echainisis ("if h 

diflerent types of' rcsearch systesil.lTs. tiis, ev\eCvr,h is rotl 
ill linl. \Vhrl . iri lirtil is Ihat lie difflelrenl 
svslruns tlk diller sigwilieailv)' for soiie of these 
nlectrairiSlll,. IFo example, tIre eilli-litolloilltous 
reeirclh counicils and nationial inslitii s tend to have frill 
ciiiul over the selectiirr if itreir scicnitists and 
tt¢\',: loprneitiif )he.ir rn;ir11\vCr iesllice., though 
sliilblc persirirel p icics. lihe icCseach ser\ ices ilf Ihe 
iii ry of agriculul i. Lcillclly \ iltild rave iro 

iidependeirrt pliluri-l policies. as hey ill- tic(!p fllr 
the ilst parr\ ilu ItC ris ol ihc ivil sC\ice. In the 

other had. ilIe rcscich scrvice i thle depart rrerit of 

agriculrt, ilmay"e ii a lc tcr potliilii 1ite\lip Close 

links with the cxlensiir service uillg;llized bNthe sarli 

ministr, than a rescarch co t-nil \\hich his rio 
adlministrative rclitionstips ofnilly. kind wiil the 
exteinsion se r~icc. 

)O the diffretilr esirlr ',Steis.lbased Ointheir 
olgaMliZaiiotl ;ild structure, also difflr in their potential 
to be effclive 'ulr tile fiicticlis MhiIch thc nilust 
perform? It is the pert'orlnuine if these fl.unctls whiich 
is expected to deteriirie thi, ';lccess or failure. This 
olbvitously is tIle iiioire ipi pirianit questioun. We illiy 
Consider here siinic of liese *uICtlitlns aid agaii 
underti ke a coinparatSe aniil ysis. 'his Iias bee i done in 
Table 2. 

Again, '.ispossible to suggest that the organizational 

structure does determine tile effectiveness of ihe 
research service in perform ing some of its important 
f'unclions. Fle pr blem, of cilurse, is the ele ment of 
SubjeCtivity il lVed ill aniiatalysi softhiis kinid. We need 
ii great deallo reselarch iltl tie research systems to 
establish these rclaloiiships, and that is why ISNAR is 
cvcliping i strong research group. We do know, 

tbow Cir., that IanV of itie esearti services, following 
thir rctirganization in the last 21 years, have iiiatt e a 
significant cot'llribilion lto tthe plocess of agricultural 
developimeiii in a iiunibcr t0developi'ig cotntric.s. The 
adoption rale of teehnology developed by Ire scientists 

tise arelh services has beerr high. Vernon Ruttan, 
based oil 23 stulies fl aigricultural r sarch productivity 
ill develol)ilg COllntries, speaks of I Ciig inirill 
ric of r rclUntil investnlent Ai 55 percent. 

Agricultiuril reseaich has tiuis bet,'n found Itl b highly
res;irding. The problem is one ol defining those 
COipollelt., itl the research systen which coltributc to 
its SulCCess. Iftlur subjective asSessnileit in Table 2 is not 
eiielI otff tlhe mark, it secms reasoriable to suggest that 
OiilillliZaliOl alld irti ture ¢CtiiiStits oiIe(If these 

comiponen1cts. 

ORGANIZATION OF RESEARCH STATION 
NEIT ORKS 

()rganizatioln at Ihis level niirits a detailed consideration 
ilits owl, which ste Iiray tornsider brielly for lile preseni. 

'lie very first issue here is one (If lli size of tie network 
how many research stations? This swill be tlerrmin ,I in 
the first place by ilit availability of scientific and ol'iel

iluSLrces hi a cllountry. The teidency generally is to hive 
Itool riny stalillilnS With i sub-critical mass of'scientific 
rit] lter resources. MIan of lhese stations tenid to 

beconie isolated in terns of eade.iship and links with the 
natioal systeinaiid their producliity suffeTrs. 
Cnsolidalion o' tile research station netwtork shliuld 
probably reccive far greater iiitllin i rost ctuntries 
than it nornially does. The eriimphasis iost (If the time is 
oil growth. 

'[he seetond falOr deterrmiing the numnbe r of stations 
and their IoclatiOi isObviOUsl' the Size OftIre coLunlry and 
its agroecohlgieal diversity. Ideally, aid Ctiisi:tent Wilh 
the availability of restruir es, the ineeds If the different 
agrrctltlgieal regirns shrould be met. If a country dties 
have a grei! deal of such diversity and must have a 
nunber of 'esc i rcti stliitIlns lien lvtl otlher issues 
beconie iliptirtail. First, there is the questitin of division 
of resptlisibili ty betwee n lhe different research stations, 
and second, there is tIhe qtestion (If inter-i1Stitutionril 

coordiation at the national level. 
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ISNAO.'s experience of working with many developing 
ccuntries with ilimiled number of iluali'iCd sCiCIetiStS 
and other resources suggests thfat there is some me rilin 
having basically ts o different types of'slations -- natital 
research stations and regional -seCarch 'latic is. These 

ill iave quite differ-ent Imandates skiiit a strong 
ntOMpieme1ritary r.atiship. I lrinalhml esearcil 

sltilll. will he deseloped as,liccorllllriiiii recaicli'i, 

centers lfoads-nt ed rescich for tie genclation of 
ilnproseil ge neric inaterials and teclitogic,,forif a 
pirliClar ctlcinrCiditV OFi 'rOipofcrnmr1dities, r fi i 
parlicultrl important factor iif producti ic ich a.jsoil 
and wate.r rantagcenrt. lIre ruin eccirc'-in h'ieie is th':t 
ihis kind Of I ilvaticed %slb,vliichi Otet Cuts, across 
il needs ofdifi',t..t regions. Clllllt repllicaledbe ,csiiV 
andriltl!l. 1lhcichlr. Ie rra ni/,d oila entrali,ed basis, 

.lienlatioial reaC s%%,illII-taic is cae;tireIChilrierd 

crtceintratit rr e,, ill fire
r0t1crilC 1i1 r:a 

11tiiifidii,:ii r caiM rf sCi.t'llists iintl
Midcrratrrrv 
facilitits, and Ili research result, tilist h'listhe 
potenti'al Irrr \\ ider applicitiir Irarse.rllirllg pro\ incial 
oirstate harriers.Tle ntrmber of Such natinl:,i tlesarcic 
stationris ,tlciltlX;air.. dCplnirg Oritile crop aid li\stu,.k 
resotlies oi fite crircltrl'\. aid iltecltl mrore im, rtanl 

ricority prirgiatns built aitid colmldit'dieits rt 
iv.r.u,,vhehnil
itlllri
ti i e c to'e trlil (i.t.lt. llrliz-ill 
Kenvac. tico inIinlad'.ltl iihi..,,i,) ,cldibe,.icr I0, 

;dltc"I tirrchrtii stations of tis kiind. l)epnding cil 

lire a iliahililv if sicnlific ;iti tlhw' r.svsouic,. 


,ctlntli.s setl ta t
irnibelr ot tirirrml si;tlitismltlnd ite 
Illcire inll tcr minl dilicsi lactcrs cit piloductlii. 

CrtnrpInilentirwtihe ialiital Slatitats %\Oiu](]he a group 

cof regional research stations placed stratc 
ic.llilthe 

different agrrc,.gicc reMiors lavingamajor
alcci i 

focus oi production-ori.ttL-I research ,luscr to tie 

needs of tlifarint s,,,tils in tire prticullitr rn-tiri
 
The rceLonal r.scarc li(.nt ulId
t rst hreIlp to improve the 

prt)duc'tisitv of thfrtec
r-cm.t entded faiiiinv ",,',trls. ling 

tile new 'entic mattrials and cinepts oiprtductiit

d.veloped at the nati( ,nal research cente.rs. Th\ will
he 

doing mito of auaptise research by integrating tite 
different 'omrponents Of produ-tion trclritilogy ill 
response to the specific r,,ciional needs. Table 3 
illustrates tlie principle cif lire iiratrimatiinlif tre 
researci Statioi n,_tesork as a function oftciflitry size, its 
agrrcclogical diversiiy and its,Cicliiie resource base. 

The pfohlen cifinter-inst it titicnal coordination has hee_'n 
addcre,.sd by aLntinlibr tit ciruri is through I,:eiceter 
organization iAnational research pcrcgraiisllrscil,,i i: 

large nmlber of research staiions. Thcse national 
prograris are bUilt illollld SOicre cOftire1n1ce iillpctrtaiit 
commodities, and i,,help to knit tigerher ill a 

coordinated network tile differeint research stations with 
a free flow of genetic iralerial. iiirinmlion and 
concepts aid a great deal f cohllahratisve \+o k. 
Typically a coordinated national priogram consists ofla 
cotrdinatin, center aidit niiilibei-of cooperatin2 centers 
localCd in tle difeCrnl nalional and regional instituleS 
antld
ItaMonal statirJs. dCpnding il lot2'distribution 01' 
ilepatticular" crop coinodity llihtic iulit ry. The 
cocrrdillarirg center. headed by a project coordinualor 

itassisted hy a -xiallgroup of scient isis front different 
diwiplite . kiiocated illone hfilienational stations. The 
project corrdinatrc is appointed ott lie hasis of Iris/her
recurgiiizd poisition o1 scientific leadership in tilefield, 
ite ctordii;itcrr s personality ,otlri butes significantlylie 


to tlte success olfie prograll. The oordlinator excises 
little directC0r11t1ir1 r the tcoperatin centers %vhich, 
li allIrracI; calpul pt,.'ss. atic an inl-egralpart ofl ie
 
illStinii irrltill, hci,:h
lhc' ate Icatll . itlSIc': l,/slte 
maintain curseccrlitacts with th'dite tcrsoltic national 
arid re.ional ill-titllls th:ir scientist;ioensure tlial 

irlpleirint r,1_C
eslerch prgl-als assigeci to Illerrl. 

'lire ielltilCoriponrents ofitire pritmrt, areas of reseach 
are identified it llte"tatirral wtrksho" ttftie scientists 

fritri the different crroup-ralllrg wtrtrs. The \wcrkshop is
he illleast orte it a ,ci.aa when i review tf rhe resulls 
tibtatirl,d at tite diffl'rrt center', (.lurirrg tireh -(.sitmu
 
Seaioll are presenited by tile ctOrditatccr illa
 
const1 ailiad ftorm. 
 Also, rite sorkshop pro\sidus the
 
oplcltuniilV tioplan tlte -ro.gtan of ,stirk for tile Iext
 
.ear (tt inatitnal basis. -lite impression one tarries of 
these wirksittps is of stiong interdisciplinaryv. inter
iistitutitonial irecractits inthe foriiulatii 
 and
 
execution of research piotgram. 
 There is also an element 
0 heit mpC itit \%i. tirL different centers of a11 Iss 
nIationai proran. 

Finalli.c il Itesiri\%C 0i'ice cif sci,.ttiliCstlutcLire ol 
art agrieilluial ,.search statiton. lhcre are research 
stali,:hich are primarily discipline based and those 
s%hici hai,. their imaini Iocison one or nor tmmodtities 
ci cii plrtductio systels. and fitllallsthis wicl 
combine,fie commodity loucis ssitia di.Ciplire-ased 
dpartmnr.,ntal structure. Itis lutdillicuh to see the 
relative ,iteritsifthese difl,.,-eittypes of research 
slaitl'lls. \\hile a smtall tcs,.ui !hstation ofran institute ill
 
itost deselpin ,iouitities multist hiave its illajor
foucus cii a 

spceific conllmlotdil,cir prtoluction sN'sttrti irofactor ofplruucticlii. rite larger research stations are perhaps 
organized with a cit binerd colmmodity and 

disciplinary hitus.ir, problemiltre is oncofevtiving a 
inlt idisciplinary approach in researeh prt grams 
organiznd arinild icotodlity or group tf 
commondities. The inter,'aional agricultural research 
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centers are successfiti because they succeed admirably in Table 4presents athighly simplified approach to differentachieving this objective. They, however, operate in a types of organization in a research station which wouldsomewhat different context. ThI national systems have respond optimally to its mandate. 
Io find their own solutions to t is problem. 
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Table 1. NARS AND THEIR GOVERNANCE FUNCTIONS 

1. 

Components oF Governance 

Experiment Station 

Netwcrk 

ARC ARC 
(Administering) (Coordinating) 

+4+ + 

ARC 
(Funding) 

+ 

NRI 
(semi-
autonomous) 

... 

NRI 
(Autonomous) 

... 

MA 

... 

University 
Faculties of 
Agriculture 

2. Independent and Stable 

Budget 
.++ + ++ ++ ... 

3. Personnel Policies ++ + + ++ ... 

4. Procurement Procedures ++ + ++ +. +. 

C, 

5. 

6. 

Maintenance of Research 

Infrastructure 

Decentralization 

++ 

+ ++ 

+ 

+++ 

+++ 

++ 

++ 

... 

+. strong 
++ average 
+ weak 



Table 2. RELATIVE POTENTIAL OF NARS FOR RESEARCH FUNCTIONS 

Effectiveness for 
Research Functions 

ARC ARC 
(Administering) (Coordinating) 

ARC 
(Funding) 

NRI 
(Semi-

NRI 
(Autonomous) 

MAF University 
Faculties of 

autonomous) Agriculture 

1. Research Priorities and ... +- ++ ++ ++ -- + 
Resource Allucation 

2. Program Formulation f-+ + + ++ ++ ++ + 

3. Program Implementation ++ + + ++ ++ + 

4. Monitoring +i+ + ++ ++ ++ + 

5. Evaluation ++ + 4+ + + 

6. Re earch Coordination ++ .++ ++ +++ + ++ 

7. Links with Extension + + +++ +++ +++ + 

8. Links with Academic + +* ++ + ++ +.. 
Communi ty 

9. Integration of Research, 

Teaching ano E.,tension 
++ + + ++ ++ ++ s+ 

10 Links with Policy Makers s-- + + + ++ ++ + 

11. Staff Development ++ + + ++ ++ ++ ++ 

++ strong 
++ average 
+ weak 



Table 3. ORGANIZATION OF A RESEARCH STATION NETWORK 

COUNTRY SIZE 
 RESOURCE BASE 
 TYPE OF STATION 
 TYPE OF RESEARCH
 

Li.rge country Excellent resource 
base National stations 
 Basic and strategic
 
Regional stations 
 Applied and strategic
 

Large COtntry Fiiiramount of 
resources National 
stations (several) 
 Applied and strategic
 
Regional stations 
 Adaptive and applied
 

Hedium country 
 Limited resources 
 National stations (limited) Applied
 
Regioral stations 
 Adaptive
 

Small country 
 Limited resources 
 National stations (one or two) Applied

Regional sttions 
 Adaptive
 

Small country Very limited resources Regional stations 
 Adaptive and applied
 
with lead functions
 

Very small country Limited resources National station 
 Adaptive
 
testing sites
 

Table 4. RESEARCH STATION ORGANIZATION BY MANDATE 

GOAL 
 ORGAN ZAT ION 

Pure research 
 Individual scientist
 

Highly focused mission 
 Mul tid isc ipl inary program structure 

Commodity deveioprr.ent 
 Multidisciplinary program structure
 
Isingle commodity?) o,*
 

Research station with disciplinary
 
departmental structu-e
 

Commodity development and 
 Research stat 
nn with disciplinary

grzwth of discipline 
 departmental structure
 

Growth of discipline 
 Disciplinary institute
 

Fairning systems research 
 Multidisciplinary program with 

a coordinating unit 
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ORGANIZATION AND STRUCTURE OF THE
NATIONAL AGRICULTURAL RESEARCH SYSTEM IN CHINA
 

Fang Zhou 
National Center fbr Rural Tcchology
 

China
 

INTROI)UC'TION 
I IisloricaIly. thc dcvclopnlcnt of science and technology 
in Ith Pcople's Repll i¢ (lilia, siice Ihtic( iitt haia ipiIlaIiiiI oIloic hiIIio [Ipeople: SI)'. luiindingarei I¢itiiion 39 v\carsinl ago.cain he divided into "ourstagesagicilture.l1e alhet ie 800) miillion people ivillif) acordil t th \litehit Book No. I of ,Sciec and[rIiril lc-;i,. ntiil_ eiluagcd ill arin produtlint or \\ili Tccllioiloo puhlished h'lIhe Stlae Sciice and

pitl-tillit cIIIplo incill in I"\iIlip CiitcIpiiscs. (onilissioll.\1Ito dii l chiliiev ([loti\e their s(aplc uood iiuiliply lie vi\eliiiiieiil. 
\cctldin,! (o sI;utiktic's f iii li 

lir" I9Su. the u1',irius llliil 
i li tii h . , (iiflc ( s 

prodthclimul \ il¢. ,Allholiigh a 

nlit Imiike ii I;l iille pi h'iulion 
liuiirC. uiLriculllllC il 

tlt Sltllcistlic;llI".1ri 
uIMIllittiiui \',huC 

ilm1l1ljtlilmd iidusijr il 
rll6C (ii hi,
iiic ill 


itN\,- lil\ it tthill; 


i hlsuupruis 
)

ll-C (tiltillif li\ 
litlcri;jils
i iidlistliv ,sulh i1us ti t hin, hilit kl.(cL'.u
li il). \\ic.ool. Iba-co. i uhhItr. smIucrcuil lle, c.'Ilit 
prodicl ion ali t' of ilul" siriial p[idlts bacs il

1gi illuilul
[I\%iillt idils tiuOll, Im 711"', of [lie "t-li's 

produt'lioill iucll dilN I\\ I i. 


,glicultilml _i (\stL tltmil plam s mu iiipu t lil i itilt tu l t1Ic
ules.eqluim ilt iiuiau 'ciiiiill-., .,\uuicultui-, 

since tle fii iiin,l I PCIipl')s RepuhbliC lChiiinui.
h',is
txperiiCecid sipnilicanl thunuilcs. Niss\. (mhhmhias 
hlisit till tC C t;Ipiht iuctl 
peioIlc. rio% 

iIl I t ,ilnd clthillg its 
ihin liliost ottilt icqulcr_,d iu,mu;it'iltira-l 

lilal tiatio,iiiliisti nd MLmumiii e\w siite 
ptiu Iicts. I hi\% \eC[r,;iticulturl ihiiC i ltill itniuiis it 
a Iss-mlcvchiijued leel. \ ii ulitiLIII ilcd Cu'titliiCll. hi\%i 
prNd i iuuieCliiiiC \,Aid il liliticii txiliii tl 1 
C illaiitt fleil cii ,t.\ ureit chil tlic, is tii ili 
(Itinai is lit g rliiiilIll inulS tio utlijcxe four tilies the 
iindihlril aid uuiiiCultuui l p uluIMiUclii \mInleC.;i oiild 
1 9)80 .h y Ihi e ll (I IiI k 'cnlhIr Ill ilTN is\\ I ut [d luhl~d I\, 
ncell tihe supporti of scicicc ad Itliiilihlut Iii ci\c IiiiP 
sipport China hasln acUlt lced hi tiiliitor its picscil 
atriculllral r¢c 
 h 
 amo lecti'ltm intliinto
cificicnl one to produc ilimi leset-Clh Iinidifigs 1ill" 
agriclItuirc. 
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Plb-u utug' (/Jp) - 10iu 
- ( )rghiini/tiuioi adid construcion of nalional rcsealrch
 

istitutions.
 

1
i iiiilld ii,, ',f7 -/97u 

- Scriuuis sctback c liused ihvthe C'tiiurall Rev iiition. 

7Tinhiu ,e (i7i - l,80) 

- Resliratio and coni olitdationll 

Ioiir'lh.\'lu9,'i' (lIASI -I?5
 

- BIussluliting of sei ictif lintltchnilcogical
micvemipltutntll 

The umuvmli\cnltiilof(hii has paid a lioi of attenliiti to 
uiinCuulatil r;ICestatht Mid 0i,;i i/Cdd
ait ilctglatCL 
iattiial agricliltuiril rcscartli s ii(N \RS),The state,

ilriCtiltuil•.province, 
 prec ti c iid cuilltV 1ivell l lits set )
 
icliMcnc ai id lICCiiIi Ciliiil'isjolls it charge 
if'the 

tmill ci diilaii itld inilti zeliill o iil aspects of' 
stitip ic'tid t lihitie y.1The d iii-tc[Inents rcsponsible
 
fut iuiiciil c it tlitt lotiltvr lilltitlet1I 
 1storIe-l 
cirrsliiiidilig lli ill ii t iichliii is (irthe 
co rdiitiat ii iutd \,iiltol of irictilu i scarch. 

ORGANIZATION AN) S'lRUC(URE OF 
THll NARS 

Thell'galialioal type of lie NARS in(hina ca1 he 
coiisidered asa Millistrv Model. Ihis litybe subdivided 
ili Iwo tatcgorits: tetnsiii nd ieearch. 



Extension 

IExtension work is practicCI in al ildelIiI(ldCnt system 
separated from research. Ixtensiolt institulions, 
Sponisored by govtnllmci tll,are cscitially located ill 
countiCs. The relevant authorities illcoordination and 
mnialgciii arc at national, provincial, and prefectral 
Ic\ CISatdlthe deal \with the overall plan, icsource 
allocmiol. mtonioritng. C.,;lll;liolletc. 

Resetrch 

,cscarch is organiicd h\e tiiflfcreni ministries at 
dillcrcnt IC\ hich carrN out rubcarch arceCS. In sitttioiswk 
coltrollctl by the agricultural laiiagcncit lcpartmeits 
atdifteti gosertiticittal lcvcls. 

t \i
Ilicre arc tour silbs lcllls dilferiiig icspotiihilitics 
%Oilhin rccarch. 

I( "oic' ctio/i',nrotA'i' . this isia eoi'lprcliclisiv' 
Citer" atural seicinc in ( 'hina, .fliiacd \\ilhtie11 Il 


Sit'.c ('outcil. Its 11iiiitlItc is basic resC tlh. Iiir o1 
which lat I 1 a iult iie.IIhas 122 icCarch 
institutc, dispciscd IAll ci11litn'irs. 

2. 	M.linist'rial,tio onmmision A'I. Te (hinese 
Acadnlsl At rictili tirl; inldCr the.. Science (( "..\AS. 
Nillisiv ot A-iic'tuliic. Anitial I luisbatldrv' and 
:iscl- (OIA\ I ). is CoiiprelkcCuslive relasrch center 
tol;igritiC nliska rtlhr (IhitM. It,IltiiC ditl diio l ill 

imiandaic is to sill c kcs%ciclilic atltd tcChnological 

problems of Si iilicallt
C'iiililii0ic iluIOriincC. It
 
colicicitrlites illipplicd icCarlch illcriop b eeding 

aiid ciliistioii, plant gnCctic rcourcs, soil itd 

fcrlili/cr. plant ilocctioii. ituriculitiral [ictcirllog. 

intd veteriiary Scienice. lach lof its 3-1intleplndcnt 


itistittsl has o elr inl
of ti rescarch futctionis. 
Funds are allocatled alier ;lplo albe file pittititg 

and financial scetiotns il lic i istisry Iofn the 

national budget of lhcTiaiurV. The rescarh 


piiigrill isapprowed h the Nlinistry. The (',\AS

does iltost iof ileresearch on key projects wilh 

national priority. 

[he ('hitlcc AcadeiiY of Forcsirv. under the 
Mliinister of Forcistry. is a itioialt cttelr for 
integrated applied forestrv rcsearch. It has I Iiriductioill 
research institics imtdpilot farmits. and lite 
n1anLagcicinl palitciis Similar to the ('AAS. 

Other rescaiclh institutionis at this level include the 

Chinese Academy of Agricultural itgincering 

Research and Plantning, under the NIAAF, and the 
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Chinese Academy of Water Conservation, uinder the 
Ministry of Water RCsouiricCs aid Electric Power. 
They have a siinilar pattern of rclations with the 
ministries they helIong to. 

3. Provincial anod /',j,ct)ral) IFach provintce orhi'r. 
iltllonotous region has its own acadcmly of 
agricullural science. acalcris of tIrcit r. etc. flhey 
are controlled by the depatl Ilttts rcspillsillc' tor 
agrictlhurc, forest.r\, etc. ill proviincial govcrnlntl(S. 
In keeping with local agricuilttual conditions. research 
is focused ott solvinig pro incial production robleis, 
hiut ihe' trealso assi ndc work inikey projects being 
cotliclic't inaiioinally or regionally. Main research 
activitiCs irClirctclh' listed inlthe sCarlv or long-tcrmt 
program of the iros itlciall gocrllicllt atid funitlig is 

allocated accolinglY. 

Bhelow this level. the NARS has prcfcclural research 
institutioits. which are under lie plrcfectiral 
departit'etnt..l.'e iil r tltai pros'itcial 
research insititions. 

. Univ'fi'rsirr.-iia iiThi'e iA~jlooins. Ilihse illsitititiois 
speciali/e il)basic theory intl appliCd research ill 

technology gencraiioi iceds. Research funding flows 
fromnthe State ilticalioti ('o issioln through the 
state financial bilugc i. At prscit. China has 59) 
agricultural intivrsilics aidtt colleges. 

RESEARCHl AND FUNi)ING 

There tie iahut14010 .giicilluiiral rcsc;ih units in and 
above the p-rcleclural level withiiitwo Subsy'stems oflie 

NIAAF aid the iliitisiry of0 orCstrs'. according to tihe
 
Statistics of the National Sireon Science and
 
Teclilloigy in 1985. (icnally ,,ieaking,the institutions 
atlministerial, local (Ipilsitc;andtieCtcture), ani 
university levels arc the niainstayl agricultural research 
itt China. 

There is alladditionil Source of resCirlth and futding in 
the NARS. Besides undcrtakinig rcscarch frtim 
governmtent (ii '\istryantid local departmcnt ) with 
allocated funtlini. the research insititions or units 
described above can take oilrc arcl. friomu the 

sectoru,. \sithfiundiig suppiit fritnt il.i 

Theylicai also dio a large range oilrcsearch ill areas itt 
which they arc interested, capable, and physically 
qualified. Ini this case, funding should be found b), thle 
research institutes thlselves if-i folltidations, loans, 
and foreign issistance. 



PROVINCIAL REISEARCH INST'ITUTE 

'1Toclarify the organiZalion of1 rst.arch in the NA RS, let 
us take i research institute ia the provincial leve! as ;a1t 

t'al. 
dotiltalcd bvtile pro\ inci:l hlepatiicnt ill \%hit it is 
loc elc. Ilasetd otilt altancint- of lo -tt-'lIn andi slort-
lerm plans., prodttint I'etfirt'ite tnsintll epots glv1enrc 

cxallple. In gen Ire .arch in a pros incial instilulte is 

hw Sreerh Ulil,. th tle cparm ti'iduticei.;iII aittual 

pit l ; 111nass. Itlrittts,
id ii 

AS it basic Unit. i pro iliciall ICs,;ii'CII il',iitltl1_, sh (1tl
 
iniike sociillv o icni.'f iii,,scitii, sesrial nitlis 


elfior th lloss,.illi, b .. lt rIeach
tl Iearst .
,prIjctssshiCare uitaIc forthe ic;riulutiiral 


tIleseopIiieiiIt itt pi'.,' eipnE\
]+e or ri.iithe, fIr .+ten\tl 
of' tle unit iltl ail ili kupin sfilb lh reso,,,turces ofthe
 
resarCh unt. liIk is lihLfirt ltIf,'. 'Ilul scoui d is ii 


CoImlilC :1l lroftos;urep.oit. iiuciidiuit eCalch obective's. 

Coltenlt", tiehel puCuI(S tli itiCtll'Y and \tolts ide.
..

ipftroacih. itloee.s schedUle. dIur;tiOii. CuuvilouitClItth 


t'I1 ilt'i ts. Li t'sti . C . [lie lliirl is to i\e lile 

It-port to the iltlli ac(a.dt'lllicCommission fotr 

e\ifttioti itl ;il; f ro if.\ttt'r tlppiisel. it still fhel. it is 

siiuullictl to b,e prov incial ;Itntinistritiv d'parlltnent. 

t'.g.. I)p iiu t ttlm

' A riCtiltitit. 'Ihis uf ,irtM Cint hirs 

pti\\t_'r t i tti' tt.t'i',iti-mikiiie. tirut mins 

s i t.iit'r it listd iC inti;l .esi, ef
,s hlfif h' i tilt' prti 

pI i-illn 1i1.ift i1', o ti i,.lsu I id t't'CIItO iC
 
siuziiilicaitct. st.l, it f01 li a i ft I.
to',i,.lft n ill I.'\ 

The dci,,ionlt l ku'lI dICl)Cn l, OiPthe C%.
allu tioll of the 

t,.'\ftt'r I gititi ind lilt' ltiiIuittt' stiCell til t' irs 
tie ttidi itl tiltd t tilt '\ i lls pliuitfilh. 

tlieltg hen trI grl)il)bI I ' ",t i.'h. fItlst ill utt. 

Iiliti h li' [Oti\ incil slep;ttm ti l oI hl ' l tf ,uri 


it'iC tlfizlg 10 tit' lu11ig t IttItl. 


RE:'ARC'Hl ANI "X'I'ENSION SYS'I'I\I 

The NAIS in ( 'hitit [itl Mla., It'st;iCi iti rintiI. 
vs;hijatioi. anld i p tii,.;I ;at t'f it ,. lev s-niti l. 
itittist il., pri iiicial, iatid tuit - hfLt}..iiIiL, t~ the fC\(s 

of the progli-l}itit t\,hich [iheIsearch is iIliCLfI. 'fhe 
t utto itClintg i'st'aIt'i sititild gist' rfit. Is to Ihfi'e, 
Itilageitltil allluhtitit's ill aceiu ain ptt'it i ftoflit'. 
lBcaus 1i til' i tt'Ip.'fLt.'t ifflr;iisi syst'till I tig itsed it! 

the NARS. IrseL II i:p i',idki iakes ilie foit ,"f 
of-i i/iii i \itirkshl cc o (ift.u ti'll o'fl xlXpCrs 
idti ptIc'sitllis 

l ex.insiti \ trk ton i tlch indigs isci'trried out [y [lie 
indlcfndtc-nt cxt'nitn systt'm. 'l'thee arc s.veral leveIs 

of extension station. from stale to conIty or CVIt town. 
The govcrimicn has unificd arrangene ts for the 
extension, application and produclion of new research, 

Iindings.
 

This desc'iption gi\es an idea of tite kind of researclh 
s\'lstl tie Peop'les Republic of (China has ald tow it 

k. tos aintstiiite system. ;,id whilt 
folitw sllt ilir/.s talks illt st'r:ll aai[nist ratlive 
oflicials ill 1 ' ltd oil cruci t1-natioial le ,ci. lhey poipoin 

problemits exisiniu in tile NARS: 

R-lsearch ilistittilions :tic se tip according to 
idlttinistrati \tfi',ii sllr It le llr l illt lraagro
ecoloieal di\ isioli,. So. instittional erllapping atf 
1ulil'ilicii(it oft.lo[ ille \1rc\ selious prolICms. 

- let' a llt il il ntitodo ltlshlot \e relaitios wilh 
plod.icers. Flcih ititiitionlprfort itsuiactivities atdf 

.reports tihteit to tile tutlitt' at lle ltexI level tip. 
lBeinu, oser-cotutrolled by adinitisttrati'e tutlftitity. 
Ihe is no coinpetitiot )etw'n r'sIlca ch ulits and 
uit'ket flItnitionls do lot work. 

l t (1it ft- l' do0 not itCCrateI,..V ff'c tle need.s of' 
ngiculitirafl d-e lopinc-nt. ()vCr-coiclt'all'tioll oil 

Itllilge lelt of' plais g is's i,;t to ilibillilic.d
 
tleh loie etit ill SOitt ;asp)ct(s ii t'itIIltIIIe.
 

- Thiere is : lack tt suftiCi,.i Itittlis to e cutC eCeillh. 

ICt'CiIuts tif tit.'St,,,' t' t Ii;ittt , stcicitific ru'tsat'Ih is fill 
f'rint llte(ting tile Itect1s tt the clIrIeit' 'te iti el.lIn 
of tile rutril ecoltlnly. ('tnsqt'ntI'. the govern elnt of 
teeChinaulig' in lih it' fUtUit'. ,.\t frestlt iis lscei i tin d 

in it small ailci. I \till di,,tiuss ts\it >ptoits itrisin fritt this 
iilntieI tCxt sctili1. ()it' i5 t'til ttl id r.ut'itilt lllU[i' t 
rcreich aid priritie,,: lhe lhicr is the flannetd reform 
of the scienc and tecluitlogo s.vII11. 

RESEARCI I POLICY 

It fhit past. (hin sttllcied tront pool, nutrition. loss' 
livill sliaindaltds. Ind a iojg-stitnidiig prletm tulsuihts 

rittal laltho . causet Its' ltlottl cultui'e iandinlbilltned
 
ttost\h in aLricuiltitic. No\\ ('hina intits tio diversify
 
filt' I ellCOitotII.V thlt ll i I al-itt'tind d\e.hltloeit in 
teiiciltrtt.fesi liliil iith. dlttrv. it\'trollucl. 
ani' .,ht'ri¢ s. utu \%ill Itlilnlae gl'itultll e. iii1 iuhv'.. tand 
Iilt' c oIlt'efictisit'IlI\'N. 

'o ichieve tile iltiil. sltttei gtill ofI" tiliiunil 
ectti"ie dce'lhu lntiet. agricultural researc.h shtoutl bc 
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c1sk ie oiproivingt productiv'ity PJ)1it11( 'r12. Severai l5ays lt tiItll~S. oil liltf depeingti1
quality, gross ptiitdicliiii, Midt IMtol.1lCtiiil Vi'IC. charaicteristic's of'[tie iescarch, is %yellas ttiifitd p)lanin~g
htouigh: and flillalgl'Clit oll key iliinliii iloljtets. 

I tseiliehil C I' 11 Collil'lsk rurl de lt'Vtilvillt Basic jestaict iind some11 ipjilied'IcSt,cil will lie' i~litlCdl 

hea;I-lths e l iIl dILa 'IiO1IlllllllCIlL- \ ih il helIi " il liiItilollii gl\125ClllplllC1lt ihIjCllIMS i ti 

101111IIIit IC~lIIV C~l'--~iIICM dpririty 1iluinl. IIlc' llt lct ph11,ilirjg. Adalii C
leP NNIKI)ac Oi RE si)Ilclltehnca \Iit12 ite;I~I ndSom aipied~ l reshlt MIM isetr thep 

llilli' f1111 l iii andiiii liilltl using, i'tt l\iliASI(im ill l 111 l ilUitie IC l[iiN tll iC-id S!3n thie1- %1%1 I 

NOiiitljii( .Iitli\lt dejiitliiit'nts iIi sese1) 

prtnuieCili'.t' lik hetwee~is it' rseardgc.haitd.lp2Cs i ati'tliic hiegiei gii us 1)ti
jiduliiitc pS cots.l - ao d 11euc tit li on'willnl s tertl n1112litli .(i 1 lll lliloiv k 

11 (111 0 ;111-,I) OLH S:Il aklo c pi c al esil al ag ll c ll s re lllili22211( 



scien Iifictdcve'I ipnient ats%Nsell atsIhI I ariculIfura I gromsli 
of' ie People's Republic iii China, 

Althuigh tle rlnge 01 arecas ill wich ( hilla is %%luing to 
collaborale wilii othecr countries atid Or-ialli/Mliolls is 
kery \\ ie. trr~lle llllmaulil Jlesollllel inll iictlltllaI 
re-searCh is onI ol tIlcuial prIOhIlcle lll hlal I ii be[ed 
SOlseol. I IllS s ICbes 11IllUllitelllll scienLc hals been 


sieso(1111\ ill cel!Cals. :ei iclll 
 il lese-;llhl 
llal~illlis. 1Ie Oicr. slill a s\cr5\ eik pinilt. 


Ill CstIk";ltioll lazsshioso 1i1thai 'I idiiionl~
rliiaiil,illeill 
-c ml! il r\prleu~ic i hhui.llies. 111muIllstiluiilil 

aIrk ll \%cli lijictl. jiild 111:1i 1L.ut%still t1w5 Ohd 
ddhililuisIllC nwltlhools ;mdo ha~cksx lrh cqilhmicil I lie 
lIoLIllieiiiIO (11111, is tlux iir it* thosU iihistlCICs a11(1 I 
prepawdof ililloofl"Ce l\;lilCed ill;illd!_-Cl il teChIIIOhIics 

I'01 0'ilIO~H' n o(ill a keu mllmo 

qJIllid io llilaCer illI I)rsiilrill 1111 lih \uililsS0 
clial~le I~s. 

Sinlce each CounlIfI-v has iIs onIfI)istIory. deSCCopleilclt 
pattern, social loiiiidatioii. and ll:lI1iral cur irolillililt, [to 
colinti\ call siiplycoiwy o)ilI) eoinlies ill social and 
scielulilic oLeselopiiicuit. C hina~ is keenl to develop 
cooperaljse rehlutiiius %\itl hoill dexelopCed anld 
(lexelilpilleLrCillrIls 10Irail(IIlcil ad\ llllaLgrs ill 
teclllloii\ Mid lli;llnentIC11. ( hiina also stinudyj (eels 
111:1if is \civ illiiol 1;111110 fill all1actblel pa;Ilhinl 
i"]iCtllUMral deeop)IlICuIl d resec lll ;lia~IlICut tfiit 

cillills to ils hIm I chluricleristics 1111(1allows it tosil up~ 
aiillels idirk'III('1CL11 ;iciei llUl; ICsCMhiI Sy~steilt. 

It is 11I)r'I 111:11( hiiuii \%ill lCrri\Crl'NjslMlierHOt (Iilth 
11llCieii~till Sirs ice toti Nationl Agriculturd
 

Researichi 
 IsPN AR's ioaof;ui sistinl tirewhoiing 
cilllllics [oi ililrm\ tile rltticii licss anid etilicieiicv of 
lii- iultu1i;1I uescirch s5steluis 1tI 1,0 lllne 

r';lcuitv ill iescaiichi picyes' (irga 11i/alt), and( 
llall1eieutrilIiiiris \60ithi lius cilneeplt 01' 

deyet pillenlt. 
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