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SENSITIVITY ANALYSIS FOR RESEARCH PRIORITY 
SE'l'TING\VITU i\~lUI.TII)I;E OHJltCTIVES AT '{eRISA'fJ 

:Ma. Cynthia S. BantilunZ 

Principal Scientist (Economics) 
ICRISAT 

ABSTRACT 

The detctJnimltion of the priority research portfolio of the International Crops Research Institute 
for the Semi-Arid Tropics (lCRISAT) is based on a structured~ analytic'll priOlity .. setting 
framework where a composite index is derived to reflect its multiple research objectives. All 

analysis of the data set generated in the process of determining ICRISAT's priority portfolio 
features the strengths and weaknesses of the priority setting approach adapted. where two issues 
are addressed~ llumely:( 1) bias in the generation of data~ und (2) disparity between the 
cnll1modity~le"eI priorities set by ICR1SAT and those by the COIAR. Clarification of these issues 
is attained by tUlalyzing the trade-offs involved under different scenarios regarding the relative 
importance of the specified ohjective-rehlted criteria. 

I Contributed paper presented at t.he 3Rth Australian Agricultural Economics Society Annuul 
Conference. Victorht University. \Vel)ington\ New Zealnnd, 7-11 Febluary 1994. 

;: PrillcJpal Scientist tEeOl1Oll1ics). International Crops Research In~utute for the Semi~Arid 
Twpks (lCRISAT). 



Sl~NSITIVrrY ANAl~YSlS :FOH. UJ!SEARCHPR10Rl],'Y 
SUI'TING 'Vl.THl\\tln:.:rn)LJ~ OH~n~ctrfVES AT ICRISA'I'i 

by 

~la. Cynthia S. Bantilan 

1. IntrmJuctiun 

The detennimlt;!;ta/)f lCRISAcf's priority research porrfolio is ba~ed on a StI'uctul'cd, analytical 
prlQrity .. ",euJug meth()dolo);.~y\\here ti composite index h derh:ed to rc.flect itsmuhipJe rc"can:h 
objecth-es, ~\, set {)f mea$lm~shestabli!'l.hed for each of the' foHm" ing criteria: economic 
effidency",equity .. intclfMtimmHtyand susminuhiHty. Of int(.'re"t i\ the rh.:h data set gencritted in 
the proce~s marking reM\an,:h ohjecthe\.estimalcd yield l().~se., due to prodw.:tion c:onstmints. 
expec.:ted yield ,gains uchievilble "i~l IescJn:h. pr(lb3hHit)~ ~oi: I.,U\;CCSS. rates uf adoption. i.ldclption 
t:eUing* reselln:h time lag"'. llnri adoption time lag'\ fe,reach of the 110 research themes def1ned 
for rCRlSAT·s t~earch portfollt1plan. The resulting dat~lba'e iays a foundmiof) 'for u systernatit.:' 
pril1rity"settingex.erdse :nl..'fO"f'i thevtnio\lS di\ciplinest.:nvering~tn le\earch programs. 

Analyshof the i,ll'(We d~l'~"j~ set pr()vjde~ an .. opportuni.ty :f'liIlustru··~ the analytkul power an,j 
usefuItu!\\· of the tn~~!hodt\t'('li!Y and dutauenerated during tht: ,lbo\ e"'u 'entioned phmning exercbe. 
Its M.rengdl"t and linlna~ion:,"'are t"~ap~l'1~~'l. .nddrt. v.,ing in ptiut'ular t· .. ~ issues. nilml"l~~' {I) bia~ 
in the generJtinn of datu nr apparent Jack of ,,'OIlV\iftenc), ... t' fin~JtC'1) ilCl'OI\\ programs: and (2l 
disparity bet\\een the \,;'1.mln1odity-Ievd prioritic\O \~t "Y h ;\, I r, '\.r .1nd those by the CGIAR. 

Cl~lrifh:~tit1n oft.he\e h~ues is dttab~d by analyzing trad;!offs bl'. -lIved undl~r different st:emlrio\ 
regarding the relative imporw.hce of the spedfied objrcthe-related criteria. As resean:h 
manag.ement pays partk\.:~p attemion to tradeoffs m~nong themes at the low end of the priority 
spectrul1" n10\\' likely to be .lffected by budget cut .. (lff"annly~is is focu ... ed on rcsean:h theme!i 
t:lu\tering around potential budget l:ut"offpoints. Anexaminadon of these clusters finds 
signifiLuJ\t ~huffling among themes around the budget (,:Ulw()jJ points even with murf,Hlatdmnges 
in parmneter c\timate\ or \\cighing<'YMem used. 
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"Through imernu.tionai .,nul rchnedmttivilies. ~Uld in pattncrshipwhb tUItional rc\enrch 
Sl~stt'.ms+tocoJltr.ihu.te t(l \U's;tainuble improvc,ments in wa~~s that enhml~e nutrition and 
v.:t"U .. being. espt~dt\Uy for low In\,."mne peol:l'Jett Cr"AC Se~returiutt 19':)2). 

Like other sl"1ter ;institution~whhinth("C{HAR1. (CRISj\l~'s regional und glnbaJ lll;.mdiHei\ \;;'ed .. 
defined hy this nli"i~ion. 11er ;ge{)gruphic regionaln1lll1datets the scmi"drid t,n)pics. \-vhert' ',he 
world·s poore~tan~ hungriest people live. The ~lnhdJ t:rop mandate includes six foodcfl'Ph -
sorghlUll.pearJ millet finger mmet.gfOundnut~ pigrnnpea mld chickpea .. mainly !:!r<lW" bytht· 
poor in the hrm"h and Undep(Nldahle en\; h'Omneilh of the wodd. 

i 

The objectives of lCRISA I"' (is expre'~'ed hy the;mi~\ion ~mtt:'mentabo\,e may :be tntll\lated into 
n set of ,.neasllrablecriteria., lmmely:econmnic enkient:y~ (~quity~ internationality and 
MlsfaihlhHi.tj~. A brief di~l~ll~.~it"',n of the tm~a~Ul.'enlent~ (1("f{~SAT .. 19921 used for each \.:rttetlun 
follows. ' 

Econmnic crncicncy.[)i\l...ounted net hencHt tost ratios w(!'re t:ah:ulated tne,timatetheeffh:iem:y 
of re~earch hlvc,tment,. Set pcc\cnt value of rc\tnn.:h bcnditsw,\l\ t:akllhlted us folio"': The 
expected ,umual ,.'ulue of yield :gain~ which would he il\.hicved ,hould the re\e~tn.:h be~ucl:(."s,ful 
was obt~lned hy w .. ing yieJd:ll.l\S data tulti antit'ipated pen.:tutag:e ~ie1d imprmC,Illenl from 
researt..:h. applied to tIle knm\n prnductil!n within the targeted dnnminf\l, Thi\ figure \\JS 

sub\equClltly di,f:ounted ac.:t;ordin,g to probahilities of Ml':t.e'\.l,;(~tling rate, of Jdoptinn. imd time 
value (di\cf'unted f.:irsh fJ(l\\J relating toantidpated re'il~f;lfL:h i1nd adt)punn lag\to penera.te tbe 

'pre\em \:ulue of henefits. An ullyret:!ution of aU net pre~ent\i.dues f)\'ef'a \pt~t..ined time horizon 
for \i \llt;'b benefit, t:ontinue to accrue provides. t.he total ht~net1t in prc\cnt valuel'Clll1S or the total 
net pre"'€'m "alue. 

Resean.:h investment CO\.ts were ohtained by,tccnuming for human \:41piml CO\t plus \alue of 
t;apital items. For e4l(;h thc."'n1t:' .. the diwoUtlled ~:alue of prindpaJ \\.'ientj\t~· CO\t and of -'!H,j!\:M.f 
cilpitnl cost were cal!.:uhtted fur each year thatat:tive resl~an:h\\··f.l\ pro,Jcc.:ted.wi!h the sum of 
the,C' Hgures pro\iding the toml IC'RISAT ~O\t in .pn~\ent v.l1ue tenlh. 

H:hing \.'omputed the total (:(,)Sl ::URi total benel1t (in pre~entvalue lel'm\.~ \\lthadoptllltl le'\eh 
andprnbabHity of SUCl:e,~ tnken hno a\"~C(lunt.lhe net benefit/c{l\t ratio \l,a\ obtained hy dhhhng 
the net benefit (total discounted benefit .less the discounted \:0\1.)[1)' the disc·(lunted~('I,t., 

E(JuH,Y .. T\\o pro,,"y variahles* po~eny and female literu\;y~ \\ere u\t"d to, me.U\.tm: Ih~ dhtrthution 
of bene fils obtained frt'"' research. ~nle fir:\lWU\mea..,ured hy the lotal numher of poor in the 
primary donlain(z..} for \\ hidl the rc\e'an.:h W~t~ mrgeted;and the \el:ond hy the numher of female 
ilJiteriltes. This IJuer figure han. indication of hUlnan \\,elfare dc\elJrpmem. and al\() u me~l\Ure 
of the potential impuct .of the re~tan:hon the .gender h~ue. 



IntcrnnUmutlity. ~rhe ·hnernuth.lnality· of t1 research. themewus considert~dsiguificanl. i.e.~an 
TARe such as lC.R.lSAT should huve its tl<.livlties\\·cighl.ed towards projects .()f greater 
hllel'uadllmdilllpactt le-tl\ing purelymmonal projects to the NARSs. to indic~ne ·intenltlti(lna1it~~'" 4 

the Simpson lndex of Dlversity W~lS 'lsed. 

Simpson Index ()f [)he.rsity; 

If := 1 - .• 2: ( •. .3L) •. ~ 
J . 100, 

where S., ::; ·shure of totn) yieldg.ain resulting frum re-..can:h theme i \\hkh h realized iUl"Ountry 
j. In lhh;cai\e. a higherf~lctnr indicates greater internationality. 

J.~nxiromnentnl sustninnbiHty. Re\e~ln.;h themes were ghen a rating ufl to :5 to illdkate 
their cOlltribtuiofl,\ to su~tuinable agrh:ulture. A low rating of I reJ~Hes to ,a. res.(I'arch theme \\,hkh 
makes no. or only negtipible, <.:OtltribUtiUll to \ustainable agl'h:ulture. On the other e~trNnt\f." a 
ruting flf 5 \\(mld be given 10 u. theme \\llere primary [ocu') or lhetc,t."archi, the enll4llll..:ement 
'Of the natuntl re~otlrce base. 

Untnbase for research cv:\luatiotl. Cal~'ulud(l1l Ofnlea\Ul'e~ of the four criterhl jdt~ntifi.ed ft."qUit'C\ 

unexteu\ive databnse. The rCti\ulting database~ bui:1t up in the mediutn"tenn phmning prn(,:t:"~ 
conduc.:ted by lCRtSAT~ conmins ("'onlprehen'ti\e data for t.*u<.:h of the 110 re,cardlthemes on 
research ohjetlives" target reseurdl dllll1o.in~ e~timated yield losses .. ex.pet.;ted yield gains. 
probubilit!" of sut:cess.adoption rule and c:.eIlinglc\cl. reM~an.:h and adoptitUl lags.expct..ted 
output. .und re.quir~d JnllllpO\\'er and capitul re4uirement\. This dat,aba\e is an invaluahle 
benchmark for resear(.:hev~luathm of future prnjct:t\ relating to the res.earch tbcme~ identi11ell. 

The datttfiIe \trut:wrcc; ShOWfl in Fig.Uft" 1. indk'utes the relatitHl\ilip \lmnng the '\ilriahlt~\ 
underJyingeffidency~ equity .. internationality and sUiitainabiHty. ltshowfi their linkages \\ ith t"'m.h 
other and with the fourmeasurablet:riteda. The dinyram depicts acnmposite indt.,.x derh t,"d tl\ 

a \leighted average of theM! four parameters; The shnuhtions discu)\ed in this pnper are 
facilitated by the systematic linkages estahlished .. ' 

.3. Hesenrch portfolio: descriptiun of priorities 

ICRlSAT"'s portfolio of (l'allked ) re~ean.;h lherne~ is present(~d in ~) uhle 1. Thh ~et of priorities 
in the Nlediurn Term Plan. fepn."\enting the "ituuthmwhere effidetlcj\ equity. 'llhtahmbUit.y ~lnd 
imern:nhJnality are given equal \,eight".h taken as henchmark for thi~ .mal)\i\. Fi!!uu,~ .:! depkt.., 
the cnmpo\itc inde~ cumulative tt),t mapping uf the 1.)2 re\(.-m"dJ theme~".liJtC'd j{lft:(C.ft' funding 
arrun1.!fd in order of their priorities. The di'\tilll.t mark U,,,i,gllCd to ea~h commodity or unit de.n ly 
shows the C(llllmodit}'lunit level dbtrihution PI' prunitit~\. Figure\ 3 and 4 ,gi\ e a ph. wrhtl 
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summary of the. smudiug, Qfeach~omtnodit)'(lrunit. The budget cutoffs indi.cated on the tight 
lntnd side of these composite index .. cumulmive cost moppingexpHcilly ::hOw tbe number of 
.t.hcmesuffected in ultcmutive budget $c{~nudos. The figures cleadyindicate dHitGenetic 
Resoun:es UnhCGRtHund gn1undnut resetlfchcmnprise lhe higllestpriotity themes where none 
drops out .in.a.ny (lfthe Jlmding schemes: chickpea. Resource MnnagemellJ Program (R~'fP) and 
sorghum lose a1 roost (lIlly 'three then,es each in ~lconstntined funding situati.oIl: whiten 
signifh.,-unt. number of :p.igeonpennnd pet\rl mUlet themes is expected to be dn\Jped ina 
constrained funding situation. 

4 I",nck ufConsistency or Bias'! 

This section examines the issue of biusor apparent lill..~k()f t.,'0I1sistency in the dtHU underlying the 
composite index rtl~rossprogral11s. TIle generation of the data wu~ n yenr .. long process where 
every scientist: from each llfthe progrums of the Institute was involved. fa minimize differe.nl'es 
in jud,gments tu:rosspl'ograms'1 JCRISATconducted an interrml review orench of the prograu1. 
estimate,' 'lOti the judgmel1tsnte taken us the bestnvuUubJe from the Institute during that tinle. 

The estimates of Ihemeasurable t'riteria underlying: the t,.' >.Imputation of the composite index were 
examined. Figures 5 and n summarize the information depicting the .a\'emgest)f estimates ('if 
'pnn:.:1l1eters(e.g. probability of success, adoption ceiling. re~earch COMS nnti udoption lag) u~:;!d 
in calculating. the effh.;ienl..'Y indcx(net beneI1t cost ratin). This t,P!! of infonnutioll ~lssi~ts in 
identifying \\hh:h fnctorsnccount for the priority settincofthemesclilssified bycnmmodity gn.1up 
or re~ean.:h unit. Comparison of the data for probability ,,( \ut'ce~s and ceUingJevel {"If adoption 
m lhecommmHty group/research unit level of dh.aggregUlion (see figures Scand 5dl does not 
connrn. the hia') of c\thmnes that is commonly percehed. 

Pigure i illustrates the l'elativeposiuon of commodity groups/research units r~tnked by the 
composite index ilnd the five indices from which it is ba~ed (net benefit cost ratio (NBCfU, 
poverty,. gender. internationality and sustainabHity). 111e composite index sh()\\i1 in panel (f) 
explains t.he following priority ranking by commodity groupfre~ean.:h units: l} ORU; 2) GN: .3) 
CP: 4J RMP; 51 SG; 6) PP:and 7) P!vL The relative POSititl11S oflhe commodit}'/ullit group'i with 
respect to the five meul\urable criteria ~ho\Vn inpilnels(a) to (el explicitly clarify theb~\sjs of the 
priorities ~et in the medium term plan {!vlTP> research pt1rtfolio. 

TheCRl! group of themesstand\ out (seeF.igure 7f)with dear advantage in ull respects. Le.* 
~:BCR~poverty.gender, internatiom.dityand su\tainubility. lnspile of its h)\'r.' NBCR figure .. 
l?fOundnut is ranked ~ec()nd us it gains advnntage Ch'er the other fiv.e grt\up~with respect to 
poverty ... gcndel\ internationality and su\tainabiUty. Figure, 7a(net benefit t:O\t ratio) [emure" the 
superioJ' udvantag.eof cbickpea themes over all olhercrops in terms of their potentiul net henefit 
cost ratio. 

Peal'J millet und pigeonpea .are \howu as 1.\\0 COlll1l10tiity groups competing for the la~t drop\. 
from the C(j .. bucket. Penrl millet themes ranklo\\.c\t \\ ith respect to four indkes: NBC*.R. 
poveny. gender nod ~u~tainubi1ity. The relathe high ~lallding of pigCt.lllpea themes \\!th rc"pect 
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toeffi.ciency.poverty, ger' :runti suswinubility is OVet'come by its very low mting()t1 
internationality. 

If luck ofcompRrubilityis perceivedi!) these vurinblestthen clurificationof this issue l11ay be 
attained by checking how the priority sequence shifts when the weights nssigned to these criteria 
nre.changed.1l1us~ the' following set of cases ,'V·us considered; 

Set A: Case 1. 
Case 2. 
Case 3. 
Case 4. 

Zero weight. for efficiency 
Zero weight for sustaillubility 
Zero weight fol' lnterllationality 
Zero weight for equity 

where rhecomposite indices \\fere recakulnted with one .. at~a.,tin1e changes to the weights of the 
four criteria.. 10 aU of the aboye cases. the other three factors are given equal weights. Pairwise 
compurIsotlsof the implied prioriti.es of the fou1'l.:ri.terin show independence. i.e. the priority 
ranks with respect to one cr.iterin is not the same us that of the other three; thus, inclusion of all 
criteria in the composite index is .lneuningful. 

How do the prioritiesch~l1lge \vith changes in the \veighing system'! Figures 9(n-d} present the 
results where a comparison betsveen the research priorities set in the l\:1TP equul-weight 
benchmark and those implied '\!len eaeh of the four critetia is given a weight of zero. Tables 2 
to 5 contain u Ust of the themes with rank L:omparisons bet\veen the benchmur~ nnd the cases 
highlighted in the last twocOlUIl1IlS. 

The correlation between the benchmark and case 1 indicesi5 relatively low (0.77). Refer to the 
correlation summary given in Table 11. \Vhen the efficiency criterion is gi\'ena weight of zero 
in the case 1 simulation. $1X themes are observed to drastically shift from high priority to lo\\! 
priority rank. These themes all have high efficiency indice'i and are shown us the 'outliers' in 
Figure lJ.(a). AU six are legume themes' 5 representing chickpeu (drought. uschochyta blight. 
insect damuge. wilt and root rot) and 1 for pigeonpea (genetic yield potential). This observation 
suggested a review of the serof technkal information available for the chickpea theme~. The data 
behind these "outlier" themes were fe-examined b~r the legumes program. and the original 
Judgments on benefit/cost ratios were validated. They relate to themes on which much WOl k has 
already been done. so probabilities of success are higl and on~going incremental costs are low. 
Refer to Figure 5 (c and f), Two factors are identified to account for the above observation. 
These are (l) number of scientists required to achieve research objective: hence the cost of 
research; and (2) market price. The subst4lntial price differentials among commodities as shown 
in Figure 8 account for the higher NBCR valuation for the chickpea themes. Some technical 
infonnution documented in Appendix 1 ure vuluublein understanding the c!-Iti.mates provided. 

Oreatcl' congruence is ()bserved by the pairwise comparison between the indk'esof the benchmark 
and cases 2, 3. and 4. High degrees of correlntion (with coefficients equal to ,95 •. 96 and .92" 
re$pectivclyl ure shown in Figure 9(b .. d). These results indicate that there me no significant 



changes in the MTPpriority rankings when each of the threecritedu {sustuiJ1abllity~ 
interl1uliollulhynndequity} is ignored in computing thecl1mposlte hldex. 

The four simulations shO\vthut the priol'lly sequence shifts substantiaUy only in the ctlse 'where 
zero \\'eight is assigned toeffic,iency. The usslgnment of zero weight to euell of the three othet 
crIterill did not significantly change the MTP priority rmlkings. 

S. I)i~ :)~lritybetw.een the commodH.ylcvcl priorities setb~' ICRISAT and those by the 
CGlAR 

COllsideration of the internationality criterion rnisesqllcstions regarding continuing research 
investment on 'pigeonpeo by nnil1lcrnatiollal organizatiOllt given the fm:t that pigeonpeu is a 
commodity pdtnarily grown in India. The dIfference itl the commodity level prioritie~ ~et by the 
Center and by the CO lARmay be exnmined by considering greater \veight to the internationnHty 
criterion. In this caset Case 5lc the intertmtionulity index i(' given a weight three times the weight 
for each of the other factors. This idea stems from the fuct that ICRISAT h nn imernutional 
research organization and thus research I1ltlllagement must consider the internationality nature of 
a commodity as a critical variable in research evaluation. 

A cOlnplete list of the priorities implied by case 5 with comparisons with the !\1TP mnkings il\ 
given in the last two columns of T;;ible o. 

Analysis based on the magnitudes of the composite index illu~tl •. , ~es considerable clustering :of 
themes with near Identic.:lll COIl1posite in"lices around the potential ..:ut .. off points (mean and mean· 
10 tk). such that although rankings change only u little, there ure signific:mt chunge.s in themes 
which full (just) below the cut~off points. Figure 10 illustrates the re~ults of thb exerdse. Also. 
refer to Table 7.l(a}; and compare Figure 10 (n ~lnd b). At the mean level, tripling the weight of 
internationality hus the effect.of moving 2 pearl millet und one chkkpea theme\ abo"e lhecut-off 
at the eX.pense of 4 pigeon pea themes which drop out. This .is an important information for 
research tnanugententin deciding cases around the cut .. off point. 

Let us examine the hnplic~ltion of the above exercise on pigeonpea. First, note thatth(~ relative 
urlvantuge of pigeonpea over pead miUet in the benchmark case cun be uccounted for by recalling 
the information contained in Figures 5 to 7. The rfriving v~lriables are the same variables that 
drive the chickpea index, namely: (l) number of sc:ientists required (hence the l:ost~: average of 
.22 minion dollars f()r pigeonpea versus .52 million donal'S formilJets): and (2) the market prh.:e 
($47S/ton for pigeonpea versus $114/toll for pearl millet). By giving more imporwflce to the 
internationnlitycritedon, the composite index corresponding to all pigeonpen themes declined as 
expected. As 11 consequence. 4 additional pigeonpea themes nre to be dropped if a budget 
equivulent to the ivlTP menn resource envelope is pf(wided. 

The analysis presented so far gives indications of the priority shifts that occur at the low ("nd of 
the priority spectrum. It brings to the fore the importance of assuring consistency and 
,,:omparability in the generation of data. 
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6. ltnpHCMiotl ornUel~n.ativercsenrch envelopes: A cOlllparisollofthe pr-iority 
btmchlllark with nHcrnnth'e scenarios 

Aside from thecuses alread>!considered. t\\"o sets of simuhnioflswere further undertaken. 111cse 
t\re: 

Set B. r\:~tll'l'uses where each fal tor is given twice the weigiltof the other three factor~~ teo 

Case 6: 
Cu."c 7: 
Case 8: 
Case 9: 

Interni\tionulity index given twice the weight of other ftll.:tor~ 
Sustninahility index given twice the w<;'ight of other factoI''') 
Efficiency index given twi.ce the weight of mher thctofs 
Equity index given twic:e the weight of l~ther factors 

Set C. Four cases where etlchc:rtterhl is given one half the \vcight of the other three factors. i.e. 

Case 10: 

Case II ~ 
Cuse 12: 
('a~e 13: 

Intematiomllity index given one half the 
weight of other factor~ 
Su~tainabi1ity index given one half the weight (If other fuctors 
Equity index gi"en one half the weight of other faChJfS 

Effk,ien(,,~y index given one half the \veight ofoth~r f~l~t()rS 

The above weigh.ingchanges are much less drastic than th()~e used in Case~1 to 5. 

Of signific,antintere~t to research mamlgement is the set of research themes whkll are potentially 
at risk under the Varil)US scenarios in considemtion. Table 7.2 presents a~lllml1:lry of re~ults for 
ull simulations containing the list of themes that fall below two budget ucut .. oft"!· tllurgins. namely: 
a) mean resource envelope~ and b) mean minus Hl~~. 

Another summary table. Table X. gi\'e~ the number of research themes that drops out given the 
two alternative funding situHtions.For example. given the mean re~oun:e envelope. a total of 11 
tl1i4 themes dmps OUl undt!f the thirteen cases considered. To illustrate the information 
contained in the summary table. Table 7.2a for the mean resource envelope situation (columns 
4 und 5), 7 themes are common in the benchmark and case 1 situations. Five themes (1 PM. 2 
pp~ 2 R!\1P) move above the cutoff margin as a result of assigning a weight of zero to the 
efficiency index. Meanwhile~ 6 themes (1 GN~ 2 CPo 3 RM,P) drop out of the priority list. 

Between the benchmark and t:asc 5 situations. 9 themes nre common. Two pearl millet und one 
chickpea theme move up the priority list while foul' pigeonpea themes drop out. 

A ~ummt1ry of the resean:h cost involved is given in Tables 9 und 10. Table 9 indicates tht~ 
expec.:ted gains and losses of each program us u re~u1t of following the various sc:enurios. 
Referring to column 2 of Table 9('1), the Legumes Program expect\) to g~\in $.44 million dollars 
ror 2 pigeonpea themes (waterlogging and podfly) but loses $.3{) million dollars for 2 c:hkkpea 
themes (uschochyta blight and wilt) and 1 groundnut theme (udaptn.biIity). The Cereals Program 
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gains .3 million dollars fot one. theme (head caterpillars). The RMP Program gains .31 million 
dollars for two themes (seed distributiotltllld institutional andhiJlnnnresources) but loses .51 
million f(.)l' three-othel' themes (characterization of environment, fnrmer's preferences and research 
hnpuct). 

ruble 9 (n und b) illustrates the budget implications following the case 5 scenario. It features the 
signifh.~ant gain l1f peurlmlllet und chickpea research ($.Sq and $.19 milHon, respectively) at the 
cost of leseul'I:h on pigeotlpea ($.64 million). 

For Case 7 ut the mean~esource envelope~ doubling the weight for sustainability criterion brings 
one sorghum research theme (drought .. SO) out of fnndingin favor of two pigeonpea (wnter 
Jogging and pod fly). This involve~ a gnin of $.44 million for water logging and padny research 
in pigeonpeuat the cost of $,85 million for dn)ught .. SG research. 

Ov~rall. a sign.ificant degree of <.:ongruence is observed between the priority indices for the 
benchmarkund the various scennrios. Thi~ is shown in Table! 1, which contains the correlation 
coefficient for aU c:uses. The extent to \\ hich pdnrhy shifts occur within the critkal band is 
determined from the correlations computed for the themes fulling around the critical margin. eg. 
those themes wlth rank greater than 62 or those ranks bet\\een 62 ut1d H3. A significant decline 
in thec()rr~ladon iSlloted in the former group: and a more drastic decline in the latter group. 

The above information tegarding tradec}ffs under the different scenarios provides research 
management u b'.lSis "Of resolving the issue regarding the difference perceived between the 
commodity Ic\el priorities set by ICRISAT and by the CGIAR. 
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Figure 2. Cumulative cost vs Composite index 
(based on benchmark - for all thenles) 
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FigureS. Cumulative cost vs benchmark composite index 
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Figure 4. Cumulative cost vs benchmark composite index 
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Figure 7 . .. 
Averages of research evaluation criterion grouped by 
conlmoclity/reseafch units: ICRlSi\ T l\1TP 1994..,98 
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.,. ............. "!" ..... I!'!' ..... '"..""''I''t"*'' 

Su .... S 
case 

11 

0.30 

0.30 

Su:2 In.=O Inf(.5In.f(2 tn/.3 Eq.=Eq· 5 Eq. ~2 
ca,se case case ('.as!:: case case C<.'1se caSfc3 

7 3 10 65 4 12 9 

0.50 0.:;0 0,59 0.30 0.30 
0 .. 44 0.44 0.44 0.44 

0.23 0.19 

......... fIIII_,.... '"'1' ... - __ ' .... ,. .... ___ ..... ___ ....... _:1'11- ""--~,.-.. ................ -"" ... .".. ...... ""' ........ ,., ...... 

0,44 1.1i 0.44 0,20 0.78 0.30 0.30 0.44 
. ""-............ ................. .... ..,. .. '_~ .... H..,' .. _ •• ~.~ ...... "" .. """""' ......... ,.,_ .. fIIII- ...... .,. ... l/IIIIo ,...."""""_"" ...... 

9b, Research ccst (m.$) of themes ilk .. ! qre dropp:ed the pr;cnty ~ist 
the me .. :r1 r3scurce enve~cpe (benchm6.;~ vs. djfferer:t 

""" ... "" __ <l>_ ............. ""' ... .......... ' ........ ..... ""' ........ -~ .. ........ -.,'"""--.. ~ jOO<.,,-.... ' ......... .., ...... IIIt ....... _w ... -.wr .. _ .. - ............ 

EL::O Ef:.5 Ef.·2 Su.=f) Su.*.5 Su.~2 in.d) !n~.5 . '"'., H.", ". 10,"3 Eq.:= Eq*5 Eq,"2 
case case case case case C,.'1.se case case caZJ3 f"" .... ,~~ 

~.,.,,.,.. case tCt1'Stz C~l~:t: 

Ccmmcc,t] 1 13 8 2 11 ~ 3 10 6 5 4 1 ~~ 9 ( 

.-ot ......... _9Ii' ....... _ .. _ ...... ~_.,... -_ .... _-. ................. - ................... ... ""' .. _ .... -- ... 1iI!'_ ...... _ .-.~ .. .,. .... .... ..-..... ~ _-flO' ...... - ........... 

Scrgf~L.m 0.85 1.18 
P. Mii!8t 06;5 0.21 
F;ge,,;r~ea C.C6 0.52 0.20 0.:0 O.6·.t 0.14 
Cbcl-q:ea 0.28 0.10 0:,0 
RMP 0.51 0.21 0.12 0.24 0.21 0.:4 
Grcuncrt;t a.ca 0.21 

,..,.,. ... '--..... ,. .... --. ... -.--... ~- .. -..... ----... .... ....... ,w. ... .,.,.. .. 'Ioot __ ...... . """-...,..,..- ..... ""'''''"I'!'t- .....--_ ..... ..... -..... 

Total 0.87 0.21 C.16 1.t;O 0,20 '0.85 1.39 0.45 0.20 0.64 0.14 0.21 0.45 
.... -...,.."""'""" .. -' ................ _- ... ---.,....,-,..- ~ .. \IIf ........ \IIIO ... .. - .............. ... - ............ -.- ... ~-- ...._.. ............ __ """""1111' __ ",~,,,,,--,,,,-



Tab:e 10~. Re!c:t;?..1;~~' {m.$) aflhernes that move up priority li!lt und~r 
U";!:1 of met1n H;;·SOUrct.1 (b~;nct~mark vs. different 

•••• - .. Ifl> .... oot ... _ ... ""' ........ '· 

Ef.=O Ef."'.5 Ef.~2 

casf,~ Ct1:se else 
CcmnK)Clty 1 13 c3 
... -""' ... , ...... ,..-~ .......... """.,.. 

Sorghum 0.41 
P. MiHet 
Pigecnpea 0.32 
Chid:pea 
RMP 0.12 
Grcur:cn;.,;t 

........ """"" ........ .,-...... -.... 
Total ., ?") ro...""".,J 0.73 ij 

"" .......... """""'l10' ....... .,jOIII/ ........ 

Su.:!) Su.',S 
caSf~ C ... :ltf? 

2 11 

0.27 

1.14 0.27 

~:,u, 

(~~S~,:? ..,. 
I 

O.4~ 
1 

C'",1:!~ c;;1~f3 ~1te C~3~e C1G9 CJrr: 

3 10 6 5 4. 1tE 9 

o 
1"53 0.81 1 
1 () :34 

024 

L81 

1.74 1 

1 Gb. Re::earCh ccst ,:;f !hat ~'ue I:"Ir," ...... r-,.r::.n 

the ~ 1 C~~of mean re;!;Cl:rce envslcr;:e ,,,,,.::.,...,"'h!rI""'·;"'''::''' 

Ef.".5 E!~*~ Su.*.S 
(~at;e cast: ;~':3S8: c ..... ~ "':;;-; casn jj;3,3~; 

Ccmmcd:t'{ 13 5; 2 11 i 

ScrghLm 1.18 1.18 1.18 
P. Millet 1.12 0 .. 33 0.33 0.33 1.12 1.12 
P:geon{:G3 
Chickpea C.42 
RMP 0.39 0.21 0.4'1 0.14 0.21 0.14 
Groundm~t 0.C8 0.08 0.29 0.29 0.62 

---"" ... --.,.. .... -.............. ""--"'"--"" .............. .., ._----- ...... ---.. .,. ....... """"' ........ __ ........ .. 
Tctal 2.01 0.29 0.33 0.41 O.GO 1.80 2.27 1.51 1.12 1.12 1.47 1.C6 0.47 



TcachJ11. Ccrn::!aHcn 0'( C{3liChm::uk ind~ces fNithshm.,:attcn 

1 

2 

5 

7 

10 

11 

12 (Eq." 

13 (Et*,5) 

ilnd bend~mark ranks ~Nlth z;mt:Jaticn ranks 

ail 
themes 

0.S6 0.98 

92 
themes 

O.?S 

(" ..,." 
#_ If ~" 
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Cbic!\'f','a, t.!()rH~ ll'.-li in t. l'.hr:-mnn 
tv 1 t,:l t.;n Il-t\bl)· .. H.~ :\.v,(: I~ailt) {~f r i n i '~ney = 

liON to. ',nlain (;lH' Wrp~! lta ~.a~t. 

n hi 

: ,1 z: 'Ii'!' :-~ i ~ 1 d 1 .:)·;:i c !~ 
'!; .H' h.! +'. i~~ s i 1 :lW! 1",1 ~.~ ) 

~. .. 
at. tl. r 1. ~.>H 

1 (\,:,\i C!)- t't ~ll:"~'l ~: \~ ~ r':\ ~~I\~" :.' i f\ j ._~;{~ II 

d t~. C~1't/"'i"'t~:'1~(~4t:t,~:"~'i '~rt t'"~'ttol~A'~ i 

i a ! _'i~!t It ; 

t 

.. . .. 

nne ~~ p ~ c til i ~. ,:\r'i 
f t his ~'! t:' l.l 

,t. :1:1 t. ;, t~ :~~IJ l 1 f;- !,~f'{',.1 r~' ~,~ ~~ 

1);~~ !ili\.lf/' i;,·t·~ r~~1Io"_~~:~lItr~\-'l'7.~~~ t'!l~"'I~'~~"j;>t1' 

I ~~iJt! 1 t1 ; " 

'\ 1'" i 1~ tl' ! f:~~ ~\; 

;."' ~ ~. 

~~~, {;: ·.f t~,~ t 
, '- t,'~ Jb ,l ' 

.' . 
f'\~ %' .1. !"';:;,lri':"-~ :" {h r;;·1Ii~ 1 ;, I~",t~~~~t'''%;i~! t; * : (,l 

l~i·'t. •• t~_~~! .' l~t:, ~~ 1;':"~.·r:t!' "l~C~~t"':~ t ~'~ f ~~, ~ ~,(,."~; 

~1t:)~~~l ;t'~lt.j '~~~; ~ ~ ,!:~.. _, :'. !1:,\~~,'\ ,t: ~ i ~l ':\i \ 

,1t)~,j /t;'·;'i,~:-~(:"'~<' V·t~l 

tln(~ l !1t.!,'~ :';'" 'l ,,!'It a ~~ 1 :'~~ t" 

!. ";,~ !"'~!.nlC' c . .;; f r 
~." "'"t~lffl'o~~.\-t'~~~O'\~_':~:' ~ 

111~"" .. :~, 'tJ;' ";\v ~:1 1 

sub ;: .1. 1 !k u t h .:\ d < '\ ,~ .. h U' h tL ~ "h 

r)[u'lior' ~nt,u .. i,~:; tlr~'? a~5n fo1":'>"1 ,;~t 
~s .. '!apc . 

r~ iSl~nCOt i.c. 
t ... 1'3. 1. t:) i :'1/; :r~~ 1l!3 i I) .. ! ~"'.fl t~H' U :H~ 

use crftciQ~cy, 3~ch as: 

llr~,~ l"~'i:')t SY!it\~m:{ - lH 
~ld ... ·n fl:\': ~d !.;t n~ f?i:; \).f:' 

tt."!st 1 n~; and pl·~.Hn l!j j n~ 
10 ... ~Q~" yield :u:!V:UH.n.g'c itl 
d r 0 U ~ h ten v i 1.'" if) n m{~ nt t; 
w 1 t~h i n ::ttl apprnpl" i at t:Y 
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~i 1 :'~ ·t,h~: ~; 
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~;:-.,. t. ~~ ,,,. ~~~,,".,.;I* ~", f:,:' ~'''' t:1 : ... ~ " 
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t, h(' ~ t' 

~,~ z~· u .~ ~ >I ~ 
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(,' ~~,. , 

1. 

; .. p 

i a., It ~ i. 

in'''' ~ j II> 4 :' < :~"l .. ~ t " ~ ~, ~. -~ ;i -" '\I ". '" ~ ~ 

If t';,t. i l1 i. :~ ~ ~~!"J 1 .~ :"Lr.,t,; ~:~ yl !~ "~l 

(riiO:l~:)~'11f.~tH;;".h 1 L~.~. 11 
... hfln .Lt 
n .... ·H'~'.r:; '," 

,1 

'~~ "'J 1:' :" If-~ 1- f~: 

. 
~'j 

1~ ~\'~;.:l f~ :-. 

!'~'n~: !i 
," :i 1 !, 

:'.lin~·~ 

:~~"lrl;.; ':2':~ j'{::lr'Z f rt:~;f~~H'('!l h:r ... ~'~ ~V,f~' 
un'~'h:~ 1'3 t"lod i:n.g of t.h i ~3 tL, ~-;t.:':1;3.:l. C'lurtim:t.: 1 (\"hZf" 
·'(tnd~mi.}l\,ocl:1 ~)1' .. tlH~ rHr'HL~H'i «F·a:~.lriur::' 0\ 

:·,aces. and g~iHH!tlC tHlt.lrn nf Inhot"lL:HV;tli 

. :. 

f' ! r , ;; ~, 

t:"" (t " .. ,t)~ 

1 ti ~.h~ 

:dJc,n Hlt~ 

t t ""; 
tnn("f' 
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:U'(I t~l!ll ufu;iel:!3tf)Otj. A:.3. a l"'~!l:~~ulf'., llH!:q'*«:t'n";i·."~} .H~d 
I) f f h"': iunt. g~.~ reo!} ituJ tf.H:hn itluCS hn !,,'~ l.!f'!t':Hld~:l'Vi!, lO):;>t"~J lln,} a 1 IHU!lhl1' .1." Q:r tg(~mp 1 ~lnn~~~ f\nd lit H,~~ii tHt 1 Ulf~ ~~ .. hmd fl'! r:; l·{l''';ii)~",nl'h.;ll n,f:t"~'''\~.l l"l;;:-nLi;;,:n;-; ~.:'PH: V,:,on ,bl,·ut.ifi(,,·L 

n~:':,~ 0 ~;\ i 1 t.. i H ~:l I;. i 0 t i ~,~ {. {l n:~ t. l~ it in. l (;"I P to. ; .~ t ~ t, ~ " n .i .:ll ,'l1i::;~~ dt""'m~11 n'1 ! /,11 nd;: f': i,~d 1 
bt"t,h::dl:h~ m{\t~"H'i:lls nQuf,cHit:. ~~~}I ::AiI.:}< b)." H:ri:.IS.\I H~li '"lU'l'," t·$H.::i,:}tl11:H":!~ to '';llt. An (!'''~t.!l111('nL rt":hH'Q!~'~ ha~:,; b· ... ,tl ~t~:'~h· i,!"1 ~",1i '~,,1 ~~"", .... ; ot""",.,c,> j, ,,"1 t..,,1 • '~1' ,"t1 t"t 1,,,,,.,,. ,,!,,~~ nt"', " 1.,., 
.l''l' ~,,,.j~,. ""''('<l'*"'~''''''''~.')II'j'.''f;,1t~,,. t.1"'t,y '11'>4. Iji, :t w",l .J "Jf~ .. ~" .. 'f"",- " J'" tr.H t:~ ~5~1f.,:h '\.::; Hh('H"t... and e:'~ t.:t'n"" ;,;h1\;'u: to-d Tl'.lt 1 
t~oe~,t type, nnd t~Hi~tnac('~ t'()ot l' t'1.1 a 
stunt l Hf .. J.1. iC",1~:Cl'lVl t~l;H~f!r I an'~l d 
~!i.o. t·,:n",t;, 1:3 hnve mov(l>d tu ~:Afi:~ ~'HH.:i to 
fe(~db~v!ks i11KJ1(~a.tn t';~ a!~t~ \'Hl th(:Ii ·,.<I~rs~'''' 
t:lfmtl f' j tHor Ul i ~ re. ~H" a r dl. 
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