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Introduction 
PubUc ~ttld ptivnte seotorfundsfor resenrch nnd deVI:IQpmerH netlvltlcs tU"e SQ+U'c~tesource$~ 
Mt\rtnS~)'$ of InsdtutiPfls thut dtsbursepubUcre~eutohfund~fuhd of the tC$Q.t\roh bodies 
thnt us<: those funds, nte inorensinglY$een tIS b~lnii ·UQCQUrnnhle for the eft1cieneyof USe 

or their resourceS. AStl result~phmntngundpriodty setthl$hnve bec:oJne impQrtf\htt\tnU 
levels of decision rnuking.tomuke$.ure tiltH limited resenrQh reSOUfCeSUfe 4ltooAtedto 
uetivities thnt f~te exp~cted to gcrtcrntethe highest n~t 4pnyoft't, thufJ,nsystemnti¢ 
treutmetU or expe~Ht!d Qosts and benefits through un eX ante ~w"luntlon of rc.sctlteh 
proposuls is becoming un Integral putt or the pl"rmin~pr,)ce$.$, 

In nppl)ling bcnertt~ostmethod~ to ex mite evnhnuton orresenrch~ n number of tssu~s 
concerning cost nod benefit m.CAStirement must be fuced. tn this pnl'or, issues in three 
nteus n.re considered. The first nren lsthe scope. ofr¢senrch benefits. aX.t~rhAl benefits 
from the resont'oh process itself nnd externnl costs nnd benefits from the npplicntion ot 
resenrch muy be important in the totnl benent ... cOst' nssesstn~l1t. The second ~\.f¢n 1s the 
estimntion oFbenefits to producers. The third is unccl'tninties conoerning the renUstldon of 
benefits more genernlly, with some obscrvmions on policy l'cSenrch, 

The need for e~'C ante evaluation 
The btlSic economic ttulonnle for resenrah evnluntion is to improve effiOiency in the 
nno~ntion of research resources, through improvement in the stnndnrd und effectiveness 
of decisi~)n mnking1 Economic theory suSgests thnt to rtln:dmlse the socltll vnluc of 
output} resources should be nllocntcd where their benefit is grO(Hcst (It the mnrgln of 
expenditure. At the snme time, it would be use·ful for research mnnngers to obtain 
reedbuck on what hns be~n t\QoompHshed. to help them direct the oom'56 of future workl 
Research evaluntion methods nre nvnilnble which ann serve both these purposes in n 
systemtttio munner. 

At the aggregnte level. the usc of resenrch evnluntlon u:lso provides L\ basi~ for optimising 
levels of investment in resenroh! rhe question Qf how much to inveRt 1n reRenrch is 
important, be~muse' \moerinvQstmcmt in rosr,mrch will result in forgoing pOtentiAl output 
nnd the tlssoo.imed welfnregulns lothe society, while overinvestment will result in 
suarificedompUl. und ussocinted welft\re lo~ses due to the misuse of resources, Some 
wiiitcts; for exumple r~venson 0981'1 htlve Argued Uua n mnjor vtdue of economio 
¢vuluntlon of past teSetlfohin ugriQuhure hU$ been to demonstrAte the cxceptionHUy high 
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returns to $~v'·ltnl uiri(julmrl\lre8cmr~h progtnrnstUld lhe $UbSUlhdnll.H1derllw<:stmQnt in 
ttgrleultutul re;:b,nfch •. bOfh nt nnUofinlnud lntettlntionnllev.(~l. 

PtoJco.t ~v4\uutionproced\lrus cunbe, cltl~sified·l\s e~~.tWtetQngoing(md~xp()$I; d¢p<m(Ung 
·on the point;n th~ ptojectQyct~ tn whiQhthcy ntep¢trQtmed.n~t1y te$¢~oh evultuni(m 
wprkGOtloenttntedOn o:ep()st ""mlysls, wid), th~ ulmar mtmsurln~ nnddernonstmtlngthe 
benefitspf pnstNse{\tch. Ntort1 recently,. however, the fOQushus shifted fromevnlu(ttios 
p~\stresQnrch H)' nsses5ingpilospeoUve·vnyofl~s' from, nnd t)tlorlUes ill, future r¢s~nrch. 

Arguf1bl~ the grente,stpotentlnlcont.ribuUot\ ot' u.IalUtl res~llrch (wnhuuiotllsin th¢J\t~nof 
phmning und prioritys~tlif\St If. flfovides n bUSIS farttmkinlI n more el't1clent USe or the 
re,SQurces ulltlQutcdlO r~senrcht Rusonrch t1lmulgers ann St~lcot tllOS(~ nctlvld.esthmoffc.r 
the gre.tlte~t expected net ipuYQfft f which cun be det~lned so us tel ensure dun us fur us 
p()sslble limited time nnd regunrch reSllutcCH nrc llscd itt the most productivQ wny, 1~he 
estublishmunt ofe;\: ante evnlunticm systelrls nlso tlfOvidus th~ frnmework. una pllrt ot~ the 
antu base. fot eft:e~tlve monitori.ng of prc)Juot prc)gt'Css. 

The degree (>t~ methodologi~nl so()lustictltinll rntlSCli froUl simple sorting und scodnS 
models to comfltex mnthemnttcal pragrnmming mmlebi CNortoncmdOnvis 1081). but in 
nnycuse deoislons must be mmh! os to what ellsts uno bt,meflts. win be counted, Funds for 
resenrch in the AU8trnlhm tlgricuhurnl unt! reS(lUfCQ sectors \;lome. from nmlxof l)rivlUe 
sf)utces,seneml tnX(Uiml revcmuo nnd industry levius. UlthlUltcl>, the source of funds used 
in any project should bn hlflut$l1ccd by thcdi.st.ribution orbcnufits expeclvd 1f th~r~SenfQh 
is successfuL Both the source of t'unds nnd the distribution ot~ benefits will diouue the 
scope or the buneflt .... cost frnmework to b~ umpl(Jyed.lrlh~ funds nre lleing ulloomed frl)lll 
pubUc sources, then n sQuinl benefit: .. cost framework is more npproprinte. If the sourcets 
tl privnte f\mding ogeney (stich ns nn Industry elf un entropreneur). unJy t.he privute C()sts 

nnd benefits of the resenrch ure Hkuly to be considored. 

ror ~xmnple. in un uvuhmtionthm') n prlvnte pcrsp(!ctiV~t it would be unlikely tftnt non .. 
mnrket benefits tmdoonsumer gnins. (If other sooial Q()sts unci benet'its t)uch us those 
urising from envlrontmmtnl impncts, would be includud.'"t'his is becunse the purpose in 
stich all evnhmtion would be lirnlted to 0rHimising the use oi~ thtl resources of n produrJcr. 
If the ben~fit or n new technology would I.lcoru() (}ntirely to consumers. then there might 
bu n strmlG nrgum"tu f()r publicly funding thu, re.scnrah Oft ttl 
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If~,tl(;¢.urnh~'~sUtmm~st\rC)tQb~mud(.! ar'theliket¥vn\ue()~r<:set\tQh. the ld¢nUfIQ,uiotl'nnd, 
tnen$ureol.;:rUD.t'th~ ,siderefrcctsOr \¢chnitml chnn~e-tllt\Y 'b~"ec.~ss'lt}k. ~thc:n;.mtW be 
~nh¢rp(,sIdveornegmivuindfteCtcrrePt$t Of both.ln D<:nertll itls dlfOoultfooombinetbe 
direct nnd lncntecf efrt:otsofle(lhni~ul ~httngett1to" ,s'i"~le"vnluedpnrnmeter~ tlHnts no 
,teusOfh however. to isn~~r~fhc: il1tUt(;ct. etfecfs.1lheir .ifl.oh"$f<;)ftu()t()nl~ imptQvesthe 
ttlensutotl1ents of Clt~st.S uhdbcllCfits. butprovldesu busts for determIning nrl}' 
cQmpletn,eru'u1111oUcies ,hut ute need(!d. 

Spillovers whi~hr(!quir~ turthet' nttention fnn mnlnl~ into two cmtogodes: erroctson the 
resenrch Jlfocessit.selt: OntcttnedhH~ ei'(ectti), und CfwironmcrlmJ effects of techno log len 1 
clmngc. 

SrlUlllvur ct~re~ts mny oClJur within th\) ref\cnrch environment, ns t\ result or th~UQUH\l 
pr{1~et!s or tC:lenrch.Thoso spHl(,wot~f·fects ure; known t\S tintermodintc'ptoducts (Ho,1on 
19m); lilctsc!, uncI M wnngi 199Z).For eXAmple. rcsenrch progrmnsinvnrinbly hove u 
trnining or uducmionnl cotnponetu ... "". resenrchers nC"luire flew skins nndknowledgc. 1~his 
itlCl"eUSe tn human Ctlf,)iUlI tuny hnve considcrnble vulue to societ.y (ftor insttmC(h in future 
resenrch).Such benefits mny need to be tnken into nccmlntin nssQssing tho productivity 
of the reseur~1h eff"rt. Ilofticulnrly if they diifergnmtly b¢twc:en nvcnues ot~ rcs<)nrch. 

A ptincipnJ lmcrrnedinteerre.c.:t (lrres~nr(!h is thnt f)fl the instituUonnl sutup or the Ind.u.stfY 
concerned -the effect: or new resenrch technology (suoh us measurement t~chniqucs) on 
t.he industry's cnpnoft¥to devl:nt und disseminnt(~ flew product:mrl t~ahnoJosy (Harlem 
1990). At present there is n Inrge degree of uncertuinty nbout: the sonlo nnd vnluQ elf these 
cttfccts. "l~hisia bechusc, so ffit'. most of the work tn rcsenrch cvoluntiort hns been 
com:ern~d primnrily wHh issues of nll()cmiv~ officiency (isft~cl l087), with Unle 
considtlrntion of in5ti.mU()nnl efficienc,y. 'though the links bctv,\)cn slIch int.orrn~diutr. 

hllpOCJ";I. und uhimnt~~conomio benefhsmny be uncleAr, ignoring them is likely to r~tlult. 
tn utlr~er(!stlmuUng the vulucoVr~Nentchf 

tvlensures, of the intcrmedhne impuot. c>f nBdQulturnlr~scnrch nuw include: ohongos ovor 
lime tnUle number nnd COtnIlosHiQn of ~clelulsts working in nnUQn.nl nnd IfH~wnntiOtml 
ngrl(!uHurnlres~mtch l,rour,m,s; the, prOpottit)l1 {)t' ngricultnr{\lrevenno spent in resuurch; 



privut~ s¢¢tor'uKp~ndUut~o'1:u~dc\llmrnltes,cfiroh~~~ndext~n.l of :lnt~rdiSQlpnnttry 
hWQtv¢m~ln •. Howovor,lh¢ dist.ltlctlott: :b¢.twcenhlsdtuUonnllmpaetsnnd J?roducdon 
lfnpuCt$shouldbe s¢c.n. m:n:ns ndtfCcreno¢ In:ldndt 'buf mnt dIstlnction,bt:twe~ndlr¢'~t And 
indlt'emeft~QCf6:, InSlHutfOtU1lf:ftpnclty should'~ l\$$en~db~ ihcivn\u~,otQUlP"(.,whi(!h 1n 
fUfn$hould·b¢·ll$Se~$cd(lfith~ ouscat'tUl'Applied .te~~utchinstlnUJ(n\lh'l terms at efi¢¢ts 
onprodu¢\ion. Nor¢~ (19S8)coneludedthnt 'the ,instimtlotH\l lrl1pU¢f cnnnot.bo,dls$QclMed, 
fromprOOUQt1011 ifllP"¢'~As Jh¢¥ hn¢tUnk. l10th typ~s QPln',pnctnccdto be.· Ass~$scd (\$ 

pnrt of th(> s(nm~studlesi j 

One wny to stArt 10 hlcolfpornte this¢ffeCl t~f research iruo theevnfuotion frtlnlCWOfK: 
would be (or r~se(1roh ngeneies to nJ lcoslconsfdef' lhQ lon~nnd shQrt Iterm 'insthudonnl 
benefits dun ure nkel~ to t1rilic through the lrnplen1entnHon 01: new tcscnrch teOhhPloglu$ 
or procedures, In some onses. tlS for exnmpleill devek)pin~cout'ltdcs, the .pat¢ntinl 
benefIts rrom suoh hlt.ermedtme J,rodmrts mnybe sistdn,::mt. While \utQ¢rtAlntl~s About 
th4Se benefitsmoy not uUow them to be (!nlculnted in doUarterms,it would btl useful to 
nst the e>;p~ctcd ctumges in ()petntionnl setup, to put those benefits int()p~rspeptfyc. 

Thu~~ when evnhmting rosenroh. ngencies must be nwore thtu there is II nt.}~d to 
sysfemntictllly lncorpornte it.s hlslit\1tlohnl impnct. Othelwise. it is likely thntthe benefits 
obminnble from Ulwproject will be underesthmued. 

~'!"VlrOrUllontQI consequol1ces 
Snvironmentnlside eifecls ot~ the ul'plicntion of resc"fah results (not flccesst\rllyndvcrse) 
mny occur in the (0111101' dtt/tet in,pncts which nrt~ectthe wellilbeingofhllmnns, such ns 
some f()rrt1S or l,()lIution, t)r us Indlreot lmpncts suoh ns ch'mg~ h1 th~ l~isurc vnluo of 
pnrticuhtr locutions ()rre~OUrceSf Uhherwny, these m'e 'nonilmRrkl.1tterfe~1tsl nnd th~ynmy 
be signtflcntn. 

th~ odopthJil or modern ngriculturnl tcchnologl.eshns of'lcn rosultedin exterrml benefits 
or costs. Por .instAnce. use of modern clenrlng methods to p"tJduce fUm)Jmld (i'om woodlnnd 
has contributed tosoUel'oslQf1 nttdS;llhlltYI)I'oblems.SomeusosorrertUisers orpusticldes 
may lend,to 5ntftl¢~ nnd grcnmd wntcr conUUnltllUfQIl b~ toxip ghctl1icnh .. with signfncnnt 
90StSf' On the otherhnftd. the, ndoptionor mln'rmnntlllngct~~hn.o)()gy nndh~rbJqtdesby 
AUntrnlhm fnrfllets hnSpI'Qbnbtyhnd envitQnrnenml b¢.tlc,lrs •. Althoughthc ndopHt'lflOf 
th".s~ m~thod$hns probnblyb~e.n lurgely driven by ()l)ernting~loSt. snvlngs\ it [s Ukclyto 
hnvcslStlltlqundy tedtl~c t ~h¢ NOU et()sloth ·IUHrichf Joss nndc.¢tlscqnontlyulsp tht) 
[,',.:', "':.',', ",I. .~:'".',,:!i<·\ , ','",L '(.'.,,,,,'~.".',~ S~ ", :',",:( ; ; 

~ 



dQWnS\t~Aft1QP$(~rf(nn¢tQPpiftS~,I'tt nnQther J\r~Ut .r¢$Qnrcb ,thntresuh$ht {in :lncr¢Us(}hl 
nShS1Q¢ksmny.ht\V.e;¢oo$ldetablc vulu.cta "n~lQr$1 

It: hltnlport4futo tncl'ud~,~xternuIHiQ$h\lqJ "qfUe.n$$(;SSrnerH at;res~mJ'¢h f()f1twar~qSomh 
~ttSh toomit,eKH~rtU\te()Nt$ nfid'bcfiet1t8trQmA~S~$$tmmts()r'h~ wQi'thQtre.sQtU-oh 
prQj~c~seouJdJ\rr¢~tth~"Qo"tt'~Y (it the es'hnut~$orthe,it n(:t vAhle,'P~rhnp$te$ulthlsJnt\ 
r;mkltlS, ot eomt)Qnng'proJ~¢ts whtQhdo~$ not'reneot:lh~lr' 'tehtti.Y()pot¢nth(t'n¢t :~()Ol;ll 
benefitsmnlcould le.ad 10, :Inefficient r~~nurp<l use. :S~cond'. whete¢&tcrnnUt(c$ l\r.Q 

poshiveund. substmninJ {t\smny"l~ob~th~; onsc rorsonl~of :th(rlt1term~Qlm~ ~fre¢ts 
referred t()nbove)tth~e~s¢ (orpubUcrundihll arr¢s~mr~hrrUlybc: ~tf()t\g'. whe,f~prlV"te; 
ng~ficl~s Imve U.uleh\cemlv~ ft)rfundirlS H'I 

jlrher~ nre only u·few smdi~s thtn )lncoJ1jor~t~ th~; envirotln1entul CQ.n5~quem:es(jr·Agdc\.llmml 
decisions .into cnlculntlons oflhe $00101 bcn~nt$ fromngd¢ldtlltt\t r~sei\t¢h(CflrlSQtl :1989; 
enpnlbo nndAntle 1(89). Just t.mrl: Antle C19901develop9d u eOflcepmulfrnmcwork In 
which (nrn1ers· prodYQtic)t), deoislons nr~ reprcs"mtedtls generntlngnJohn dlsttlbutfot\of 
outpul'. h1llm.nndenvironmentr\1 (~rfeots.ln. fnOstsllchswdlesthe lessdlr~Qt:~nvlronmet\tul 
en"ectSt whether adverse a.r positlve,hA,ve be~tl nssum.~d to bemlnor or have effeoUvely 
been iStlc>«:dt 

In pdncipletthere is no .renS()fl why theussessment Oft'CSeMohproJects cnnno~ Include the 
cmnlysts or envirormumtnlimpncts CRost; nnd Artnndt\Jnyus~kelinn\ 199~), An nppronoh 
p()temhtUy rclevnnt tathe ~vnluution·ofrescnrch irnpncts is outlined by Oixon, Cnrpenter, 
r~nllont Shcrnnln nod Mnnopimoke (988), IlsSQntlully tJmt nppron~h involves un ntt.empt 
to vnluoenvirclUmontn{ nspeets ot' project impuQtsorl the snm~ basis ns is used lor other 
goods. in It, ben¢nl~OSt. ftnmeWof'R. Cnt1nlbu nnd AnU~ (1989) tU~8U~ dun the ecotlomle 
we.lfnr¢ methodstfuu httvo b<een developed tor vnluingfloTl"mnrkct goods (such ns 
cQnungent vnluntkm tlnd trovel cost n1ethods) cot) t~ndny be udnptcd to the vulmHioll ot 
environrnentnl ~:nernnIities whioh mise from theimplementntft," or resQufch results\ 

Any economic nS6eSSm~llt (~t' envirOfHl1Cnml ll11pncts of tcs~urch npl~lJcuUOrlS must b~ 
bnst:d onnn undCfRtnnding or physio«! nnd biologicu) effects. '"thIs Qonneotlrm. 
~nvlronn1entnl hnpuo~ n,sge.ssm"ntpfoc~dure.$ muy bcuserul, since they nre designed to 
idendfyuf1d ptedictthe lmpnOtOCmlnodotl on theblo~gcosruphlcnl envIronment ond on 
htUmHlh~nlth nnd w~nli>beltlg (secW()trler cmdPresUn 1973. M.unn 19·19). 
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A,:ndl~rtvlronmenmllmp"Qttl~SQ~Sm~fnrequJt~$.u d¢l~rmln"d(m:~fthQ Inhhfhr~t~er¢n~e 
snneofthc· envlronmen It,,"e$dmun~Qr ·tho 'rut um' SlUl41ftho ptQPosednetlonts h()tfttU(C)rt, 

nod All estlmut~·QrthC"rmnr~·$mte·lf' it ls!Por~v.er}' :J)rQl)O~~d "()ttonnnpr1VltQlml~nU\l. 
A$~r;$$rmmt.shou Id ;in¢l\~dc.l 
- pr~dl¢tlonorthe! 'fintu'f~nnd filAgnHud¢; ottnVh\1nfilCnml\lfCec>ts ·(boUlposltlve. nn.d 

nesuUvt)l; 
~. n U~UnggetmpnCt indicAtors (whe.rcb~errectsct)uldbcmotlnptQd)f 
• th~Jd¢ilttt10"tlonor hurrmn c()nc~rn~·:reB'ltdlnsen\'lronmetlmlcfin.nses.; 
• It stntcnnnn ns to wheth¢r the· e.KternnHth:s could be: Incorpo.rntedlnto nm(U'Ket 

ftnmeworknndlhcirvtll u~s~Hot ted. 

Th(;. :l~vel of demH fl~t;,1eSsnry 'ir\Ufi eiwlronmerunL Impum ruml¥sts: will depend 'Ulthe 
seflsltlvil>~ol'the nrrecfcd~nvir(mmenh Jhesonte. Qr' theprQPoscdteohno.1ogy nnd the 
t~pe.s oteCfectit could h;lVC, Also fmporUmt will be the soohll v(llmh mbo(h nruulQrl{\l n.t1d 
loonl suule.of .prescrvtns undpossibl~~mhl\neitlg therell)v",lt enyjromnentnl.qyuUtyt the 
reSQYf.Qc.s, nnd s4iemiffc exportlse or lhe country nndth~tirne.uvnnubteforn$sessment 
tMtnm 197P).Clenrly. the cost Orhl1pncl usseSSmetlh rclmlve to llkely envlrQomentnl 
vuJues,wlU nlso b~ n PJjimn~(!Qnsic.l~rntion. 

There nre techniques rorthe esumntton t~r non~tl1ntkf:.t v(\lues.Howuvet. it should be 
noted thnt there nre scdm.ls doubts ns to their us¢rutn~MS in ronny onses. Porexllmplu. see 
th~ discussion in AIlARfl n OOl)of the BmttnUOt\50f oontlngent; vnluntiotl methods, 

,i'rh~ rull nssessm~ntofenvironmentfll quolity j~s\lca requires uOlllpl~x nnnlyscs ot',physfonl, 
biologioAI, sooitll and ¢Qotlomtaproc.C$~lSe$. Such n breudlh or nrmlysls Is Hkely to be 
beyond tht) scop~ ot~ most rcsenrch rlssossment nCtlyitl~s~ Nevct'th¢less som\}t.lsses~mi)tn 
oCenvironmentnl impuctls necessary when eVl\hmtin~ rescnrch nnd dov~lopnl~nttCsp¢Oil\lly 
where theenviJ'onmeuml itl1pn<notth~ nppliotHiotlof thQrescnrch lslikelYlob~ sisnil1cnnt, 
In. the nbsenceot~thedum required ror n· thorough ntmlysis, Itnltty still be J~osslljJe to 
Identify ,he numreollthe socirllcosts tInd b¢n~fits,fo~ethor whhthe gnlners nnd.lost!f's. 

lJltiftUH'Cly •. nlongt.ertn. oomnllm,ont to the rclcvnnt nreus oft orost1~dlsu.lpUnnry rcscorch 
will b~rf!,'lulr¢d If (tfoll picture ot' t.hesJ)clnl·~¢)sts nndben~ms ot~ uny llroposed fcsouroo 
lCQhnology is to b~sntfl~d. McnnwhUc. SOI11<1 nnRcssmentshould bemnae Q.r lh~ 
erwironmurnnlcotl5eque.ncQsof the proposed tcchnolog.i(,s, bused on the Utnited nvnUnble 
infonnntiofi unuftlcthods, ~rheprediodo.ll orn~smiveenvf.r'ltlmentnl };id~erfems doestlot; 
n~Qe$surny m~nn thmthe f1ewteehr1Qlogyshould: tl~U b~ used. 1\he,n~t i)tmel'Hs may be 
~~~""~", :. ',.;",; ',',,;~ .' "",,'1 ,~'-,',~'''' ,"." : .. ,' ',L,'~',,':r,:~ .". '.rihl·~,~~~f':'.,':~,) . }~ 
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~\lrtl¢l¢ntlYhlrsot()"I'tovldc ~Onlpe~$"d(m 'to.thQ.$(:who nre. hnm1eQMld$UUlcuv¢'~;t\et 
.$urpl.uslothesocl¢ly .• (WhelhettQdO Itllhenbecotllc$ .u~W~s\IO" Qtllgn~Y,1 

The dev~lDptrlentAfld;us~ Or'ecQnomio sm'plUSftl'¢nsur~shM :boe.tlJ:Ssclltlnl tCHtmcbof 
the' WQtkOllboth eXtlHtll,;md: C.~P(Mt'MS~tl.J'ch ~vnllmttoul Au¢mptstt)~sdn"~to lho:t¢.turns. 
to u~tlQuhurnl tese'l~.hon'thebnslsoPson\~\yp~of ,ecoflot1110'$utlllus frnmeworkd'He. At 
t~,\st! frOfillh~semh\nl wotkarOdUoh¢s· '1 g5S'~Notton fmdO'uvis( 1 08>1) 'l'fovidcA 
'review' o,t~thei wid~rnnge; .t)t'tec.hnttlmlSU$edtoobUdtlbQthf!.'(cmlltnndc;'~f1(),~\lC$litnflles 
orres~n.rchI1nyofrs~ How~ver~ uUupt)fonch\)s urI) bns~dollS"ttn~~·)(l'Ueh or fmpUcUiden 
ott consumer lmdproduo~J'benllf1ts,t,~usid~s t.hecttlcnhnimt ·~lt! sucll*e"t~nomiQsutt'lust 
from shnlll", SUflpl~/demund tuo(lcls. direct;csthmnlon ftml\ IjrOsrmmnlngmtld~.ls, nfld 
"rom I)rodu~ti.on rU.nctitmestimnt.cs htW~ beeJ1·llse,f. 

~rh~Qonc~rtt here is 'witht~cl.lnlques involvlng th~ usu of usUf.1nucd d~Jt\nnd flud supply 
curV~8" IOf)t'Qvid~mensures ot"olmnGes (resuhin& ft'Qrn n rC8cm'oh nlltltfcmlott) In consum~r 
Sttftllu8 nnd tn s(~mt};equivulent pr"duccr"sidu rlltHlRure. SpecU~lcntlYt the .problems 
c()nsidcred here r~hlteto thu SUf?lllysidu ot such methods. ~rlUl use of~chnnaCs lU.thunren 
"bove tl~Ul,ply (!\lrvt~ nsn menSllrQ ofproduccrbl.men\$, ttl llulstctrQUfl1SUHlCOSj involves 
5011'\U, f)edt~. ltl the cQnv~mtonnl tl1odolofn eOlnp~dtlvcindustry*it is nSRUlllcdUun nll 
firms '~l'ernte Of minlrnum .(wernseCtlst ltllhC I(lng rUth nod thm: this Ininhnum tsthe smm:. 
C()( nlJ.Thu mcc:hnnisn.l for chnnsc in Industry slz~ 1s enu\~ llnd exit (){' J.dentlcul ('Inus, 
'rhcrc nrc: only nonmd profits cnrned, rrh~ l()ng nm sUt)l)l~curvQ is horlzontn). nnd 
ud"pUorl of uny cost .r.educlng tcchlml~)gy wut result in n downwnrd shift in that c.urvo. ,,) 
the bUIlCfil only ot consmuers. 

In sfJtnein.du8tli.es this rl1mJeJ hI) not strictly vnlid ber.YUusu thet~O is smne inolustloity (If 

supply in H1e long runt Nt)weverl MiHhrm (lOGS) pointsoutlhm oven in thtUiij cnsea nbovclI 
rtt'ltmnl .prc)flt nU\y l1(}l exist. The uJlwurd slQPuot' the sUPI)ly ~Yrve rCpt~5ents n rise In 
hlUUGtry (.\Verug\~ot)sts due, to Incruo1dng s~ntofty tlt~Stltne ct.lt11bimnkm or fnctol'S ofl 

producUont f{unlsUlthuse fnctorslncrense:profHs. dl) not, 01\1), by nnnlysing the f~nctor 
mntkOfs. th{1refbr~t is it ,genernllv possible \(1 n8seSIlthe f~uH tmpl1cnUl)tlS .ot' n 11mrket 
chnnS~l Ing<:nernJ. no vnHd, U1¢usm'cs of fuctorrcnts cun be d~rived from Ill'Othl0t sUJ)ljly 
Qurvc$ •. Mi~Jum metufans two cx;c~ptionN to thts ~encrnnsnt't~ttJPlr$tt Hf tho upwnrd slopo 
ftl u lons run fndustr~ S\mIjl~ ourve 1~ (mused b)' thcflxHy ()f nsinule fncmr', such ns lnod 
In~ nurhndturt1. n meoningl'ul mcnsure ofproduQ¢rgnJns WHIt is. 1lnin~ to Inm!c)wners) cnn 
(',:',';.'; ':,,·if.~,::,.i :·,'''",'i:'·',:,',f,.h\,'91i.:',,'''' "',,:::.J,,":;',' .. :,' .. 'J :"0 ~':"l_ ~,",J,,,,,'\',',J', ":,'t .. ~;'.,'· :' ... ,,, .. t:'L: .. \,'.: .. I,~)\.,.L,. ,·.':~'''t .,~·.l'r,.·(8.r~. 



lie' d~rlv~dl J'lllmlhcprQductRm'ply~uty(!t'rh~SO~Of1d QUNt;hl 'uun wher.e nKlu)rtrun 
hl~IAKdpHyt)fprodmn ,sU(lJ)ly· hidu~ to cnnlt{lltlxhYI,ln whtch Qnselh~t\re", nbo\,(> lhe 
SUl)l)ly~mrv~isu:,.m~nsur~ urqynSl-Nnt,toth",uoplml concijfnctl,ln bo\hcnse~·ltls, vnUd to 
ttlketh~nf¢" btuw~.cn, tht\~upplyo\trve;und:theprlc~ linc ~\S(\, rmH\$Ure Dr fmuot tenh 
becnuse the s\lpply curve is ,t\r~prosenuulon oYindustry'rnnrghmi costs. \'xoludlflSt'Aclor 
Nrtt. 

trhe Ut,m~r'\l nst)Qt~ urens nbQve lh~ suPt)l~ tmrveir~,gnrd~(l UN qunal"r~Ju~1 h'.$tYdlesot 
Al!ri~ulluralres¢nrchb¢'lQrnshns be~n.bnN~d'm lh~j (}J'CNumr,UOtl HUH th~m~nsUreQ~Ulb¢ 
mken us nn lndlcnUon ·ofl'etuto hmd (see; ,for uxmlmlth the dJs(mssionof undedving 
nssumptions in Bdwnrds nnd r:reebnirn lG81l 1084)1 Howevof1thu tm,msm'4 liSfrlcU~ 
voUe} ()llly 'in th~ RicnrdhmcnslJ of lund with n S.h1~1~ nt,rlculmrnlustt.MQstlundhns 
n1termulve uses. 'rh~ sum>ly price r(~r nglven q\lnnttt~ of one fnrm CQtlHl10dHy win, 
theNt~Ol'et Hll:lmle theoppOttunity COS1, ()C eXQ.ludlng thelnnd tram Hst1\)xt, b~sJ use. As 
.Rose (1980)pl'intsoul. whflt) this does not necessnrll~ Invnltdntu the use ()f shIrts in 
supply eurves to esr:imnluclmng~~s in relH,fJ dc'!!SCOnll)llcntS) the tllensuremolu Vf(lblem, 

In nddilitm, thure is liulo (!el'miut~m nvnilnblQ t1ll,mSm'emcnts ()rtlgrhmhurnl sum'}:; 
elnsti.citjOth nnd little consistenoyin tl\(!ir tr~nuneln t)f tllU menning ImrlUted (0 duunl In 
many studies whero, 8Upt)1.~ elnstlcily i6 used tfJ mUL\SUl'~ sUI;phIS, the uudedyinu nSSUtl1pUOn 

th:u the usc ",r supply elnstlclty in walfnrc· mcnsurument deponds ()ll fixhy of ngricuHurnl 
hmd is (mrQfuUy absOlved (s~el rQ.r CXUt11111e. ndwnrds und Preebnlrn1981 und 1984~ 
Frcebuirth Dnvis nntltidwnrds 1082; nnt! Jc)hnst()u. !l\llpul~, t:tost~r crud CHlmQur t 99~)* h1 
other cm~esl littlc uuentlon 1.8 pttid to tho ussumptiol1s constmlnJns vnlid nppllQntinn or the 
mt,dut Alston (lOU 1. p. 24), fOl' uxnm[lhh rl:~rs to un nnnlysts by HiU'b~rgct· (HH) 1) to 
mnKo'l fnirly nnivo gencml interprctnUt)n thtlf; 'the 5tunutll'd SUl'1l1US mCllsurus may be used 
ns mensures of wclfufe chnngu' t l.'lu uppenrs to meon. by 'tim stnndnrd surplus mensuros' f 
thut the "ren betweun price und n supply curve CHn be mken ns mcnsuring t}unstltr~nt tC) 

some ruetor. no mt\tt~r wlmt the Jndustry or circmnsrances. P'reebnlrn et nil (082) ond 
J\ls\ou und Semble (1983) use us nn Qxnmple t)f' n bllse ugriculturnl industry. in their 
models ()r mulU·sectof' s~stem8. tilt) tJSrmrk industry. 'rhere sct:tl1S to be nn hnpHoH 
ossumption thm. be.ctltJsQ thu pork Industry Is tQunrded us un ngrioultlwnl industry, the 
welfnru m~nS\lrem!)nt t~chnlquos gcnurnlly nppUed tn ngriQuhure mUla be vuJid. However. 
us ~emJeux, nnd \Vuhlgumult C 1980) polin QUl.thQfO is m) ~Iltimnft~ hmd or orhClt rusouroe 
Qonstrnhu on the porklndustrYt It fsJustnuolhercornputhive industry with It presumnbly 
near infinite long run autmly elngtieltYI 

:,11 .. , 'J 
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L~fl11C\fX, nndWoh1senmu 0.089) l)rQvldc"cnr~rtHly ren50n~g nt)pU~lUi()110r'r~s~ntoh 
¢yt\hmtl,mteohnlqucsto n porklnuustry de,yelopm~rul ~~h~y U5~ surplusttH~usures derived 
.fI'OtlleOOnometrio esttnn\le~ ot' shartundtl1¢dhun termRU1)t,JyulngUoitl~sf.1'hQY nrsu~tht\t 
I." the t~)ns: run thQr~ IsunUkelylo ·bo·signUlcmn tnelusHcltY(lfsyt)l>ly In~my of' lhepork 
pfodu~U(mt proc:esslnSt\tlddIGtrlb\ltions~¢tots.l'b~re ntc thet~ror~fthey lnfef.slunlflotHu, 
b~nc'!Hs to producer$ front re$C(~trch ol.11y in the short JOmeghHnt~rtnfConsumerH will 
caplt rc th~ bulk.ot~ l'onset\ t~fm b~I\Ot1t$" ShnUnrcol1dltions l\r~ llk~lyto UI>ply 10 frtO$t 
lnteru{v~ ngrh:ntnur'llprodu~non n~'lvlUesl suoh ns [)Qullry nnd 1<)tltr(:db~grl)ro4\lcti\.;'nl 
1\11051 n\'t1 mtpltttl nmlte.clmol'1SY hUQtlHlve, nnd (\ruth~rerorc Uk¢ly to r~qulre~lgtlmQl\tH 
p\!ri,)ds or odjust.mulH tonny .fnnovnHoJ\, For tlmt retlSOll. lhl;}re mny be snbsHlfulnlqul\sl. 
runt~ !\ccr~HnD to thlit initlnl i.nd\lstr~ ,lnrtlclrml1h'tH"wOVQf, luttltJl(}tlg rUll, th~re nr(! nQ 
r\:nlconsltninrs to industry expnnslon nnd tlnrs there is nor¢llson to butl~ve thut thcl'¢ nrc 
CmllitHling produ~(w tents. 

A substntninl UtQtuture exlstS()fl the fnrm }evellmpnot ()f' J'osenrch nfreothl!, vnrtous smges 
of" ugrhmlturnl producing. processing undlt:lurketJtlG syst~tl15. '~hc prlnoil)le nndlngs nre 
reviewed by Alston (1991). Most t)ft'uu work (tCH; exumplc. FreQbnlrn et tit t98a; Alston 
nnd Scobiu 1983i J()hnstQu t frulpul~1 I~oster nnd (3ilmmlr 1(02) is bused on thf). eXl,lIuit 
n8~umption thm IOllg run supply ell\! tlciti:;h nfU infinite In nil but the ngriculnrrnlproduolnn 
s~ator, Sf) thnt rcn.ts nccr~te flIlly mownUl'S ot ngrlcuhurnl hmd. 

Howeverl I1S n result at dcvelopnwntN In inhmslve llvesto.ck industrios nnd. to some 
extern. 1)lnm industrIes, thcrt~ ure mnny trnditlotlnlly n~f'iculturnllndustt'ios thnt nl'o b~comlns 
le,ss lund dependant. trhls Is b~~cnuse chnnges in tuohnolt)B},. both within uno outside 
ul,4r-icuhure, tend to. nHow substhm(cmol' other f'uctors t'nr theConSlrninlug hmd 
cimrnCleristies. r~or ~xml1Jjlu (using 'lund' In Its most gt:nernl KQ.I1S¢), the devQloptnem nf 
prnwn nnd solmon uquucultnre, hus suhst.nntiu}Jy l'~duced d~pcn(h;m~o on extcll~lve numful 
nshcrll)s reSOlU'ces. l)uvclopmonts in h>'clroponJc pr'l)ductlon of' vugutnbles mo~ hove n 
similftf efTecl on lht} cot15ttlnitHs on~e plm:cd on Ju":h,mhm't} h>, limited nvnHnbllhy or 
pnrtlQulnr typos or lund. 

In ony onse. eC()I1C)m~trlanlly o6timnted ~upply curvc:s for ngriculturoJ products soJd(}1ll 
reflect t,he true long run conditions. Most ute Hkel>' to ItH~()rp()rnte the effocts of som~ 
degr(!e ()( m~dlum tcrn\ stickln~ss In olhor physlcnl cUl,lml us won us lund ccmSlftthus, Pur, 
of't.he stmtt term irlutnsliclty or suppl>' or {my (HlO conmlOdity fnun tmllti*otH(n~prise I'nrms 
Is Hkely to be due t() qtH\si"nmts fr()f11 nlternntivt) enHWllrfsesl In t\ Qh)sed ect)tmmy tlltU 
will muke Unlll cllrrerence to tflu toml benQfJtst~rnm n rosenrch bnsed lnnovntion, bm It 
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wU.lsubstnfltlnHy uticctthc dlstrib\ltlon()rn\Qs~~nhlKl It lon~tQrmRupplt islnreJlUw 
r,:nsonnbly ~H\stlpllrmQhmore·orth~.bgm:f1fmny tH:crm::·tocQtlsurnersdum npp.Cl.\fst\tQftl 
th~ uvnill\bl\ldtWh~Ot nn C8parUnu industry ,thnt: 'bnssan1C influcnceorl world.prlces." 
hiShly ell\stiQ.lOtlg tcrtn industry supply, wiU ·i11c:un ntrnnsferof ben~nllnth<>'lonlter11l to· 
t~yers\~usconsumcr~ mldoOlts~qncnll~" l~s~cr u~Jgr~gnr.e benefit to the dom~stIQqqonotny. 

even in industrIes del?endetn on flxednnturt,1 resources. there cnn b\l nopre.6umptlon thnt 
vnUd memmres orrentQnub~ mode.astirlluted Nurmlyourvestorsome.sUQlttrldnstrles 
t1my not. btlnmrginnl cost curves, r'QI~ {!xnn1plo, consider th(lcn~e or nnopcnnccess 
n~he.rYf r~()th ~C~1Jn~mtQ th¢()t'¥ und (!mpirh~ul t)bs~}J'vntion~ussosts thut there wIll b~no 
persistent. rents ill n such nn Industrv, Provided Rhort terms p,'ol1ts nppenrto b~ iwnUtlble. 
pnnici(mnts in tht> flshct1 con b~ expectr:d to ctmtilluQ tolnot'cnst>errort:\UuUtott\l 
.indusu·y <Josts Qqunl f'UVCt1U", i'1"huSi the indu8tl'Y ~n",pl»> QUl'Ve Is the nvcNlge cost curve. 
An)' rise in nsh prices will give Qxisrmg hldmnry fHu'tlCiptHHS und potentinl ehtrnnts 
Jnccnlivo 10 expend more effc)t't. So tivJro will be naonvontlonul, ul,wurd slo.plng. supply 
ClU"Ve. Yct this supr11y curvets nn nvcru!~e cost curve, St.) its use to provide csrhnutes of 
rents would be quito mislcndlnSt 1'hcl'e wll1 be no rems. 

I~ should be Qlenr frol'n the urgurn~tHs given nbov~ tlnH there Is un inconsistemw betwe~n 
the usc or ft\irl~ short run Jmm~ured supply einslicities In n compm'tulve stnric fmmework 
nnd the long term perspeotive. If the hlng run supply ourve Is Cnetut

) horlzonml. but ntl 
upwnrd sloping supply curvo is nssullled when cstlnmtlng benetlt, producer shnres ()t' 

gains from ruscurch wiJJ be overcstlruilfccL r~or HOnle mldcd gmlds~ thismny result in 11 

sub»tnntinl (wercsthmue (jl' the tmnl benefits Ul the caonmny. 'nlls tlsk sht,uld be (!rmsJdercd 
in (!.t ame l'esouroe nlll,cntiofl us well ns In tW post research ovnl untim1. J ,tl in t~nct, thc long 
run supply curve it) (nonr) hQl-jz()rlml. then n101081 nil the b~nents utl6ing from resenrch 
will uc~nJe to consurners. 'rills w()uld loud to n stl'Ong tu'sumcrn IlCH' publl<:ly funding 
rcsuut'ch initlutlves. prrJvlded thtHthe boncfit to domesth~ COrlRUl'llQrS nlone is tmfficlolU to 
Justify the cost. On the other hund, ii' tho choice to bo mndc is bo~w(,!en !thel'nIHive ro~'mrch 
proposnls to uddress the smne problem, tho Ild0J'tfl)t\ oft un Incorrl:crly $hnped outve will 
mnke tittle dHTcrenoc·in tho eventutll ch()ico of· pr~il'osul. htrespectlve of the SIH~l'e oft the 
supplycurvc. since th~cholQO will then b~ made on the bnsi~ of the (J(}St!t of nlternntlvG 
tlumns 01' obmhling simiJnr bonetifs, 

''I'h~se: ccmunonts do not. ne04'HS(U'Uy hfll)ly HUH the ·economlc sut'p)us· nPPf'ot\oh to benefit 
catimntiml Is genurnUy invnlld.Rnther. they menn thnt n Stlt1d donl t)t~ cure Is needed when 
thinkIng through both the conoeptunl tntdprn\ltionl phnR~s of' nny np.plltHHiotl ot' (hut 
''-".: ,': ',~:.";':'.", ,"~*'.,.,; r',,,:':;:',',:,'."rc,' J,l!"',~ ;")1'( ~ 
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nppt'(Hlch, U8 theyhflv~ tflrcQt :b~ntfns Qtlt~NmtrQenUocntlon ;bn$¢d()rtq~tam(l ~Yt\hHUlOtl, 
A~el1Qlcs Wt1\fld thc,re(ate need to Qonsidcrth~; degre~ar de;p~ndcn~~ofth\lind\lstrl~s 
o~n(:~l1ledt)n nxedre~tmrC~Nt nod lht,) t~lcvnncc,orrt1ur~lmllQQststQ.lh~lrlndu$try 8UPI)1~ 
8oh~dut¢s,b~ror¢ theyevtlhmte ros<:nrch bCfl¢Ot$ u$lnll'eaonomJc6uftj lusest

• 

Wher~nsc~~ po~tl nnulys~s of roscoroh cnn be. busedollemplrlcnlobscrvnllons. exmtra 
¢vl\lundona wUl renmhl compHcntcdb~ h~uk ()f lnr,umndQl1 on bnsla'I)llrntmners,ln s.omo 
c:ns"sthlJfij· tmw b~ tmcermfnty nboUf undtwlyhlS l,hysfctll nnd~QOllOmfQr~lntionshipsfrn 
(Hher cnSt\$, there wUl be knowledge ur thoserelntlmnhips wlthsome d~grcc of'reltnbUlty, 
Esthmues (If costs nnd betl\.)t~hs may bo Qlll~ ord~w Qfmugnitude ftsur~~a. b, .~'~don th{) 
intOnl.led Judgment ot) tho rQsct\t'cheJ% Htlwe,vCt'teve,nthen sQm~thtn~ llsc(~ul nmybe sold 
About the probnbllily distribution ~1r fll)sslble outcomes nnd. thul'eroJI~t nbmlt expected 
t1U I':tQnlQS nnd tisksl rrhe usufulnQss Of! the evnluntion procedure depends huuvllyon the 
ense nud rIgour with which Issues of risk nnd ullcer't!\fnty Qnn b~ hnndledt 

Sourcos ()'~ Ullc(wtnlnty 
Offen. mun)' of tho pnrnm()t~I'S thor nfj~ct tho sh~e of potCntinl l'USl.uu·ch benefits nrc 
unknown, Ol' nre hlahly unccl~u\lnt Fot exumptc, tn tho Quae ot~ n flsh,wy. thero mny b~ oilly 
limited illrornuulon abom tho size ortho (.au'runt f:sh stook and the bt()lt18icnl.'eltHionshil's 
ihm deternwH~ the mnxhmml 8ustllinnbl~ ~leld, 1\6 nr4HuIt, It is Hkoly to b~ diffioult t() 

ncetll'utely pl'cdim the conscqu~nous fnr cOllm1~rQlnl fiRhfng of~ t~s~nroh bused lnnovntions 
thnt would nrroct thuae fnctOIIS. Any nss()ssmem Qfl b~nents of r'esctm:h nppUcnble to the 
fishery would thel'ef(ltefnvo)vc sOtnu risk. 

Other t'Ll(Jtof'S thnt. nffect the size of l'csenrch bon~nts but whl.ch nro Hkoly to be known 
()ttl>, roughly tncJud~ how Industry cost functions nnd outralf WOtlrd~tHmgu ns n result ot~ 
ndQptlon otl th~ J'osenrch I'QSutts. ('rhts cnn ulso be tllUI) even tn d.t past evnluntions.) 110r 
oxmnplo, in nssesslng resolU'chlnto new ahlol~p~n vU((lctles, Johnston. H~nlYI P()llS nnd 
McOregor (l092) ostimnll:d b~nof1ts rOll Quecn~fnnd only. Bvcn though HlO new vtwlety 
hus now been ndoptQd ht Olh~r 8tnJes) luck or Inrornmtion nlmut cost snvlngs tlchteved 
thore pt'coludcd benet'll ustin1utft)1l fot' rimse stnt.es, 
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.In c." ,anu?tl~S¢SSlfiOfih prlorinfonmnt()ft will bcUmltednot Qhl~ nbout fdQtOf$ . thAt 
h1tlueftce the sl%e orbem~flt$ln LtnYOhe yOtlJ\ but nlsoubout th~probnbU1ty of t¢$.~~t¢h 
SUCCQS$ flod, ttl th~ev¢l1t of suooess., th~ spl·~f\dof. bellefits over dm<f. 

CleArly, «m(~or problem 1n the exmUo evuhmtiot1 OfreSQAtoh will be tmeermhuy nbout 
whethetthetesenroh will bt} slIccessful, Thl$unOeftldnty mny b~ r~d\.u~edlnrtdth¢ 
noourAcy ot~ theevnluufton,nccorditlsly increused. to the ..,x.tent thnt the'rc.st.'mra.h bullds on . 
prevkms orourt'~tHknowledS(h How~vet't SUQh dependenoe 011 earlier or UUt'rcm resenroh 
proJeots ml\~ complioate the ~vnluntit'n of rcscuroh proposuls,stnce nny benefits would 
then be ntttibutn bJe to tll01'¢ tl\[mol1<~ proJeot.Oeolslcm rrmkcrs would then be lel't, with the 
onerous t(lsk of id~ntifyinll wht\~proportion of reseuroh benetlts 'lro mtribut.nble to the 
indlvldunl PMt nnd tutufeproJects. One wn>' of dcnHng with this problem might be ·fO 

evnlunte whole resenroh progl'nms rnther thnn individunl rescnrQh proJeots! 

Another meuns hns been to druw upon cvnhwtions of plUa resem'oh in which slmihtr 
problems were fneed·. l'loweVel\ this nppronoh mny be diffitntlt to use if there is only 
limited Infonmniol\ Clbom the perftHl11tmCe ot' similur ont'lier resenrch. 

In uddhlon. thet'e ute further complicating issues. First, the renHsmion of benefits from 
sllccessful teohnicnl rescnrah mny be polioy dependent. Second. there mny be unoctttlinti.es 
"bout the baseline .from which the benefits should be monsured. 

Depende.nce ()f benefits on pollcy dccisimls is Utustrnted by much fisheries resenroh. 
where the roalhmti(m of res~mrch benefits will depend on the current (mel future fishery 
mtUHlgemern systems. For exumple, muny or Austrnlitt's fisher'ies nre char(lcterised by the 
absence of effective propeny rights to fish resoutces, Rc~eMch thtlt could in principle 
increuse profhnbiUty for operntors in u fishery would \h~tl result in un incrensed nmount 
of fishing tlcdvity us competition for the nppnrcfltly grouter profits lncrenses. Without 
effective property rights (or n mnnngemem system thUt effectively provides them). more 
effort thun is economicnlly desit'(\ble would be Ukely. Rents that could hove been renliscd 
from upplicntion of the rcsetiroh would then be eroded, nnd opermors would aohieve only 
normul profits, as beforel Since mlmU~emel1t systems mny ohange in the futlrrQ, the 
benefits reulfsed rrorn t1sheries resenroh nr~ theret'ore unc(~rHlII1I As n result, noy ex ante 
evuluntionof fisheries resentch must in(.llud~ sorne expllclt nsseS~n1eJu ott the pl'cvniHng 
nnd expected property rights t'egimes in the fishery concerned, nnd must be explicitly 
condltionnl on the rcgim~s nssumed. 
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Annssocfmcd problem is thtu of the estubU$hmen(. of u 4bt\selit1¢f f()r~t$ses$mentor the 
r~$~uJlJhbt:nenf$~ J4(,)tncost f'CdUQitlg hrnovodon. lhebn$~Un(} would uppe(\r to be th¢i 
curterlt industry cost strurJtUi"(.1, Howeve,",r.h¢buseUne rt1n~ntso depend purdy Ofl ~xternfil 
eveutslFor eXtttl1pl~h t~$~(1,rchmishtb~ptQP,)sed lntoteulmQlosy thUJuppe~\.rs Ukety to 
reduce costs ~ut't'lcicndy .fot Austrnlhmprodm:ers to compet~ l.ltllUrkets thnt were 
fOml(~tl~ ·hl~\¢C()sslble. 00<:; esscmhll question in evnlmulng thlsreSeJlrch wou14 be ~Whut 
wpuld huppen without the rcsenrch"· lttsppsslbte thM Au~trnlhmproducers would 
uhhmnely be nbltl to etHer the nlnrket even wlthoutthe tescutoh. perhtlpS t\~tlreSlllt of·" 
worldwide shortng<) ot\supply or hnprovud mnrketing of the Austr(tHu" produot, Thuste~t 
mUd. if is difficult ttl predIct: whether evell tochtticnUy sucQes~fulres~nrch would be Ofl~t1Y 
bfment~ nndif' so, by how muuh, Clenrly. ngonoles need to explicitly c()rt$idt~r whnt (;tluld 
hnppcn without n given resenrch progrum before they cnnesdmnte its ntH expected 
benefits. 

This difflcult)' or identifying the bnselin~ from which benefits shQuld be mens.ufeQ· Is 
pnrdcuhlrly ltt,partnnt in ,'elution to polley resenrch: thut is, resettroh which is int~rtded to 
provide new informtlt.i()tl to policy makers. us distinct from new technQlogi!l~i 11he value. 
of such roseufch depends f)rimnrHy on whnt P()1icy decision would be tnken in its nbsenct)1 

There is u further oomplicmion in relntion to ~)oHcy reHctH'ch. The bm~ic euonomio 
frtUll0work for resetlfCh (\ssessmunt hns been duslgncd with scientific or technlcnl rescn.roh 
in mind. With policy resenroh, where the output is ndvice ~o policy lllukers nbout suttings 
or rules thnt define property rights nnd mhet< regulntioTUh there is un extru dim~nslon of 
uncerU\hHy.llilol ~cnle tosting Is ttu'cly pO~~Jible. Bf'ond udolltion of! u technionlltmlwntion 
thHt is counterproductive is Hkely to be n rnre ev¢nt. However. with polk'>, resenrch. 
testing 15 through implemenmU()tl. 1'ho risk that ndvlce will be tnislcnding is n risk to be 
tnken suriously in the evntunti(.)I\ or policy nlsenfch. 

WtlYS or hnndling uncertalnt.y 

1~here nrc muny WHYS of nloking ccmdhlorlulpl'cdlctioos bused on limited Infornunion. 
One eXtf<HT10 would b~ to U$SUtl'ltl thut the worst sccnnrios htlu~it\ed will evcnnmte: thut iSI 

to nssutne thtu udverse resource use chnnscs re:mlt {'tom fhe resellroh (resulting from the 
rescnmh CO~t}lt forgone benefits tmd fmplementntlon co~ts). or thnt th~ benetltsof uppllcntlon 
of th~ reseurch uretlulU Oed ns u, resultQr unforeseen evurlts (such t\S the loss of improved 
crops by sudden wcuther clmn~e$'. 'rho nQt g;li.ns or losses rtom nherrmtlvc .f>roJects 
estifi1tlted III this wny eon be compared., (1ft twto, nfldth~ proJects with the highest po~itiv~, 

. :,p,b ;' 
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otl<: t\sttte gtlti \Ie:;. exp~¢t¢dwQrs tpu fOc)ll'¢S ~l(ft e~l~drottu hdl ng. ThlR ~mln.i nl"x.;lXpprQ;lch 
cunprQvlde prnothmllnfortrmtion when choosing'between t¢s~UfiChpfOposub. UJ1dhus 
been nppUt~d tougrlcult\ln\lrescureh ((ore:nunptt,.CIMMYT t988)~ 

tn nddhion,.thisuppronchi hus nppUcuUOtl, in the e;~f1o$tl.wuhmtlQll Orr~$ent(;h, when th(m,~ 
ls n hlShprobrtbiHtyot~ vnrlttbUhy 1tl th~, produQdonpro¢ess,such u.s whet~ climatie: 
factors nreutll-eUnble.,rbrexnmplc, the rulllxm~ntst)rtes~nr(.)hJOitl1pl'uvethepr¢~c;,rvutif,)n 
qunlit>' ot' fruit (ror ex:nll.1ple, Hortl~ulturnll~es~nr¢h tmdOcv~loptn¢tu Corporntlcm 199Z) 
t\reobmil1~d()nl)t H~ ~he ~rops. do not fnH ns n result of ~mtor~seun wenther cIHU1geSQf: 
[lllllutiol1, which is clentl~ln dnngerf Subjective Judgmcm:bnRedon historicn} dt\ttt ttH\y 

nllow rorsom~, ¢stin.lution· or the site nndprobabHity 01\ rcnlistuionol! res~urch betlet1ts, 
l·lowevert the minhnox nlll)tonoh to res~nrch ntmrnhml would be useful for cst lrllntl ng 
likely minimum benont.s. 

Clearl),. tmwever, using thQ rninlnmx nppn)m~h the b(3tlcfits l)btnillcd most llf the tfmc ute 
likcl~' to hu lmderestimared in such n cnse. The f11cth()d seems most (\JlpUcuhlc when there 
1S Uficermtm~ ubout the nUILUIU ~)r t'*orm or r>h~Nit:ul or eCt)ftmnic relntionsh.Jps which 
inntHmce· the rescnrch oqtput t1rit.s use. \Vhere sornl} infonmuion e:dstsoll the probnbtUties 
of nlterm1tive ')utc(}mes.thc use of~ stochastic: ltlchniques arret'S gremel· {)fomise. An 
exnmpleofthis npprot\ch in resenrch t;.wulmltionls given by Johnstotl t 11UII)ulc. Foster und 
OHmouf (U)02). r-rfontd CLtrll)procedufus nre used to est.imntc prr,)bablliw distributions of 
netretums. A slmf>luclJ)plicution requir~s estimates onl~ of' llPf>er umllower bounds tunJ 
nmst likely vnlues for each unlJc.rmin pnmrneter. 

This nppr()t(ch orf~rs tWtl potI:nUnJ benef1ts. J~ir~at it provides simpl~ summn.ry mensures 
or the mennents of the distribution or overan expect~d returns. Seomld~ it provides 
measutllS or the semiidvfty oCexpected net. returns to vnrhHinnsin the nssumed pltlbnbUhy 
dfstribuU(>Ils t1ff tudivid\mlpurttmctllfs (see Pagnn nud Shnnmm (984). 1'hose nssumed 
l)robtlbHiUcs tIre nk~l'~ to depend on the stute elf knowledge nl",Ul physicnl undecouomic 
relnUmlships (ns. well as (In the (lenm} rclnt,h:mships) unCi on the Clmount of erruft' pm into 
proJ~~ct I,lnnning by therescan:heJ's. Sensitivity nnulysts mny setivctoiduntn~y pnrtiaulnrly 
il11l)ortnnt nrens or deflclencyln fnfotmmion or projQct ()Innning, It nm),. theret'<Jre. ennble 
lhe erOcien(w ot~ prr'Je'~tpltuming to be increnscd. in nddilioflto tts cornrlbudt1tl in the (!.t 
(uue evuluntion tUld selection t)f rr:~unl~chproJ)osuls, 
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ConclusiotlS 
tHtdgetproQ¢dureshl, tnQsth\stit\ulor)s wUl flO JQns~r 11urtnlJ lhe nUocnth:mQtlrfund~ 
wlth""ul SOtn¢ nrmlys(s of the ·puyo((s· rtom.nlt~.rnudvl)proJectsl 'Tin,s, (1t.~ tfma~vnhmtlQn 

of msenrch l\¢ttvht~sisbec()tllhlU immmsinsly ImljOrmtU tn~humhlJ:.l tlrtQprlority~CtUrHlt 
Th~ ex mitt: evnhuulrmor' muutnl feSb"t'~~ t¢scnrchu~tlVin~sprcsent$unnly$.l$. with nn 
arroyor nttetmnivcs (uld chnUcnge.s.Theft} Is n need. rot, judum~tH: Orl.n wide;nmu~ elt 
Issues! the m¢(~l\nntonlhntJlcm~nUnh)nor u~ivenpr~)ccduf~orproc~dutcs~o"ldbe Jl1Qf~ 
drmQllfOtlS tlnU1producdv~. Nevertheless, thl!rc is nn~~d t(}hnllrOv~ th~'riaQYr wUh which 
c.,~anf(1 evnilmticln tc~lmiques utu nt)pHed~ 

PrtvrUeC{)SfS ol~ und retm'I~8 ft'()mreseurc,h m,tysubstnntinUydiverge t~romrll.U so~hll casts 
nnd returns. Current polioy (tends tn Austrnlia 11Hd elsewh~reure: suc,hthtlt there 'is like.l)' 
to be incremdug pressure to noequntcly incOrf)orntQ the soclnlcl}SfS nnd' bcnont~ respccJnHy 
ijllVlronmeutnl hnpJjcl\dl)t\~il into nny evnlmuitm. 1:thc intl,U'fUedhHcprodllcts ot~ t¢scnr~h 
nctiviUes UtS distim:t "rom side ef'r~ct.s of the nptlUO~ltt()lls) ute nlst) imp()rtnflt.Sh,,~e 
decisiot18 nrc bused on expccttnions ot future events. risk nod \Hlcet1nimy nr¢ hnpOtttHH 
cotlsidcrntimuh hero us in othIJf nt'(l.{ts of' iflYCSUlletU nunl~sist In p~trm'll'ing .tJ1\~ mile dsk 
tmulysis. ntlpossible sCt:llrlrios Sh(lUld bp. eonsi.dllred. H('\\,w~t. glvtH'the lnckai' 
itltOrnmtlt)tl regnrdi.ns so i11uny of the pttrnmtUers nfte"tlng un e;e (lttfa eVCHtHttit'tl, 
usscssments ofresenrch wUI orten conmin n subjective t:ompt~nQIUWtn'rLUUins sorne 
sensitivity nnnlysis. Onc itlll'ormnt. n.retl tor J~tdsmerH is whut wouldhnppen In the 
absence (Jf n given r(!s~nrch effort. 

Although t\1tnmi resem'chevnluntion methods may hnprovo thQ efl1cicncy with which 
resources nre used. curetnust be tukcn not tt') tlveremplmsis~ me use tl{~ qutlluftndve, 
esUtnnlcs nit,nu in d~cisiml nmkil\g. trhu allocntion t~f reSmtrCQN bused t)U eRtinmled cost.S 
und benents could l~nd to n bins townrd those tQs.enrch C\ctlvnies wht)se pounuinl results 
nremost obvious tUnl e,\sity tmdersto{.1d nnd m¢'tsun~d (\VorldBnnk 19'0). 

H()WeN(~rt nll t,\ctor~ tlmt ttf("Nt the scul~ {)f resenr~h <:osts nnd bcneritH need to be 
considered expHchly, evet} ifthci' cunnot be vttlued t1\m1~ricnny, It. must b~) stressed thnt 
whUo b~nent~~os" nmdysfs Is likely to be tl USCfill mt)l in lhe CJ~ tWtlJ nSSOSSUlt)tU of 
reseorch. thllcxfst~n~e·orutlr¢solved uno¢rtuinti~sment1s dun the subJectiv,-, Judgemotlt of 
info~nn~dreseurch~ts nnd fhnding ngems tcmnlns cruchtl. 
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