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Abstract 

Pf1po.t.pt~:scntcdrltth¢ . 
.3~th . AnnuulCoufcrcn.eenl the 

t\~$rmlruo .AgrlcuHprnt lic(rtlomip.s. Society; 
'WelHngtoni' NUwZcldund~ .. 8"lnFcbtu~lty, 1994. 

1~owatds .,f1; I}eclsl(ltl.Support Syste.m for 
Bconomi'c"Evttluation ·.ot~Agricultural:H.esea;rch 

Dnvid J.Pnnn(!U~mld DnvM A. M~lrr:isOIln 

~P·(teultY.(if ,1gticu;{tttreand Cl.M£A:, 
,University of li'estenl AUSlrtllit~~. Nelll«nds6(}Oc) 

Ul)({Pflt:tnttJ.nt . of Agr.icultflre~Westdrlt Australla* ~\Quth Perfh6151 

Esthntttlnnnf nn;<f~ltm. benefits is hi'g111i.ghlcd us .u. cdlical hutcnmplex issue in 
rcsl~.atchovn[otltion.Vlc id.entify rmmy difr~rCnlptllcntial jmpHctso{' rCSUllrch~ 
mnuv 01 which do uo!: filinto the SitlflOard supply .. shift fmmcwntk ror research 
ev(du~lt:ion •. (lIven th~ difficulty (mo 'complexity of henefIt estimati()n~ W(~ sec a 
renewed f()lu for fllrm"lcvul e,connmic Ulodels(sueh us whole",f~lrm linear 
pn:)grummiug model) in this urea. The b~nc.fits{)r undertaking. a more 
sophisticated. ~md delililedanalysis toc5limatc rcsenrqh bcneHtsineluueuot 
Just g,~r. <:.~~l ... t.C .•.. ".'l' uccur.n."c.") . .t 1.1 .. U .... t.·: ... l ... l.s.:{ .. 1 .. g.r.(.~I\ .. t.c.r .... c.~rcdil.'.ni.t:y. ~lhd r.es.p Q.~c.t ill l .. he.~ .c.y:c~.S(.) . .f t .. h .. e., 
r~scatchcrs. We discuss hnw. if such respect ,is ungendered~ n fnrm~d research 
c",ulnnthm thlscntl yield audHionulbencfi(s by lmproving the design and conduct 
of research. 

lutrocJll.ctiou 

Changing gO'Yernmcnlphllos()phicsandreduced puhHcfutuling fur ugricuHuml 
rescnrc.hinslitutinns(which reflect the changed philosophies) huvccombincd in 
produce .nn unprecedent.ed interest fn formuI ccnnnmk cVclfuatiuns of ngrlcutturul 
research. tn Australia lhisis apPMcnL in slute DepnUf1lCnlS 01 Agriculture. lht~ 
CSIRO. nnd severul of the n.nlhmal ngricuUural fcscan:h lunding bodies (the 
Rural Industry 'Ret\cnr,~h Curpnrationsl~ 

In applytng Ctlst .. 13cncHt Annlysis reBA) U) ft\qcardl.d runge nf typt~sof 
intormutinnis needed. For farralevel rcsenrch •. one,.lype utinfotm(llion. ,is 
noulblc for bcinghotheritkul tn the nnnlysi.s ~md dlffkuJl to uhtnin. This is 
the estimation (ll nct",on .. tn.rm benefits frt1tn the research. .' ThIs vcry complex 
issue has. nften been hnndledin an oversimplified \vny. Our fIrst aim ·he.f(! is to 
prnvhle guldnne,c on the vnrinus fm::lflfs which need to hCl"Oflsidered when 
eSlhmulngnct;<on .. rarm henefits. \Ve will prnvidc a dctaHed classificnlinno[ 
the typCN of -hl!;ncH.ts which muy result from ngdcultural research null ncheck 
Jisl of impn.rt1.nt I actors to cunsider \vhen {~st:irmtting thelr mugnitudcs. 

Tht~ nmlivuti(lns of n~st~arch administrnlnrs 'in support.ing el~onomlc evaluations of 
rcst.mrch nr.e {a} tn Hbtaiuevidcnc~ v,.~}dch\vm support cases they mnke 
extcrna.llv t.o nmhltulncurrent levels of funding in tht.> hiec of' thnrtttetH~d ~:\:tts. 
and(b)~ tn help pri.orili.se i.tlcusuf .rcsearch ttl t.tluutiJ}r lnw relurn. nreus for 
~:uls imd.t(.lidcmUy high return a~ensilncl new (JppntwnHJc.s f(lrincrcascd 
fundi.ng.. Ilowcver ~ Wl~ hcUc.vc lhat the hcncHts uf undertaking tormal research 



cVlrluntintls tlrc. tlOtC()nritll~d to th(~~etlrtHIS.OUr sc~mtld uhll . is t()su.g!wstbow to 
hl\rtdve~md . .rJ1nU(~nc(, tho blulugitUl nnd'ph}lsicnl scientists. s() thut thcrcscarcb 
t~vulua.titltl .. lssue:ecssrnl . ;l~dpnldut!livc . nndsn lhnt itls most; HkcJy to gco!:!rn.te 
th(.~ spin"nif h.cncfitswhich: ·cnn lmCUf. 

Ourtd"msin bolhtbes~ (lpies mu strougly influenced by nutoxpf!ricm:cs in 
cvnluuU.ngand prlnritisin& r~se(trch Hlr .lhel)epartmcntnf Agr:icuHurc!t\VcSlcrn 
.AusttttiJil (DAV/A}~ lh~ (trulllS R~~untch nnd .f)llwelopmcntCorpnrntlnn .(CIRt)·C), tbO; 
Centre [nr l.;cgum~s In. Mcditcrtancnn. Agriculture {~:l"IM/\} and the Internnlionnl 
Centre ftlr Ag,rlcuIturul .Research in the l)ry Arct~s. (t CARl) A)" 

Genen:ll{\;lelhod<,IQglcallsStICS 

Uuderlvhlg. aUwhidl foUnwsis(lUf assutllpdon that tho obJective. of resptttch 
cvn,luRtlon is toincrcas~ the hcnu.t1ts fwm r~5cnt'ch. This cunhnppcninvnr1nus 
\v(l)'s,: 

(n) l,yculling unb~~nenciul research: 

(il) by directing funds to hCntl.l1cinl rescarch~ 

fe) hychangin.g lhccmplmsi.s ur u(;$1.gn of a rcscnrchpmjcct! 
(d) hy t"hanging lhl~ vnriuhles which tlrc measured; 

tel by fndUtatinginh:lrmntion flows between research scientists. ecunomists. 
rcst;l;ttrcbteudcrs. rcsC'af(;*h munugcrs,extension SpeCi(lHs(s and farUlcrs; uud 

(n hy providing un npprop.rintc fucus nll.d puradIgm fnr n~sclirdlJ(.':;;ujersjmnin.gers 
nnd rcst.~nrehcrs who usu:aHy have f:t scientific rather Hum nn economic 
btlckgnmnd. 

\Ve will emphasise thHt directly influencing the !IU()'~tui{)n oJ f.inanct- .to 
different ~lreU$ ofresea.rchis not the uulv. nnr even nm:cssutilv the most 
important hcm,Ht of .involving ngricultunil econmllists in the pfunnfng of 
rescm·ch. 

In this paper 'we arc \~onccrned with tangihle llmmdtll or sOl!ial henefits. tmt 
with knmV'lcdgc fnr hs n\\'tl sukc~ "this does not mCtlO that we ndt!t"tn nnn
ulllit.IIJi«m rule lor research. tn principle the t~{)nsidctnbht hClll"fits uhtained 
through 1he plcusl*xe uf Just Itknowing'l t~Huhj he measured usin.g cnnting\!.nt 
VilluIlHun methods. hut \ve will nut addrc;ss that. issue .fHnC. Although tht~ term 
"rcs(:nrt::'h cvah,l uti on Ii is used. the papc'r' s ~t··(}pe i~hnlilcl(~r. deaUng with 
evaluntinn ul nH.~ inter .. rc!aled activities of res Cl1 fch .• ot'velnpmcnt and t~xt.ensi()n 
(RO&E). 

The gl.!nerul fr.anl,'wnrk for rcscurdlcvaluaHnn is pmvid(~d hy CBA \vhkh invol\i't,~s 
c5timclti0f1 of ('(lstsnnd hcneth~ uver thm;~ and disemwtlng {h~m (0 nbutin \'utid 
t:ontptlrttmnsnl their prc')cnt VUhlCr-; (' Mtslmn. J (82), \\le aSSUtllC that the readt~r 'is 
iumlliar\vith CBA tmd with the cnncC.{)l!i of pn)dU(,.'t~r nnd eUOliunlcr ",urplus. 

The Uifficult:y of Esti.maHng Resea.rch Hell.cOts 

InlumUHinnrll~eded In t~valunLL' an agr:h:uHunl1 rC5curt'il project using ("SA 
int."hu..lt>s th(~ following Ctlm.Jl{mtmt~: 

(if} 'l'ht' PtolCt:lcdhi{)ltlgicnl~ tCt'hnit"ul andiur manugetnent chtlngtts from 
imph!lue.nHng rt~se~lrch outcomes. 

ttl) Any tlttp.aliveuf pn~iti\'~ sfde .. ttHc:cts Hnw.rnRI or l-xtcrnal to the [ann) 



tesulling. ftnrn.imptu.tllcntnlitlnnf fhcrcSenl"ch. 
(~'')C~tlst~ (0 ,the fntnl. l'lrnt·nf hllN~JJ1Cfiltng 'findtt).gs fmnlfCs.enfCh,. 
(tI) :CUVt!u(x;t).. (h). (UuJ '.(c:).\tJn~ ,flOlcntiul ·ec(,'t'tonilc bCJ1CtltS pur hcetnr~·(jr per 

farm {.ncl ·nlcuSlsm lhe nlt'tnfinn hut l1Qtof R,O&.Ecmus}~ 
tel "l'be s:ctlleul :tl()t~tldal henel1ts:the TlutnbcJ" .ofh(!.(~lUreR ·or farms p(uuntinlJy 

dllccted. 
(f) 'rh~ 1lmbnbiUt:yUu(! the rcsenrolt ;wlif succcSSftdJyg~nu;flu:ctllesch~nt~fi'ls. 
19)' ·:rttt~ nkt~ly'cvcl nf ,Odcilpdnn {rna 'lnlld<lttlCntlllkm ovetspuc~lut1d dnl.c. 
(ill Dln,~ct l.~fJsts <1f utldcttaldttg tll(~:RJ;).&£~ov;er time. 
(i) 'ntt' dis(,'(UltU rate .. 

In. nm'cxpedcnce,Hlt~mnstC()1111)lc~nlld dU:nt~utt USlll!ct. nfCI1A ,ft',rmost 
ngrfeulturill\rcst~~i,tchfS US\UJUycSJt1l1otfun of fl~.m'd}., Ih.~t~)tctlH.idnt!\~{1n .. 
furor bcnfd'its •. This is the urea whetIt('com:uuisls nUlstfrc"qucnUy rcsort.tn 
llcmh; slmlliUring .(lssornptionsnt duhinusvnHdity. 'rlds is uul~trtunnte bCCtlUSe 
trl~ ~1nd (~). nrclhe itis.ues \vb.ich are must b:nporuml in determIning the r;chttivc· 
mctils nf.nitcrnadvc .rcscltr~h Ptlli~C'4.5.0f c:nurse. ·(li In rn arc impnrlaut in 
dettertnlniu,g the l~\te't of net benefits lnt tlGlvenp.r;o,jcd. hut the .h'tt;..tors which 
vm'y most bCl\\'e,{~n 11rniL'cts lne(J) und (el. 

nn:,~ difn(~u.tties In ('sthlulti.ng mU .. c)tl .. funn h~"clilS Hf':isc fur a variety uf 
re~lsn.ns~ including the JuU(l'wing: 

• Rl)&E cntl baye 'v;lriUUS lmssiblc im'pacts on .ag.rkuJltlrc Uistt~d in "fable 1 and 
discu.ss~!d in UH,~ next, se.ctinn.)wbldl af(,~ di.rrc(nut in nnlurc imd mU!it be 
f!s:tlmated bydi{(rc:n,m'tnclulS~ There is no s:hlg;:fC sjmt11c tntttfmdwht(.~beaJt ·be 
prcscri.hcd Jut hC.ncfit cstinulHon in Ilmc:tice. 

• Tbcf;',c is. uSl1llH)~t~nn~ld.~~tnhfe uncertainty nh[lut what any gJvenpmie,~:t 'wiil 
~tt~hht\tt· binlugicaUy muI f~')uUl wbulwnulu lun:e bupp.encd wilhmlt the n$ltlJn:ll~ 

• t~,'vcn.if \ve could l'm,:"~cc the bintn~i:cnln.ulcum,ttsut the rl!!1C';;ul,'b it \\~tndd 
still he dirncult In foresee uH tUft iinplic;rtimls fur tMmrnunugeu.uml mnlhu 
put(mtinJ l~l·nnntll:h.· blmeUt. 11letl~H.re often intcrucHnus helwt~en ~ntcrprist~g. 
~f~ that. t'fuulgtlcS 'in nne aspect.01 the fu.trn .l~~;mgcm.~rute t;h~lf~p"efi in llHUlugcmtHll 
of f.)thcr flSPC!~!s. r:ur (~~nm.ple .• suceessluJ RD&E trulY lfilt! tt) cN.pansino 01 <-ttl 
cnlt:cpdse wbieh\vlH. druw resourcc~ ill\VUy rr(·nn(H.ht~r enlctpl·isc~. 'I'hese 
intt·r~lc·tiuns tn'w r:u.~ct:l to he t;nnsldcrt~d in sntllc dctttU to nhtnln .1 \\tHd 
l~~timtrtc nf rcsctttt'b benefits. 

Another (:m;(~ whcrcH i~ difficult tn llhH .. ~e ant~.'·{Ulomic value un it hi.nlng,knl 
UUll';(Ullft . is where: tltl' rcsenrch idlccts a p,mdt.tt:t ,\Vhidt is m't~nld but is USt~d 
ns ~~n input tn unnthcr 't'lllerpd!~.e on the 'lann. 'nwmnln~~xnmph~ itl 
ugriculture is tbe produ.ctinn Hr reeds tor Ihtt's;lm.~,k. inclutUngtlas.turcs" t~f.np 
f(,lsidUt's. btl'" und~,ruill. Tbe shadow prklt 01 n h~(!d(i.t·, the ",ahient 
inC.fVlls\,1d nvaUithUi'iy uf lht~ fced) dltpcnd~ un th.: timl' ur ylt~U' \\,ht'U it 
hCt'un1e~ twuUnhl(;''. the timi.ng ul livestock dClnunds. t.hr l(~t·l.rN tIUalhy ilnd the 
ilvuHablUty nn<1 t.~nsl utsubst.i.tules. 

• (~mnmnnly thCtlt.lknme ot tt!seu.fch is hllnrn:nninn mtlwr Hum H new {~chnn:lngy. 
In Pt.iJ(,~th:(;· .th'" diffi<:ufW {d t,"stinmtlng the vahle n.l hlinrmolion \:an hv 
t:nnsidemhll.!,. 



dcmun.dcurvcs t 11tiC,CS reocivad for Ute productolaybe dft'cCIcd. 

~' l'irorprotiucts \\1.blch, arc ,snbjcc,ttoguv:urntl1cnteo,tltwlsJU) pdcooJ' lll'lluucUnn'l; 
the ttwul nOd. dislribuliml nf Il~;n .. ~rits from.{\,JJ&'U will dcptmU,(lti th~ :(}lllC~ of 
CllJlirtlis, usc,d .c:1\.l,stun (Hi Rt.. ,198~n. 

In, princi:pIv., net·nn.,l,tl!'mb,ClleHts lrmJt'ltD~~E~tn~ approximutcd, hY(~hHhli~~lnntl~ 
h~vel nf pwdu.t~er surplus .{NHst'Um~, 1982~Glntngcr", It)8~1~ltl prnclicc., tIlU 
cunlplf;~gltit\~ listed tllm,vt~ meu,uHmt. lht~s~chat);g~surc uftcn t'~ttemety dU'ficuh 
t()quandfiy..lnt~t')mf)Je:x~~u5~~s~ ditct.~lct\dmfHion ,or pmUtdlnngc:s ':nl 
reptuS,entmtv(!" ftntilS tUay be llHH't} ptuctictll a:ndot~cunu"u thtUl uuemplhlg 'tn 
idcflUfy shifts in SUpflly nnd dcumndt'urvf,,~. 

ruble l. 'rYP($ of rt!sc:a.rchhnpact~ 

I. ImIJrllved <technolugy 

Oft*fltrm 
1 ~ :f Ncwru t,Ltrp.rJsc {c~g*m·wle!1umC' C'fH.p Sf'CC::ics}, 
'1.2 Inen!,lSedprnth:!ctitln (c~g. new trop vutitHyl. 
1.3 f)ectcn,scd prndul;.~ti()ncnSIg {c.,,g.mur;l~ ctUt"ient technulogy fnr 

nllplit;~nti(lu nlt'bcmiculs} 
1.4 f.ncreaseuquuHty fe.g. n·dlu.,~ed COnUl1l1inat'lo.fi) 
1 *5 Reduced risk H~~g. n IllOtC SUtbh~ yielding t'tnpvu..riety) 

Offfurm 
1.6 l)~c.renscd lumdHnglttu.nspnrtlstnrngciprtlcfJ1islng ,'usts 
1 ,7 l)o,crensed \Vttst,ngelSp(~nnge 
1.8 Improved lltmum htmlth 

2,,, rn'lorrml.tinn 

I1mhnlJ~fat'maIUJ (~ff~fitrm 
2.11\.'lurc rapid i.ldtlpllon Htlti/(lra high:erlcvd n! ild(lptinn 01 heneficial 

t'&isHng h:\d;rnnfngy 
Better mamlgcmcrtl dt't~isinns(.,.tratcgt(.~ ilnd t~H:ti('~d) fending to highttt 
prufit 

2.JRedm.'{lo ri~k 
2.4 FadH~'lhm or nthet n.~scim .. ·h 

Table 1 show~ n t~ntcgnrisnHnn t1l variuu!{ itnPHCl~ of n,'scardl. The mnjnr 
division in the Udll~ is h.t'I,\\7t'Cn reS(~(lrdl \\ibkh rt;~'Suhsin a !lew physirni product 
nr' tt.~dlnoJnpy and rcselln.:'h whkh prOdu.C't'5 .information rm iUl t~~dsling technology 
or JUl" impnwf'u ntarmg,cnlcnliJc,cisions. h is rCt'nu,nised thut lhen~ is not t,l 
1'Icu.r .. ~:ut didmtomy (t":v., a new 1~C'hnnlogy tllUt;;tt1C." iU~CtHll.panf(~d h}r informatiun ill 
lells! rm hn~v to a}"ply it). 

ht.'tiffi J.l is pcrhnlls 1ht' mnst I.'nnlplr'x. due tuinlcrm:tiunswlrh l'x.isting 
\mlcrprises thnlu.gh S.Ub~UlUtiun ilt'UJ cmnpclhiull lur rl$.oun."{~s and pussihJ~; 

4 



tbtnug.hhlni()gk~;~l(:umplcmcnttltyorCOO1pf,tti(iY\!t!B;ecIS" 11 Is nlSt)U1HlSUtd In 
tfu~tlhercishn ptndu{~~rsurptus from this iPtOUuctwilhnut lhell;cD&Bnnd 
consequently lb.€! lwn~:fi.l(jt' lheR~~~Uc(lunls ·thewh()l~ .surplus fruinUlls pwduCl" 
Mor~t'lv.t!r lh~r(~. uJ'.e likely ."0 .. ·11«.1 .imp,tl(!~s.nl}. 'otll~! .t\dsUngprclduC1SptlUSwlby 
'liuhsHtutlOn. t'{lmplClll,Qtttt\tit>' Hmicutllpclillon \V),th the nl~wcn.tf.~rpnse. 

To lUuSlrUlc,tbese lnte.rut~tinnsbcl\VC.,C.tl,CtllfJrl)tbm.~;;Ffgtlrt~ i shnw$ snmCrc$UllS 
from~11'DJ\S~ n \vhnlc""f~lf.til . optinrisation . modt~;l(rr t~Wp;,Uve,~tOtt,k.t(trlJlfng:tn\Vcslerll 
Aus{r,nlta (KinJ:t\Yt~ll andP~m~clL,19~1h The gfUpb shuws the farm",lcvci supply 
'~U.Wt~s: fur wbcot:(smmJlhcd hy simple Unenr r~g:res$iu.ul with und wU.bnut the 
lnclu~irmt)tl the, furmol' 1(1IltUS. U: legul:rte~~.o.p grnwn InttlllUlcHl. Wilhwhcut. ~rhc 
results si,rnulnteUte impact(JJ1 wheat supplyut the Introduction ufluplns t.o the 
htt11h 

Figu.re '1.W~eatsup.plycurves 
$Q·urae:MIPASmodelVersfoniEWM91 .. 4 
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Wheat production (tonne/farm) 

Lupins allL~"l tlw supply curve fntwheat in three ways: 

(~t) To 50ntt~ extent lupins arc grown instead of n~hent. wbldl l(~nd~ to move the 
",upply t;urvc to the left. 

ell) \Vh(\01 grnvm in rnlatioJlwhb Jupinsgivcs U higher yield than whcnt Inllnw'ing 
whenl.. This tendS tnmove the supply t~utve to the right. 

(c)H is not feasihle t!) gnJw lupins in u rutmJnn which dOt~S not include u 
('.ercal. so un soU types when' lupins yi'~ldwcll. there is u tcndcn<.:y 10 grmv 
whC'nlevcn 'if lhc\vhi!Ul is m)t profitnble in itself. 'l'hIs nH~nns thu1 at low 
whenl prit't.'s, tb(~ 1waUnhiHlynl' tupins tends In move the whmH 8uflfllyt'urve 
tn the ri.ght. 



Thecombimnion of these ttlctofs mCmlS tlHlt the tW() supply curves croSS. There 
att~ severnlpolhtstn note about. lhiscxamplc. 

fa} In estimating the itllpnc~nfa n~wentcrprisf', aC*I{)lmtmust be taken of tim: 
irn,plk~(ltiolls for othcre.nterprbms. 

(b) The impa~'lS()n nther cntcrpriseswiU be te.t1ec{cd in their supp.ly (:urves~ 
hut the n01 hencfitnf the m~wct}tetpdsc :5 nOl (~.len apprnxlmatclycquaJ to 
the sUJnuflhe changes in producer surplus for tt/l products. 

(c) The rensnn for (I>') is that thept(ldUt~er ~urJllus f<'f tbe new prodmtt'will 
Includeauy positive (lud ncgati\l cimpact'!) of the product on other products!. 

tbis also husimpUcntions for the good"} price .. Incases when~ thencw 
product has an in(,~lusticdemandcllrve,. th~~equ1Ubrhlmpdc.e uf the new 
produ.ct. wiUbeaffcctcd by the product ~~~ <In-f lr.IU interactions with od1f;!t 
enterprises. 

(d) If other uffectcdproducts have inelastic demand curves. it muy nlso be 
necessary tn~sthn1l!C their supply shifts iV, n rt~sult of {l new product. The 
nature HI' these supply shifts for other produc.ts is hy no nll~~lUS obvious. 
especially in fotmi(mal fItrming systems, 

(e) In order 10 understand the positinn of the hupplycurve for the new product 
and tbe shifts in supply fOfcxisting protim.:tSj! it is necessary to undertake 
n fairly detailed analysis, such as running a whole-fflrm optimisation model. 

(n If such a detailed llnatysis isconduclcd, there is no need to resort to the 
use of produc.er surplus to approximate chunges in ptofit. because the 
analysis wUI provide profit calculations directly. lr appropriate. the 
antilysis should aHow for demand prices of prodU(~ts hl~ing responsive to 
quuntHy suld. 

].2 Increased production and I.,} Decreased production cows 

Hems 1 ~2 nnd 1.3 are equivalent {rom tlJlccoI\omic point of vi~\V .in that they hoth 
rt~suft in a shift in th.c ~upply curve downwardsflo the right (e.g. Duncan and 
TisdelJ~ 191'1). In practice lhcn~ is H much grcnter expenditure on research 
Utrgetcd at category 1.2 (c.g. plum breeding) than 1.3. 

Mnstdiscuss}(.)Os ofecnnnmic research evaluation {espcdaUy the simpler ones) 

iA, slmpte exnmp.lc may help clarify tbis point. Suppose it farmer grows only 
product A~ with proHt -= 1to nod prndut;cr surplus :ll1 7l(l' Scientists deveJop II .m.'w 
product B which has no hiologicul interaction with A but which substitutes. for A 
\vnh the saOleu~e of resources and happens t() give n profit of cxal~l.ly 11:t') for 
this fanlH~r. AssunH.~ demand fur <mch product is pcrf{',ctly clastic. Nnw recall 
Hml producer ~urpills approximutes the opportunity cost of not producing tl 
prod~ct Becausc the two products Hrc perfect substitul¢s \vith the same prunt. 
the opportunity cost (and Hms the producer surplus) ·of not producing either onc 
o{ thcmi~ ZCnl. In the cmm of B. the producer surplus uf zem reflects thut 
Ihedevclopmcnt nlttlc product results in on henetlt 10 the funner. In the ease 
nJ A. Ute (.'hongc in pnlducc.r surplus of "n:(\ docs ntH rence! any reduction in 
furm prulH (whh.:h i~ nhvimlsly ttnt:hangcd.whichevcr product the fUrIner producms) 
hut rather n chllog:e in the npportunity cost of not producing A. This is lmt n 
hclptuJ vnlue when eakulafing the hcm~fits .of hnving developed the new ptndu(;~t. 
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hllV~~ .f<h!uscdttt tllurgeextcnt~ .. uteye{lcx~luslvehft rm these twoclrtcg(idcs~\Vu 
h!'liuvc that this mlrW\v('ouns 1s ntlt:wnrrnnt~d1 llcnnllut be: utgucd .. :thut .nl:mnst 
ftll n~e~rr(;h futlsM"~itJlin .1hf!$c .t,,(lJcg()rl~~~ .. Many .. of' tbc(lthcrc;u,c!Wttcs In. 
Table l(lclmlml:fhrhH~ge . levels .. ()r'res~Mellc~pcn(jiture~. f~orext\mpl(t*. u 'J(l~gn 
Jlfupnrtfllnof. T~sut~rcht"oJlductcdhy. s(meP(~p(lftl;ncntS o.fAgdt",Jturcinrurnl 
arcllsof Ausu:~din isrc.$Hng!lnlc •. ~sprlnJJ,~u)tJ dtlnmnstrutlngcxisting\cchml!()gYt 
w'ltb the nhll (lrgcnt~NlttngbcncU.ts ineiucgt>ry .a*:.l.lt\rcnwhor~ research 
hlVnlv(!s t(~'~htl(llu,g)~ whiehts,newt,t) n togion,~. thore tsnncu uhlgh 
dt.H:n(mSti~ntiontinr()rmntl()n, ~mmpommt. of (he(Psearqh'\~hich .nrrCClS Ihu liulingof 
adopt.l.Onm.ofO'{han itan:CC(S thc'size of lhesupply shlrt~ 1~he llarmwfn,~·u'Sun 
these (~ltCg()rlUS Ims. tt~snll(!din. Slltlle 'n()1~lbJe lllisguldcd~\t.teJlrJlts to squ.ecze other 
tYlms HI' research ',intu 'Un ,umdysi.s hasedon sUjJplYtihlfls. 

Ii>uspiltt the lluentiun Jltdd l}yeconmllist~ It) .cntcgudcs 1.,2 .~md 1.3 .. uf te.sc~trdl 
betlcfits~ the ... dlfficuUy. nf(Jsfimutitlg. dtc>ir.mctgnitudcs rUn1~tins .. considcrfih.lc .. 
Evan such upparentlysitnplelssucs us\he opptopritl1c n.nturenf the shift 
.(parnUeL, divcrgcnhnr convnrgent)hnvc'bccndebntco at length {e.,g" Ltn.dm:f 
<tOd .. Jilrrett~ 1918; R()s(~~l98Ul hut nut salisfnctor,ily . rcst1lvcu.ill nur view. . In 
pn,\.clic~ IlHUlV CC(ln<lrnlsls r~Surtt(l R(lS~l~S simple t~xp~~dic.nt or a5.5umlngn p~'.r.nU~l 
vcrUcnl supplysh.iIt.\\le .fc.(tl lhnttlli.s silnple ftltlllUht ·of what to do \\1hcn you 
tIun ~( knm,\' what e.t5~ Ul do" htl.s ulln.incditstalus of (I gcnetnUYt\p~ropr:i(Jte 
Jllcthouolngy w~ll. heyond limt ·w:hich it desantos. Or p(~rhaps it is Just tbat 
ecotlUmist5 often dou"lkno\'" what else to dn. lnuuf vicw t thtt results of this 
appmnchoftQ~ hux~c. extremely large . crn)rumrgins1 much greutcr Hmncnuld be 
nchh.wed hy tnure detnilednsscssmc.nt.sill lhcl:urm level-}. 

If the effects of 1 k2 nnd 1.3 urc s.ufficientlygrent tu i.ncrctl~c the rcsnurcc 
,(lloc{1t:ed to un enterprise signii1cnnlly.. there wn] beo nct~d to aCt~(lUhl for t.he 
substitution f~lr nthcrcrt.t.erprises \.\rhkh is discussed in 1.1. Tbere may {lisn he 
bi(llogic:al intctncti(ltls~. researchwhlch increased nnrng.cn rixutiOJl by a legntne 
t'H1P wuuldbc .cxpcclcd to benefit both the legume crop nnd suhsequcntl)f grown 
cereals. 

Again.. these spin'" off effects w(luld he ft:'flected in the dlangc infltndut~er 
surplus for the product wbich wns the suhjoct of the rcsc:urcht. The !oiituutiol1 
"Uf other affected product!; is more t~omplfx thlfl dnH~.ff the reSC{'lTch t.esuHs 
in reallncndon of n!S{HJr(;~CS among enterprises. the CH~e is similar .to (,'atcgory 
1. 1; the producct~urpfus for CHell other product is affected by this: rcoHocuUoll 
such that it dm$ not rci1,'ct thccbunge inpmfh fur lhtlt pmducl.HowcveriJ 
there is no rcullncutJunof rcst)u.rc(.~s~. the l~lulUge in produc(~r surplus tnt .~t 
product would ilpproxlm'tltely cqunl the change lnprofit lor 1bm prmJuct. 
Nevertheless even in this CUSC t the t~hnngc .ill pmduccf surplus tnr other uffcctecl 
products should n.Qt. he uddcd t.o thal for the rcseurC'hcu product 1n ohtain the 
total net hcncnt. . The pw~un~r surplus for t.he (escnrchcd products n:lr.eudy 
«drcndy includes (dl spirtp(ltf clfccts from the product and substitutions 
resulting 1 rum the research .. 

I. " lncrrmsed quality 

Increased tlUnlity has hecome snmcthingnf a ci:U.ch .. cry in the Au~tnlHun \vhcat and 
\vonl industries. Govcrnrmmts. nUirkctiug honrds. unci [anner nrgunlsnHnns, huvc 
all (;~tnpll1~sisedhs itnportflncc and there has heen n growth in the uscuf p.rlct~ 
incentives fnt high quality prouuce. In rcsptmsc there llllR lwtm a mpidgrmvlh 
in rcs(,,~~\rch orientcd townrds irnpruving qunlHy lHt.tiliutcs uf products. In\vhtJut 

~This HSSUrllCSlhat the spfn;,ofl' nriscs hlthepfoductkmof the rcse~lrched 
product. It· \vnuJ.d not {."ply if rCficurcb in.to prodUct A had .'J spin-utI' I.:.Hect. nn 
pruduct Bwhich nt~currccl wJH~thet or not product A was prmJucc.d by the filrmer. 
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thu {,()c·us is ion. ptcllCfn,('OnlcrU l\hd'suimbiHty f()t ,rHmdJe:manofaetufc;\vhiIC for 
wuollti.s nn fincncsststrcngth t nnd frccdorof.'rummmmtniuuUun •. uc.ncn(~(r(),m 
this rcscnrch nfis~~ frnrnoJlwardhHltwarU shills in .lhQdc~tmHJ ,eU,fV~~f 'tHRshifts 1n 
the sllppl)t c.urvc .• , ,QU:l1n}~imJlrnY~~m(l~ts nn~ortcnnbt'~in~dHJ the tmSlol' lower 
yicldnr hi~ht~r .input (m:slS. so thot there is ulsotl 'supply shlIt~ 'but upwards 
{lIla to the left rc11.o:cl1.l1g ttdis,.hcmofit.. 

1.S U<::!.ducfld risk 

,,\:noUlcr urcuWilh uhlgh, pn;)[Uutn rcc~ntllgtl(.*ulturulp(lUcydis~ussjnt~S in 
Austrnlin Is risk".. \\fUll Ihe.dcmistwnf pdcc sUlbllisation schemes for·whcnt und 
\vt:mlnnd Un~, chtltlg,c .nflYlproC{ch tn:~rought potiC)~,hrmtd nero. l'ntrtlersureexpuscd 
to ;gn~utcr risks tbnhprc\tu:lI,lsly., M(lS~(1f the new' r(,'.sca~h rcsptuuJlng" tu this 
pbun,ge has bCt~nincHlcig.nry, ,lA .• Inforrnnliou for hnpt.()v(tu risk Jnnna~emcnl* 
Hmv(wor it ts also possible llun development or n.ew enterprises c()u.1d yi.cld 
lumefits frum fcducudrisks,"1"hls, c:ou)d occur llltuUglt (a)thcntw: lCcllfl(llo~y 
genurntin,gnmore sluhleimmnlo ",rronm ('or the firm duc tn &renlCr ytcl¢t undJor 
price. st.ubHhy;(!.') a neg.:ativetmrrchuiull bClwcenpdce ,md yn~ld fnrthc n(!w 
cnlcrpdse ur Ct. .. ) Inck nf ,(~()rrulution h(jtwllcn income from the new enlerprlsc .and 
that t ronl c:xisUtlg enterprises, tit)· lhut. Ibere ,is scope fur rcdut:(;~d dskR through 
divttfSificntIon. 

In prim;:lph~~., h(~,nt~nts ,10 fnrnlors from ri!dUCl~d risks would hCt'c:n.l~ctcd ,in, It 
supply shift, (Ncwhl!fY and Stiglltz~ t9Rl) lending tu grCttU!f t1rodt,lccr Ulullof 
consumer surplus. llowcvcr the difUeuh¥ ut't1redh:tJng the 'sit;c oj' shift is even 
gre:mcr than thatt'or cnt.ogodcs 1.1-1.3. A tclativel}f detailed l.md 
St~phisdcntcd unntvsis tm:w he tlecessnrv tn nhluln nncstimntccd the henefIts 
\".bleh is C\tcn. of '"the dgfn o.rdor 01' ftl~tgnit.udc .• 

J.6 fa ].,8 (~fJ·fa.rm l'f1:w:mrcit 

Evntunli(lu of rc,seut<:h into nff~fortnsl!ctors of flg.rl.cldlure is potentiaHy more 
cOHlplex thun .on .. fntrn research hecause (}rUH~cxistc:t.lce ufmarkct Hnkug(~sin twt) 
diJe.clions.Evuluati()n~of t'cs<:mrch in these utans hnve prnlmbly bt'cn .rciuttvcly 
ncgl(~ctcd (hut see Dnvls 199.:n~perlU1ps due to the interests t)r(;~mptoyers oJ 
thf\SC ngricultur.ll ctxHmmists working on fescnrch cvuhmt.ion. l'lnwcverlhc 
rulcvnn(.~e Hf uff .. furm f($(.'"llfCh to fnnn(~rs h~t$ heen recognised In lln.~ rocent shift 
of f($cnrch ftlsnurcos within the Australian w(1nl set~tor." 

In category LH the dU'fit!ully of economic twutuation is v~ry grc.n, r~nr 
prncti.cn.l purposes. [he iU(.Mlsurcmcnt of henefits m~ly lll'cd to he in units other 
than dollars. Possible criteria for meU5lJretlH!utuf hC[lcJil5in HWSt~ t~aS(~B 
include denth~ prcvtml-cd. medk~lI treatment prevented. the number (JI St*icnlHk 
publications. and tilt" number of nthcr rl'$carch pm}t!cls arising. 

2.1 hit/mm:ad adoption 

M.arshall and Brennnn (1 (}9J) cl11phnsisl' the impnrt~\tlcc 01 this category uf R()&li. 
As mentioned ahnvc. inv(~~lrncnt in R[)&Ewhkhis partly 01' \vhotly category Z~ 1 has 
heen high in AusttttHa. Activhi~5 in thiscalcg(~ryin('lude dcnmnslrution H.(!ld 
trials. unu some government extensiun uC'tivities. 'rhe results of these 
activities nrc more rnpid ndoption nnd possibly greater levels of udnpti.rln. In 
nur view. most farmers would ovcntunlty ndupt nvuHnhlc tt!chnologics if they arc 
truly superior. so the main impact in this category is likely to he more n,\pid 
adoptiun. A hypnthctic.nlt~xartlplc is il1uslrnted inP'igufl' 2. The tcc:hnnlugy or 
managenlent sym,cm which is mJuplctl So(mc.!r c(}utd he lrom any ui lilcmhcr 
catcgori(!S of Table 1: a new prmluct. a t~hef~pcr prmlm.'linfl systCrt1~ it higher 
quality product. Clt.:. 



2. Z Better manaRen1ent "/et/siolls 

Category 2.l CfiGOh1Jlusscs research which ,gcncntlcs infot'lmltion for fnputhHtl 
tntHmgttnlcnt dt~c:isi(lnsnr infQrnmtionabnutwhichdccislc.lI1S arc morcltnlritubtc In 
ctiffcront. circumstnnccs. The outctlllle uf better inlhrnmtionis likely to ,include 
u better nHocnlitmuf rnsovrces nnd more profitahle appHcmion ratcsot timing 
of inputs. 

AU$trnlinn u!;ricuhurnl ~c(mnlnJc$l has a ltlldhtntl. of str~ngth 1n a Bavcslml 
npprcmch to t.h(;! vRlue of infnt'nlntton (u .. g. Anderson. DIllon. nnd H~nrdak( .. r, 1977) 
but this strength hus tlntusunllyhccn uppUed in, the area or research 
evaluation. " This lsu.~dcrstaIH .. h\bJe t.O son\e,extent given the r~lati,e c{1lUplc:<hy 
nf the rcquire.unnalysls. 

Figure· 2~ Acoeferationofadoption 
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One thinks of research generating informmion of direct bem-fit to runners, btu 
nff-farm im;titutfnns (tnm~purt compnrdcs, marketing hodies) l'nfl and do ohulin 
simihrr types of henefit from rcseilrch into tht'ir own nptmttimls. \Vherc hcnt'Uts 
arcgcn.eruted in tht~ nlf"'fMm Rector. I.hc extent tu which these are ptm~t'd on to 
ftmncrs will depend un murkc! stru('lurt:~. }3(mcfils passed on to fimners wouJd he 
through shiflsin thclnnll-lcvcl demand (,'urvc. 

2.3 Redw::ed risk 

RD&E in lhisctltl'gnry includes rcsc .. m:h aImed ill prcdic.:ling, \,,'cather c(mtlitions. 
sitnttlatinn modelling to predict yidtfs and ccnnumk n.'sean,:h on optimal 
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tnanngerm:mt inthefucenf pmclucti~)hriskor 'uHu'ku(.dsk. Such Rl)i~1l has two 
$ourecsof hcncfilto ranners~'l highcrUXI)Cctcd v~lhJCor rclUr/1samln Jnwer 
cost of risk. :for . risk nverse JarnlCJs. Buth wonld Rhlft lhesupplycurve ft)( the 
ndevant proUl,tct nnds(; wc'ntld.huvCll mcasl,ttablc Imp;tctQn producnrsurplus. 
However tiny nrUtlysis tletaHedcnough tngivo r~(}uni:ngfuf (!stimat/,!s of thucxtcnt 
nf the supply shift would nlsu he :.ll.lIc ltJprovide dIrectly cstimatc.t; .or the 
chauge iut.:crlnitH.y {~qujv~llcnt. which· is tht~ Hornor interest. 

J.4 P'ticilitatiOiJ of ()tJrer resKmrch 

Category 2.4 refers to I'cscurch .wh.ich is tlot;lppUcd .il~clf but fncilitntt;!s 
furtlitu research whlt.:,h lunds t<1 ben.cflts,.Thc u.npretncl~lbUity of the Oli.ICmneS 
nf s\wh rcsonrt~h mny meUh thut formal ex mHccvu.lualiOIl isuot worthwhile. 

Aluliipb:! implICISf.tj rese(Jrc/t 

As nlnmdy noted .. rcscMch oflenhHs' impacts in more thun one area. 

(n) lmpr(n.~uments in one or morccutep"orics can ht~ partlnIJ}' offset by n tie.dIne 
in nnnthcrcutegory. 

• HIgher (lmdhy (t~uteg(}ry 1A') muy he achieved (It the c:nst ufln\vcr yields 
(L2) or highl~r cnsts (LJ). 

• Increased yields (1.2) or quality (1.4) may hl~ at the Ct)st of higher risk 
(1..5). 

ell) Research ttftCCl hus benefits in more than um:~ t:l1tcgoty. 

it Brl~~~tling of new grain legumes (1.1) ht\s resulted in higher yields fur 
~uhsequcnt when.t cmps (1.2)~ lnwer nitrogen fertilizer requirements of 
\\~heat erops 0.3) and higher protein hwels in wheat (1.4). 

• Field trhds of a new cmp may serve ttl promote adoptiun (2.1) and to fine 
tunc agronomic rnanugcment pructices (2.2). 

(c) The hnpm:ts of rc!{carch are often ntH cnnflneu tn the enterprise \\thh:h \ ... ·m~ 
the suhicct of the n.$l~arch.. improving. the pmfhnhiHty of an . enterprise 
tends to draw resources of lund. labuur. tind (.~npHul awny fWUl aiternuHvc: 
enterprises. This .imposes un opportunity cnst whkh needs tn he rccngnised 
in thecvtlluatiun. There may nlso be pusitive spio"uffs for other 
enterprises. as in the gmin legume example ,given nbnve. 

Clearly. it is n ronslderahlc dmHcnge to c(.'onnnlistr{ to identify aU the impm:!s 
of research. positive ftrld negative. and include Htem in the evaluation. 'rhe 
nmHly of most ;lgricuhural resenrch is thntilsimpacls urc numerous and 
comptex. rr w·t~are are tn do Justice In the task undw'in the clmHdcncc 01 
resenn~herR,we t11tlst dn hcU'~r thun gu.t.~ssingnl supply shln~. and we t~t~rtuinJy 
cannnt ttXpiJct sdcntists to guess at supply shiftR for us. The results of ~lhklng 
them to do r,;o would often he very ummtisfact.nry. 

As It way of l;umtnarising nnd structuring the main ideas frnm the I.urt.~gning 
disclJlishm. Tahle 2 is n t'heck Ust of iS5UC!1 tn consider When t'stimntine tlw 
potentiul ncHm .. fnrm hcnl~nls of' a rt$carch prnJ(~l~L "" 
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I. \Vlmt is· th~ scope of the· tcs(!art,zh1 

.1.1 
1.2 
1.3 

1.4 

\\lhkh regions urc ul':fcclcd? 
\Vhlch farm lYl,e:; or solI lypcsin those regions. nrc urrcch.!U'/ 
Will thurcsca.tch nlToct biological inlct'flmimls with othcrcntt~rprism;'t 
(t~.g:. rntmintlol effects) 
\VilJ the research result in rcnliocntioo (If farm rcs()urccl)'lvVhidl 
cntcfpdsesare affected'l 

2* \\'hkh n(' the impacts from ttlhlc 1 will ()ccur'! 

2.1 Are there negtltivc i:lllptlcts parIinUy offsetting the benefits? 
2.2 Arc there henefits in more than one cnlcgory*J 
1.3 Is mora thnnone enterprise alTcctcdfj . If SU1 for each enterprise 

nJfcctcd. idcmify the relevant impact from Table I, 

3.1~ the product sold directly or used as nn input t.() production of other 
gc)odsll 

4. Are there relevant ntarketcffccts l! 

4~ 1 \Vill. pric;s. of nny of .lhc products be HffeclCd'! If so remember to 
l;onslder 1t1lpacts on cunsumers. 

4.2 If one of Uw affected prouuct is subject to gOVCfntn('rlt involvement in 
mnrkcl.ing, whnt arc the implicntions of t.his for the size and 
uislrihulionof research henefiL-;'? 

Interacting with scientists 

Earlier we listed ~ix ways in which (l formal economic (,valuation of research may 
result in benefits; (a) by culling unbcncficial rcSCUrdl! (h) hy directing 
funds to beneficial rcscnrch: ee) by chnnging. the cmptHlsis or design or lJ 
research project! (d) hy changing the variables which arc mcmmrcd: (c) hy 
fndlituting information flows between hiological and phy~ictlf seicntists, 
economists. ndministnllOfS. uxtel1sion specialists and farmers; and (n by 
providing an appmpriate fnl'us and parauigm for research leaders. rascnn:h 
managers, and scientisu.;. Although managers of the rescan:~h institution Illay be 
primarily intcr(.~sted in (a) and (b). we heHcve lhut the potential for 
benefits from (e), (d). (e). and (t). arc at ICHst as gn~al. 

The isstlcis tiimilar tn one in fnrm manng('IDcnt. Some of the most sucl:t'::;sful 
farmers l~mrloy very simplistic dl~cisi()n rules .in choosing u portfolio nl 
cnterprises. but arc successtul hecause of their expertise in tcchnkal aspects 
of (,~rop or 1ivt'~tnd{ production slU:h thal they enmdstcntly nltnin high yidds. 
Similarlv with research. even if rcscnrdl cvuluutinn did not intluencc the 
portfolh.' of rC~(~Hn:h prnicd!{, it may dramatically increase the value of the 
rescarch which Is ('ondu(~tt~d by chHnging the rcsean:h llesign or the vnriublt>s 
measured. 

Achieving this depends vl~ry mudl nn theft:' being 11 posilivl' and t'OrlSlrHctive 
relationship between ceonomlsl and researchers. One issuc here is <msuring that 
the n$cnrch has ('on! idencc in and respect [or the economist. An substuntial 
eontrihutinn to this t'r;dean he nHldc if the mmlysis is sctm to include the 
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L·ornpll~xit.ics dnd subtletios mttHncd nbnvc. A simpier nnalysis is chet\per and 
qukkcr nml it may even be reasontlbly nccur1ltc ftlf some rt~scHrch. btl! it 
ccrtninly has anttdvursc effect nn the credibility of th~ results in tho. eyes QJ 
scientists. As already i mlictl ted , \ve heHeve this suspicion is welt rounded in 
muny cnscs. 

Another set nf issues rchHcd to confidence includes rnnll.crs()f interpersonal 
rclati()Oships1 hutnun roihJ(~s and sensitivities, tMhcr lhun economics.. 'rVe hope 
that the following observat.ions and suggestions bUSt!d on ott!" experiences. will be 
of value (0 others. TheY arc .f11uinlv concerned \'lith cases where the scientist is 
lc.t.;s than. enthusiastic nhc;ut pnrtJCip(~lin8 in the evahwtinn; tim!, pcrhupst to (1 
dcgrccof compulsi()Jl~ dcft!tlslVcncss, inexperience, or u hud pr('viousc.xpcricncc. 
Defensiveness mny arise hCCHUSC of pcrccivmJ lOBS ol'powcr to the analyst~ and 
uncertaInty us t.Uw'hclher or not the nnatysis will suppoC't thc scientist's 
prcf('rrcd ttlpic. 

\Vhatever th,~ cnusc. the Ryrnptom of the scientist's cotlc<.:rnsis criticism of the 
analysis. \Vherc the criticisms arc or spllcific assumptions, this is a goud thing 
to be encouraged and responded to, \Vhcre the fundamental hasi:; or the analysiS 
is atWcked, some dcft.msivc nrguments arc needed. Some cxump.fcs follow. 

• Scientists wh~) are not llsed to working with economists cnn he f;hockcd Hi the 
level of suhJcctivitywc nre pr(lparcd, hy necessity. to accept in our duta. 
They Mooften very conscious pf [he Ilgar/>(J8J! inlgari>aNf:! mall mnxim. Some 
useful responses to this arc 

(tt) U)cmtlhasisc the constructive mlc of the analysis in generating ideas and 
in highlighting tmd prioritising knowledge gaps, ruther t.hun in providing 
.absolute numerical results; 

(h) stress thm the role of the unnlysis is to support what wiH always be a 
subjective decision about research directions. Without the analy~is lIl1! 
decisiun would fitHt rest on Stlbjcctivc data~ but the data would not be 
subject to the hroctdcr review and criticism which is one of th\! benefits 
of making assumptions explicit; 

(c) use the argument tlmt this information is not to be l~umpHred with perfect 
information hut with no information at nll: und 

(d) stress the importance of tmnsparcncy or assumptions and that no results 
should be tnkcn seriously hy anyone unless key assumptions arc explicit. 

• Scientists may claim thut pnnicu\nf outstandingly succcsstul rcsci,\rch would 
never .lHlve passed a C05t Benefit Analysis conducted prior to the research. 
One should concede that this is possible hut stress that research planning is 
nlmut hest hets. nut certainty. Als() emphasise the importance of individual 
skHIs and motivations in influencing the prnhuhility of SUcC~}SS of the 
research. In some t:ireumsumccs itcoul.d he useful to point 10 successful 
projects forwhkh henefit cost analysis \VOllltl shoW potentially high returns. 

• 11 is almo$1 folk-lore among some scientists that the best nnd. most successful 
r,c\cncc is alwaY!-l undirected, speculative or hasic research. Again one shollid 
concede a phlCC for this type of research lind perhaps even exempt it from 
formal analysis. hut nrguc thal the problem is oncot halHncc. Even tht~ hest 
hasil; research outcomes have had to he rollO\vl~t1 hy appli<.·tl resent'eh to y.icld 
their benefits. Hoving decided on tht' distribution of funus hetween ba~k and 
applied n.'."c.an:h nil important question is: which of the many possihle npplicd 
rt'~l~Hn:h topics nre most likely to yield the !1featmn hcnelits'! It TTlily also 
be rclcvnnt to ask: which ot the many pOllsible bnsic rcst~arch areas arc 
likely to stimulate lhe most valtwhJc npplicti rCRcarch'} 
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OvcruH~ it ismnsliJnpormnt tn .cmplmsis~ ncnnstrucUvoruJc" :nnt 0 (l()UCi.Ug 
rule.. Thisisprlmnr:Uy flchievqdby (m~~t(}~oncc.~lnHt<.~t.. . Tb~ #ct)fuurifsls shuuld 
aimtugct rJghtinsIdc tIle rcscnrch: tnundersumd lh~ scJcm:c, mn.! besocr) t() 

understnndih tu m:ttmUylook nt, the rcscarchlfpnsslbtn,p.tufcrtthlv !jntlln 
prCSOtlOl10f the .. scientist (s)~. . . Evert if 'Jhl}llfOSpcct ,.0 fvfcwtnghinl(J idt.~al 
tl"pedttlenlS~ .is ,hf~.fin,g~ It .l~nn, y~cld.cl)nsidernhlcbc~ufitsf()r.lheuxciptlrt ... 
the ·ct;()rmmtcumllvsls~ '. ~rho sCHmtistt!~mgclcspccmU.ycxcl1:cdnnd'~ . Slve m 
lhcprcst~ncc.of lhe, fi~.ld trinis,or lab(}ml{~rYt,and lnnd\l~lrt.cntly revoId 
UJlr)Xpcclcdgems •. {)f:' i.nformndnn. ,¥uuwUl,uiso.getn b{Htl~r feel fhrtJl~·lfuHHt:f 
or th~ inf~H'mut1(}n .. Ukuly .lnhcgenct:lled" tn uddidnn yourpn~scrt(~C ot the 
tdalwiU protllf1te trust u.od tlJs.p.c:ct <.1'0 tbcpnrl of thci scient.ist. 

Cmmllttt.ticlllion of the CCotuJtllietlppmnch is .cquuUy hllIH)rt~lnt •. \Vhcn numerical 
~mtllyse.s un~comjuclcd~n~snltsshouldbu shuwn. Hl lhe pturicipnting SCiCIH.ists 
first ttlllr(}vid~·tlwm wftbn.nop(1c,utttnitytUtldJust their nssumpUn.ns~ ur "'aisp 
nddidnnal ·eunsidcftlHnns. or t,;.cmstrnlntswhlcb they lHW(~nvc.rhmked.. Howcvur. 
they t1lUSt nudcrstnnd that k"y ussuulptionsw:lH then hcupen locrlUcul re\.~lt~\v 
frOIl.lpCers. nndindttstry • 

. Fur.a fully IlUt'\{,.~(~ssrul cnllnbnnditlo with research hwdcrsnml rcsc~lrehnrs~ thL\tc 
needs to be more dWllgood cm.).pcratinn~ .. juhll u(lw.n~lrshiJl·' of the umrlysIs :15 
needed. ntltb\~r tban ht~jng a defender 01 particulnr. prn.;ucts. lhe research J.t!llciut 
()r rc.~enrchc.r nc~ds to hl~ inlt~rested in flndi.ngunt \\fh~rc t.he hlghest returns to 
rt!st.~~trch . 4lfC.This is an(~ppronch which can-he fnrcign nnd diffi~~un f()rmatlY·. 
Thu mmlysls mny shnw, that their pet ilren is, unlikely to yh.)ldbigh returns, und 
lhtll tosnurc,,",sshmJld hcrc~tl1m:,ated. ,Such Hndln!}s, (~unbc pniUltlblc only whL~rc 
there is ,tt stuke 'in the mmlysis.. \Vlth Joint ownership of lh~ ntmlysisand 
inx!c()}vcrnent .. in direction scit.ing~ dle rt~s,mrcher need nol lose power ,vith the 
introduction of rescHfch evahHHinn (unle.ssp()w;t~r is unrww,)y pC:fccivcd us 
keeping ·un doing runte t,r the snm.c). ' 

In ,t.hesec;()fuJ sccdot1.uT this PUPCf\V,t' listed the different tvp~s uf infottnution 
neede,d1ocnndttct il CBA of research. \Ve need to he. n~niisUc ulm,ut whkh tYI)($ 
nfinfnrmadnn n.re going tn he ob(ninHbl(~ . hom 5dcntisls..Princlpnlbtbelr 
lTllewiUbe t.n~~stlmntt~ ht.l the projected hiol()gk~,~fJ. \I.tchnicnl and/of 
hlfortllltUnml1 mJt(,'oml~S ()fth~ rt~Senrdl~and. 1n n l,~sscr (*;Xtctll (ll) nflY rmgative 
~idc"'cHc.ctnf ;~UCCC5S itt . this research. Sdcntisls ilre g,cm~mny nnt .. tcfhlble 
smlfC(!$ oln{hernt~cc~;!inry infottnHlion. 1.0 rmrliculur .. we bcH(~Vt~thut they 
shnuld not he: t~(lltc.d nn to estimate shihsiniiupply nr dcmund l~UrvC'S. 

Fi,onUy we nhs{~rvt!. tbutl'xl'(rpl wtum de~ding \vithc.xct~pntmul 111dividtJ~j 
sdentists who are ualumHy intcft*steu in et'onomhts.,,"uppurl I rum seniur 
ril1mngement is cri tit'U I. \Vr;.: tlfe tl(~ssimisHc itbutll th(! dumcesnJ a suCt'(,~s$lul 
ongoing mIt· Inrt';C'(mnmists in rescarchevilluHlhm h)nntluvirnnnH.!'nl Wbt'f(f a 
~cninr sc:lcntisl~ or admi.nislmlnr. is antagonistic tn the acdvity. St:hmtists 
tindit hurd l*lUHtghltl find the *:imtl, and mntivmiun to p;lrHdpate \vit.bnlJtill~m 
buYing 10 deaJ with tht~ wrath oi dwir supl'riofs t~u (toing sn.Hnw{tvcr ~ lhlti 
wnuld nnW .M,mm In he h~ss of <1 Ilrnhlem. In that senirlf management inmnsl RD&.t~ 
nrg,anisntions is nnw very .,'fU1SCIUUS uf tht~ m~cd for RD&H. SeninrmUrHlgc:tfiin 
snme of th{·sc. nt.J\\~ ru:~rt'civt~ th~u a ~~ultlJrnl fihift is rt~qu.itt~d in lrmn~1 
rcsc{lrcherR. Re~(~nrcht'v(duilUOl1is p(~J'ceived as (1 menus ut helptngthc 
a.chicvemt~nt 01 this. h~~causc Hquc~ti(ln~ the ~Ult\lS quo and hrings in ttw idea 
nJ fesc~U't.'h us aninvc~tm~n.t. It ,,',ttl fit in \v{!Hwith Ute JOVl pr'ogrum ~tru\.lur(· 
(willI .. h is~\",(·t.~ping Rl)&E nrganlt;atiouli) \vith its hwus un prugrum mltcnrnt~S and the 
{lrgunistttiun's mis~iun statmtlcnt. 
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Cun<dud'ng ('Oufments: 

J)cspil~~·gtowftlginterCS1.th~t~ ;is ~dU. UtUr; cffcojJ~c.tlSct)r .r~scnrol1 
cvnhmtlon in Aust,ritUn ~smnJ'lt tlgrlcultu.t1l1 RD.&Eorsunlsnti()J)st nhhtlugh 
increasingly .thcn~is. ml~~nvht)nt'l~m in :which .It·<.muldnuurish. 1wnbroad nreus 
nf Impfovmm.mt '\vhichc:ouldbclp !incre,nse lts d~reCl.tvltUS~~ nr¢~ 

• Adet11i'Jetl dccisinn support system :pnlviding pmati<mlodviccnn f(!sut\tch 
(.wutunti()nmetb()d~ tlnd pn:)hlcms likely (nbeenco'Utlt.crcd:. Thispnpe:r is 
im~ndcd 10 11mv{deS()Olcgrnundwurk fen sm:~h n ;system. 

'. Processes ~{) ·ensure tliei'l1vnlvCfllctHuf tc:.$ulu~chers .no\l rcsettt<:hlenclers In the 
mmlvscs. Sucb tJlv{}lV(;~mClllc~tn huve subst.aflHulh~ttcfllS f{)( both economist 
~.ld "rttsentchcr. . 
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