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Australian Centre for tlHcrnntional Agricultural );{cscMalt 
Cnnbcrrn. 

COnlrlbulIJd Paper lor the 37 til Annual COl1fol'¥JIICIt of lite Ilustra/(,m AgrIcultural [economics 
SOciety, .~ydll(Jy llf1/v¢rslly. fi'abl'tult'J' 9,,1/. 1993. 



Ev~luation Qr th¢ ilttp~ct nnd polenUallrtlpn~t <>f ~~rti¢t)ltumt (tm~Qther$ector) "Qs~nroh hM \>ecnthe focus of 
a signlficatlt an\otmt ot r~$¢Mch dutihB th~P;l$\ 25(0 30 Y¢M$! Th<>fficthodQloBY which haa rC$"1t~d trotn 
th¢ r~s¢an;hhfl$ UOW t«leh~d\he stag¢ where ltCQvers n r~nSCQr typ¢$ or tcsQarQh which might U\l~c place; "t 
V;\r\l.'nls $U\ge$ rnth!'} prQduction.proc¢$.~lnG', distriuudon tmdUlarkcUnlJ of Agricultural Jll'Q\1UCt$t 'Despite 
thcsosiunlfi~mnt dQvelQl1nlcnls iti$only tcc~tntl)r that SQmQ rC$¢ntCii hl$titUUOi\$ nr¢ ~tp,ftin~ to tncorpOtiH4 
in(onnaUon gQoemted fmnt uppU¢ntlon~ Of this mothod()lQGY Mun int~~mlptlrt. or th¢lrrc$cnrch'dcclsion .. 
mflklng S)'$tems. Sxampl¢$ of UteStl tleUv(Uc$nregiv<mlnDa~i$ andltynn (1993/. Scobie ~tul (1991), OltPC 
(l.99l) and lohn$ton of III (l9~2)t At th;$$,t~lS¢ th<lueh U\oro h. $UU f,~~!!dcrnblo vArinbUltyin tho l¢w~l Qf 
fntcgmtfon and lfl$UtuUQl)n1i~~tion Qr t.hls hlt~rmnU()n. 

Even \\1th $/)nl¢ ()tth~ fccf;nt d(w¢IQptmmt$ it i$¢<unmon to (tt\d, thM WhQfiqu3nUt~tivo fC$cJlt¢h \wnlunUoo 
nSS¢$smcnt$ ~tQ undcttakctl ton~so whhlnt~~r¢h institutions tMrcls $tlll R tendency not. to make usc Q( the 
d~tan~d bQdy QfUtcratufo. tnqccd n mttjor $htnooNhc litCt(ltUtC, ¢sp<:~lnn)t itt pro(csshmnl.Jounlnl$j lm$ been 
developed i"d¢p¢"d~nU~t)t rtppJicut.lons ~'P¢¢in~1tyrO¢uscd ~( supJjQrUng dOyjot(H~ny clcel$l~n .. ml'klfl!J by 
tescMch 'lli\rlngcts nod Qecishm .. mnkefs. 

,'hcrcjs sHU IlJlesscfiUnl need to moke further progress h\ refining nl1d developing various theoreU¢nl aspects 
of research cvnJuilUon filci.hodology. However, thero uppcnt$ to be nn Important ne¢d to bridge the anp 
Polw¢on the theory and cml'iriC~\1 npl,UenUOrls ~j)¢¢mcally r~u$¢d nt SUI~portlntl dtw~to~d(ly rq$C'~fOn ))foJeCl 
devcloptmmt nud research policy d¢cisiotl",mnking, 

This rmpcr nnempl$ to fO¢Us f10m~ nttc:mHon on this issue. tt b¢gins by suounarislng n few points tcsnrding 
the importance ()fiotctiu¢ing thcot¢tlcal d¢vC!topmcnt$ with dccision"mnklng f¢quiremcnts, This is (ollowed 
by the do'Volol,mcnt or a simple model of wiUlfal1¢ reduction rcscnrch which is used to illusmlto the typo or 
gnp-brids~ns etTort 'which nH~hl b¢ required to ()Il.~ntc thut more eomplcx research r.vntunUon modols nro 
c.wcntuIlUy ndoplcd b)' research UlstiluUons us paft ottbeir 6Qn<:rnl support for dcclsfnn.mnklng, 

l. IM1'owtf\!'lcm OP INTI~IU~i\CJN(lltHsl~AncU £VAUJA1'loNl\h~'tuOl)m.O(W \\1'tH Dl£CISJON"MAKtNG 
REQumkMf~NT!). . 

"110 Auslntlli\l\ Cemre for International Agricultural Research (ACIAlt) has for tho past seven to eight YNtrS 
b~cn developing n dctmll.1d lnformmion Syslom spcciOclllly to support dCly'tQ~ay research rcsour~e nUoeation 
d~.clst(){\ .. nlllkjng at both nn lndtvidunl pn~jcct nnd ill' nggrogl11c l~vcl. (Davis and Rytm (1993) profvldo n 
dctfUlcd d¢scrll)Uon of'the hlstoricnl dcvolol,r\:lCntof this errort nndDavis nud Fearn () 992) ~'rovld¢ n brtef' 
ucsenpuon of us current stnm~" This effort wns commc,mccd speclficl 11)1 recognising that few rcs~ntch 
IOsmuUons, fit thnt. tittlo. were making usc of the extensive rosearch ¢w.hmtinn litcrnturo to support. th~tt 
~~,y"to .. dny opcmUoJ\. P1mnll the dcvctopmcntllorlod or thts Information S>'stCtlh in(eracHon and 
collabonUion with itum\ other toscatch institutions hus b¢on crttchll. it hns been surptivlng toOtid that in 
mnn)· instnnccs even when institutions hove dccid~d to nttempt to qunntiJy tM impact of their rCfiot\rch 
effortsl thnt they bave often mnde vcry hmlted u~c or tho mngo of mothodology nvnilnblo in the litcrnturo. 

On Nflcction there nrc perhaps SOUle important constraints on rosenrch institutions whioh could well hn\'o 
tontribUlcd to thiS situation, It In possible tlmt the fniluro of the mothodology dovclnl'ttlcnt to toke theso 
40nstrnints mto I)ct!OUI\t hns ul80 contributed. These consl.tnlnlS nro: 

(j) Assossments tlt¢ dsu(tlly required relalively qulekly. In most research institutions whore reseArch 
cvnhmUon nsscssntcmt.s, cspccinlly nt, n project lovell ate lIscd to StlPPOl1 dcclslon-nulking there is 
rarQb' tlma for n (; to lZ month r¢s~or¢h efron. this is of\on the time required to dcv¢lol~ nn 
empirical oppHcmlon ot'solUe or the complox m(lthodolot;,t)'. As these USS4ssmcnts b~comc lH~eOl)tcd 
~s ntl hnpOlllmt pntt or tho d¢qt~io!\jomnktn" InrotJtltlllon sy~tQmf Inrge numbers of rHiSQSSmCms nre 
required. In these sltuRtions thoro 1$ fMoly time to undortuko QQtnllcd Qconometric on. other 
proSttmunlng model nnnlysos to provido esthlllu,;:S of SOtt'lt;! of the complex model pnrnnl~t¢rs. This is 
not t.o SU)' "lOt in the long\ir term UU:lSC Cotul)lQX modclswiU not be lilll)ortnnt Just that In the <mrly 
~tnJ.JQ$ of rm intortnlltion system dovolt)pmcnt It CUrl be \'(1)' impornmt to hnvc simpler models which 
can b¢ nppUod quickly. '.lhQ ontolnl foetor is to ensuro thnt there is I) CICM link, between the simple 
nnd complex modols so thnt simple ndullltHlon ann o(;cur lls the infonnnUon &1stcm mnttm~s. A 



s.afilcltm~$ obsctve4 trend tb~cvelQP$im~tc) methods wldqh Arc m~t t~l~ted to me 11lorelhcotcUcaUy 
~¢c¢pUlbl¢ rnOdcl$isn ¢Qn¢~mBnd sliQuta be d!$¢Qurast4, 

(m Duting the d~w¢loptnentot in(ornmU~u\ ~$t~"lS wUhin re~'lt¢h ih$t.ihlUCm$ th~ cffcctivcintert\¢Uun 
between ¢~on(lrni$t$ AndU1q te¢hnl~'\l~¢lQ"U$t$und¢"nklpu thi)tes~'lf¢his cruel1l1.Withautthl$ the 
ley:cl or ;l¢ccptnnc¢ i$likcly to bclQW andlhochaMQot IO$UtuUoMUsaUQn$t\1tlll, 11\ nddiUQn 
e~rlco¢«:, ¢spcctnUYAt AcrAR, has $bowntfultQnoOrnlQmQ$timpQrnutthcn~fH$ Qr thesll 
c<:Qnotllio eVn!ufiUOflfl$S¢$Smcnts nows from Ul¢ lntemcUQnbctwccu tmihgroUp$ondJhe $ut,$¢qucnt 
hnpact 0" rC$cllfclt prQJ~<:t t()rtlluJ~Uon. the flow oC.b¢n¢OtS is lnbotll dfrl;¢tions, The econOml$fS 
ul$() develop f.~m~t UndCf$b:mding or Uu,> t¢¢lmi~l c19taUS nnd¢tlnr therefore, ~¢v¢JQP U$$cssment 
mod¢l$ wh(¢h mOf¢fC!,UsUeaHy i\lprc$~nt lheimpu¢\ or the $p¢~lnO types .ot research. to n¢hi¢v¢ 
this ~ttr.cUv¢int¢ra¢tion it is vory inll)Qr'Ultlt to hnv¢t\lOd~lli wbl~hqllnb,,· ~~pl41h1(:d nuf~kJy nnd In 
tctms which Itto ertsi¢r to ulldcrstnnd.Thi$ rcquirc$ the! ndopUoJ\ Qr rchniyt;JY$imple "'Odcls, nt IC~$t 
tn the, ¢nrly st;lges. Onc~ lh~c()nnJ(mce 9(the $¢leutlst$ has b~enc$tabU$h¢d th¢ more ¢Oll1pl¢x 
(otm$ of the mod¢.lSctlll be Imroduq¢A, l'nd¢cd ¢XpqriCIl(;¢ 6tt~U¢$t$ tbM this is u t:n~¢jnl pmt of tb¢ 
a,'otuUon pf the hlfotllmUon Systetfh slnc<: th¢$em()(tel$ftleUiU\t~ fnctu$h:m pr.morcr~U$UQ tl~pq¢t$ 
or the impnctofthc rcs¢~.f~h. rr l1t¢S¢ nrc not QW.U\mlly incotpQtntcd it h",,~ b<:cn round thnt tlt¢ 
SCientists onen stmt to qu¢~UonthQ scIentific b~i$ \,t tho (wnlunUoJ\$. 

(iii) ,'herc must be n ctcnr Unk bctwi!cn tho l:lamm¢tct(s) ~l~¢d lO rcprc$¢ot the (mpnet or rosctlr¢h in tho 
lheor~Uqal model nurl the mnl\ucr In wlUch the f¢btdlS or rcscnNhprQJc¢ts CIUl be inl¢tptotcd as 
itnpilcUnn on tho prod\lt!ti(lth proCQ$SinG or i:onsutnpHon of thcprpdm:t. rh.is is probably the maJor 
weakness in t.he curtent s¢t or literatUre .. flU hns tccl!ivcu thcl~1st llttemiou.For ¢~'Ulll~lQI there hns 
bccneonsldcmblQ debate n~snrdlng th~ g¢()m.~ltiQ rOml of thoshifl in the pmdut';tsuPlll), ducto 
r¢scnrch. but \fIU)' hulc discussion nuaU( how the shift is meilsured find how these tncnsnr~s might 
dHT~r dcpcndmg on tho lyt'O of researcb undcttAlken. . 

1"hc gett~till conoluslon \\htell flows from these tJOints is UUl( thero is on impotuuu nc¢d to d(w<:lop 
thcorI,!W:IlH)' sound mlZthodology (or evaluaUnu thu hnptlct of (\.1sc,1rch Howover. in dOing this It isimportnm 
to develop n rang!'! of models \\hh::h cOvet ull nspect, oflmecUlc tcs¢Mch proJc¢t outputs. n is nlsoirnpartfim to 
have n mugo or coml1loxit)' within these models tu u¢commodu.tc the constrnints on thotr USc wit.hill dIfferent 
research institutions tmdnlso to ensure them l()ns~r term consIstency '\ittl thi:hlCUlodologicnl peer rcviowcd 
IHcraturc. 

"he QbJe.cu\'c of the test or this pllpcr 1$ to t;lkc one urc.:1 where it IS (elt thnt lller¢< is tl gtlP botw~cn tho 
rclllUVel}' slIuplc model and the moro complcx model d¢\'¢IQ~d in the IHl:l'ntnrc. This is U\ the t,tCQ of 
t)osthnl'\icst or mntkct scrnQC nnd llrO\;cssmg sectot resenrch, 'rhe next scc;tjon briCOy reViewS this Ilrea nnd 
relates It to tho current rcsc~m:h tlrogrnm tu It researcb UlstituUon, Tho last scc;Uon develops un Intcnncdrnlo 
modol whIch it is felt helps flll the gap between the cmr~nt. simple Hnd complex modl!ls, 

3. AN OVRlwmw <)Jl Mcmm,s H)n .:S'n~L\'rJN(; 1'm~ WJ~M~AlU~ efFl~C'rs Ol~J»ns'rnM\vHST 
J!l~~Jsi\lWU ANU CJ~\Sslf'I('A'nt)N OP "CIA.lls t)mrrnAnVJ~b,\n.~liil~i\H(,H 1~lmnHAMf 

Many Qatl}' tlttempts to (woluUH> lh~ welfare imrmcts CIt postbat\'Qst rcscureh UdOJltcd 0 $hnpfo vuluo ~~routput. 
model The model llsed ill thcso nnemllfS telhl$ Oil IlsUnmtc$ of the cxrx:¢t~d ch:muQ in output. finer the 
l'¢s¢Mc,;h impact find found the StllnS ns this output ch!lns~ vnllted 01, tho consumet commodHy price). It can be 
teudily shown thnt lhls UlQdcllS it special cm;q tlnd implicitly nmkcs nssuOll,Uons whtch nn~t in most cases. 
nottcali$Hc M(lfC hnport!lntly estimates found Hslng this mC!d,cl tirc likQl~' to Qvor;;csUmnte the rcscnreh 
g(dns. Somo cvahmuon studIes still SI:Cnl to ndopt thissimplo model. 

r>urlnn the Inst IS YCMS lhotc htts been n growing body of literature which t\ns f~uscd ftlorQ CI(lS41y ·(Ul tho 
issue (If nl~U$Ur'nu tho wcJnnc lmlmcts or rc:wnrch f()¢u~¢d on tho r"~ t An ~M section of the ugrlcultuml 
sector 'this wotk is tm QXli:U\sion of Iho rclnliv~ly extensive rurm lQvcl ',1..'", :H: wohmtion tnQU\(ldology. (Sec 
fot c~fuuplef Norton emd ')ltvls (1981.) Jar tVl eRrly fQvl¢w or thl$fnrm hw \ work). Some Qxamplcs or the 
nmgo or wt.nk in thl) PQ5th~rwst ilrcm is rCl1p'1¢diu. fot ¢XtHl\I)h~1t On\~ ~ (910). r'rcCbtum. Onvfs nnd 
t!dwords (1982. 1983), Alston nlld Scobie (1 9~3), Mullen, Alston and WnhlgemnU (19HO)t Mullett, 
Wnhlgcmml nnd Itnrri$ (198R). Ilnd thmc\'¢hr (986), AlslCU (l 990) hnn recently tl.wiewcd somo of tlu:sc 
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mctbod$iHHI appUe;nloJt$.ln mllny C;1SC$ (ho~mplI;Xm¢$ Qrthe..J»tctHI~t •• net~¢tfon$ which enn ~¢tlrjlt tho. 
pQ~thnrv(>st: lcvd ¢~m .require; q'*4'COll1pt¢X¢$t.htutHon I)\¢thodotosltcsr S9or3r.hQwevertth(m~h:\v¢uOl bCl;n 
ml1nyaU~lnp(, tQt4dllPt;th~ln~thods ~cV~J()P¢d ill lh¢$¢~rch <:[l)f1$ to JlrQvidQr~l"tfv¢ly$hl1plQ 
r)t@¢dUf¢$ (Qr gllle.knndew.;y appUcaUon tI' 3 proJect C\'RI\\t\t(Qn lov¢t. Thisr¢qult¢$$Qitlc ¢hl$$incuUo" of 
the t)'P¢l <)f po$thl\t\ft;$tre~1't;hhltQ groupsbn$¢d Qn th¢wh¢thcf ~impUtYinaJl$$UJllptltm~ en" b¢QdQPt~<l 
withQut n lnrsc risk ororrotwh¢Jl csUmaUn$ potetlth'J;r¢~at¢h hpP~.ct$f 

A$tO'l (1990) ¢l(J.Ssm¢dmP<l¢lsb~ on tho M$\Ul1PUQns. tegafdln~ the ~onomlc $\N,tUro of fh¢mod¢t. 
'rh¢S¢CIIW$i~¢aUOl\$ nr~ very imPOt1Aflt.~call$C thcy~o~\bl.cditrcnmt mo'M~ to b¢. ~u;gori$~d h\term,\ ofuu 
jd~d Bcnettll cqulUbtium ftaulcWotkand provJ~¢ a (l<;rlpc:¢tlvc (jfth¢()t¢Uc~Uy hnw Q3~h .l1nd~l rQI~tc$ to thl$ 
id¢al. However. thl$ cJ!\$~irtcaU()n dOQsl1Qt tOCU$ ~~cmcally Oil the. t)'p¢$ Qtrc$¢Utch cfforts whlch.tltc 
UndQfUlkeu. and haw UlO imp.1ct t,r th¢sc nt~ ",~ur(t ¢tllphi¢~ny. Tho tQl\()winU Is AprcUmfnnry list of .s(.unc 
nhertmUvcpo$$lblQ (mt¢nor,~s nnd nbrfetd.iscu$$lQtt ()t~ch. 

(0 SMlple Cost Clumgi# AI(ul(.~/" no (mfnlmal)proc(t$$wg ofilIa CotmI1f)(llty, 

Thoflrst VntinUoh. trom tho $imlltisUc v~lue or the ¢lnu.g~ in output (:$timnUonnlQdel wn$ one which 
(luumed tho conunodit)'~m~cted by the rc~nr¢h dtel not chnngc U$ form during. the posUmrv¢$t 
ptQ¢C$s .. SuchcommodiUcs would only 00 ~fud~d on the fJAnnatld then hwolvo pQ$tlmrvcst MUviUes 
sUl:h t)$ tn\flspon nnd ~torug¢, lJsunJly it Is jl$$utll¢d thnt there is no wMttlBO dUriog: the posthllrvcst 
SWfle ot at hmst that tIns wastuue mt.oia fis¢~ Mtd not .inlluenecd byUl(\ n~scnrch MUvity.ln this 
cnli¢ post.hntv~st f¢SCtlfCh .r~sulls in n reduction in thQ CO$I/i or the l)osthnIVcst ncUvhy, fQr Q~nmplQt 
transport Mdlor stormje Models arlhlS t>w huve bf!cn dl$CU$s¢4 by. f(lt extunplc. rrc¢boitn.Pnvis 
atld Edwnrds (t 9Sl). t.hoilnll\,lrt~mt asst,mpUon is thntthe pthnary f.1tm pfPdoet 1$ u~d in fixed 
proporUQn.$ wnh thtpostlmJ'ycst Inputs and the ¢.oonnodUy docs not r'haugc fanl1 in Uds process, 
e~1tmpl¢.$ nught bQ numy fr\1il$, vogQt,'lblC$ nnd [JOssibly ':~g$, While, r¢ltUlvcly. simple this tn.odet 
cnt\ provlda U fOilsotu\ble npluoxhn:tUon in SOIt\I} <tnses, 

111) C()l1Ipif!x Pracessl11g Mmlel 

Clently the majoruy of ugrtculmral (and forcstry nnd!ishertQs) ,ommodiUcs involve soUte 
postMr\'¢Sl pnx:eUtng, mnny f¢qnite ~omlllcx processiug before they nro in tho farm conSUfMrs 
dQ$tfC When complex pr~cs$lnu tnk¢s plnce scope emerges ror substitUtion possibilities between 
thO' (arm Ic.\'clprunilry commodity r~nd other inl~uts u$¢d in the rU()cesst.hg nctivH)'. In thcse 
SUtl4lUOnS the model r(~r .cvllluahllg the wclt1fc·lmpn¢ts of pOSlhtu'Vost rC$~tr.:h can 1l1$0 become 
more complex A lorge shuro of UI<! f¢cent UtcnUUf¢ on postharvest rcsctltch cVIlJuauon hils focused 
on this IlteAt fot cxnmilic. scc: Alston (J 900) for n review, A erucint hnpHcnUon whl~h Ims come 
fromtllls work hns \x!(m the Cino which Iii required with posthllt\'cstrcscnreh ifthc dlsttibutlon of 
the research g(llns between ditt'cnmt groups iI) the production chain is hnpot1nnt. It hIlS beet) shown 
Hull dcp¢tldmg QU the nature· oCthe ptocessins $Qotor Rnd where tho r¢s~lr¢h is focused it is possiblo 
that the pthnnry t)(odue<:tsj UUlt is flmt1ers, could stund to tcc¢J,ve only a snn\U shnrcar the rescmrch 
Silins (Utd ~wett under somo conditions be worso ofl'. pftQr the r¢.s~'lf¢h results aro adopted by the 
processing s~tor, 

Apphcatloll of this typo of tn()dollm~ lh~ siglltncnnt dfuwbnck thAI it requires dotnncd informnUon 
ou $OfUC of the more dlmcult to me .. ,\uro substItution iUld produet tmfl5fQrmuUon parnmcters ttl 
nddiUon the concepts nSSOclutC(\ with . hosc pnmmcters ato some of the more dimenU c<:onomlc 
prinCiples to graSl) and oOen nrc f\Ssocinl"'~ with CQUnHltillintulUvo impJlcnUPlls. 

(ill) Mitt/mal Process/ltg H,lth Product W()S/t1}](! Af()(/~1 

Some couunodHics rcqujrQ oostl)luv~st prOcess.lng which h\V()'v~S marQ Hum just truusport Ilnd 
~torngo but lhlsllto<;csshlg do¢s not U(!~CS$MUy hnvo ~Qmplox$ubStltuU()n. rcJntfQushfl1S• In such 
c.'l~es the qwmtUy or the eummodUy Jc.wlng the rarnt will on¢"chnn!~~ ~'y tho Um¢ it reaches 
consumers. ''fhls ~hjUlg¢ is usunUyinthc (orm orpro<:cssfns shrinlrogQ or W.MtQgQ. For CX,Htlf>le, 
\\flUl (ruitand vcgcttibJcs thero nrc oJl¢ilsignifiCtJutdUfcrcm:¢$bQtw¢(m tho qunnUly lCiWil\fl Onnls 
ilnu IJuu4vcntuuUy used by consumers. QVQn thouSh the ~hy$itnJ form of tho commodity hns not 
f1~l!sSArily ~tllwg¢tl Yery much. For this group or cUJ\uMdlUcs thU: more complox suPstilutitln 



r¢1~U<m$hJp$~an b9 U$lrntncd to ·be· ,rcbuivcly$h"P'~ wl'thoYt mu¢b rlskoterror,ll¢@tcbln this 
I1ltabrposthllN@.t 3ctivitypll<m .fQtU$¢$on f~otoi1whicb ~$\lllinn t.:du¢tl()o hl the po$th~rvc$t 
"\\ItlstuBc'*, In m9n~'$¢$ .thl$ n~wt¢¢b"()towbas'!l~~~ cO$,~nssocJn,¢d withl~~vhl¢hnc~d(~ b~ 
of( .. sctng3i»sttllO\WlSt,1gc :.rcdU¢U()n·naht$,ThJ$t~Qt tc;$entc:hmfght bQr~$:trd~d fl~ (l<w¢lophlg a 
1\¢wt~lU1QiQ~ whi¢hln fp¢t ctmn$t;$ tl\Q fax¢dpro~rUOn$feh\UO~$hipb~tw¢¢n,th~prQ¢Cs$ios 
inputs Mdratnlpt()duet •. b~w¢v¢ttan~ UI~n~l~hI\QJQGYi$ adopt~d A ·nQW nx¢d.luo,ponions 
~laHQll$hip~xi$ts, Ttlc;¢itcd Utcf~turQlui$fiot8iV.c~ (iil\'¢t ;utcnUOll to Ul1sSfOUPO(: c()"U\l~dlU¢$ 
amlt)1)~()r r¢$¢arch()t~tc()m¢, Th~Y. c.~n .~~C¢Qmrn~~(¢&by usIng $p¢Cinl~sc 'YulU¢$of the 
$Ub$l.i(uUon pat1lOlctcf$ luthe¢ompJ¢x ~r«cs~h\, rtlodel •. hQwcvor, ¢hJ$et cQllsfderntlohQt' the 
mr..fi$\lilm<mt. o(th¢ t¢<;hni¢al ¢h;ulg¢pnfnmct¢t$ isrequlrt:4. 

(hI.] IIt4/t1t impacts (J/nesf!.(ifch ~.If)d~/. 

rn~¢rtil McUS Qr lh¢ tlgd¢ulturnl $c¢t(;)r th¢tclslnCf¢i\sb1tJt\wnrenC$sof: thcptltenUul h¢tllth 
hllpnct$ otprod~¢Uon, pro¢¢$$inn nnd di$trlbuUon R¢Uvlty. At, lh¢tntttllevcl oncbuviou$'Qxumplc 
i$ th¢ itllpa¢t of ~~UCid¢$. At thep¢$thurv¢$t l¢vl;l$~wend¢xtmlp.lc$ ;\fQ nvnUnbl¢. $ueh Mthe 
fUlutoxht,problemin $1(m~dgtaJns. There ,hll$ b¢cn n substn.olltll $ctQf nm\ly~$ whlob ImvclQQked at 
,.he issu.e Qf 4$timntin~ th¢· welf.1fc ¢rr~ets orjHlblhJ,henhh. On'), .u smnll subset of t.Jd$ hM rQ¢u$~d on 
n$$¢$$.m~nts ot t he gains .from henlthrclntcd rcseilrch. Ther¢ i$n need to Adapt thIs to sun pQ$$lblc 
atcM Qf on~nulnnnd. postharvest ngrlcultumt rCs¢Mch.NC!llC of the, eutrotU s¢t. or f<:SCMCh 
C\1llunUOh mod¢ls specifi¢~Uy nddrc$$ this Iuell rmd it docs not 6¢¢ntpos$ibJc (0 ptovido a $hnplc 
adt)lltaUon ort.he complex models. 

tW N~w Product Dl$vt~lopmeltt A:(()(/~/, 

A1thou~h probably mn u.~ cOlnmorl U$ sOUlC ofien s\lgse$t~d, some rC$cufoh do~s result in Ule 
dcveloprtlcnt pr ncommodity at product from {l cOhunodHy whi~h lU1$ not been ClvnUtiblQ before, The 
latter Is more fulcv3ftt fot postharvest rcscnrch,SQU\o nrc inclined to vnhlC tho gains (rom thfs 
rcscnrt.:h as (.he value or the new produ¢t,trhfs is c¢rt~.f.n to ovorcsthul\I¢ the 8(1In$ A~qQunl nc~ds to 
t» taken oflh¢ altcnumvc US~$ Oflhc resources which nrc likely to be Jlv~rtedinto the production or 
tllC ncw product Usc ,,(the diffcrence b4lwe¢n the new Mid old product price to vnJuc tho: gnlfl$ niSI) 
needs t.O be tr¢ated with cnuUon. The compleX' proce$Slng t(!~e~.rch (WUhltlUOn model needs (0 bQ 
ndilp\~d to estimato these types or gains, "hc 'tnmlUplc Juoducts rclutcd in both production nnd 
consumption" model brieOy diSCU$S'cd by Abton(l990) i5 tho dirccUon rOt tnosrcss, A simple 
vetsion is requitcd to providp guidance for quick appUcaUotls. 

(\11) Change In Quality A/ada/. 

Some tcscntf:'h CMl r¢sult hl n <:hungc In the qUI1Uty 01' tho commodity or product. Severnl past 
studies lmvc t~tld¢d (0 estimat¢ the gains (tortl this type of rcsenrch usillg the ditt~tCllCC in Iho price 
~twc,cn tho.lQW and high qlJaJitj product, Whilo this may be nn OPPfoprintc method 15 somo CIlS¢.S. 
Ulcse nrc likely to bc s~~hd cnscs.tn gCH¢rnl tl mod¢J which fm:orportltQs ~()mptQx dcnumd nnd 
even production substituUon pO$sibiUUC$ will b(} required, Some progress hilS be~n Jlmdc In thls 
arc}!. however. a strttfghtforwardt casUy um1Hcd model 1$ not yet. rcndUy nvntlubto. 'rho most 
common slmpll,! mOdel used is to (lSsume th¢. research 5h10$ J}\C d¢.tUtmd or U\¢ ¢onutlodity. As 
pointed out by Aston (191)0.1)33) this t)IPO of model needs to Po applied with eonstd~rlll>Jo Ctl\IUon. 

An), rcsenrch project mn)' well hnve several hlllmets Of) tho postharvest process. ror oxtunpl¢. it mnj' reduce 
the cost u( lml1$port nnd storllue und hilVO ntlirnpact, onpubUchcnlth. In $ueh ¢lJSCS to fully ttu,mSUfC th<t 
gains (or losses) from 11 resctlrch cffort morc tImn OM or the WCUiiYQ mcrlSUfcU\\!ut uUldl.lls nUl), need to be: 
employed. 

fro this stug¢ there hnvc nat been many tUfcmpts to determine whichlY~$ or rcscnrch Mc.l nlost common In 
the r~s¢nfch l'r()Utnm~or tcsenrob insUtuUoJ\s, TllbJe 1 SUllUlllltisQ$ tbtl results tlf this cxcrcfso for ACJAR's 
post.harvcst rO$¢Mch ~1r()gram. 
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l1Qun~l\{~h~utea${pr()J¢¢j$.lJfI).itlcludedj UJ$$@nU.~tbr ~1r the 1110$l cnmmonut¢,;,ot t¢S¢.1rchbup4ct, 
i~ wa$1t)&c~~e.UQJt.Whh 11 9rtll4).4r~u$.ill,~ on ~hl$hw~et:N~~t 11)0$t reon\i1J~n f$PfQd~¢t,qW\Utt withnv~ 

. . . .$··(Qr,\i$hl~ (lnUd$t$slic', lt~11th lml)tlct$ At~nbQhnl1OmI"l with tQ»tpr(JJ~<:t$~mph~l$iogtl'I$$r~~ 
.. hav¢·1>Uo •• Qproj¢cJl wh.¢h bnv¢I~¢d~m~t¢~tCla,¢d tQ ntQdt.~t#whfchhwo.lvc cQ.uplex 

}lr4)¢~$$jng .1'",lJ. if'p~®~b~y.pthm.riJy ~h~¢lC) UI¢,im~\lro .QfAClAR'$ JP1nda(¢tQrJ~r¢h whl~h rqg~¢$Q~) 
conabQmUy~re$¢urch whJld~~lopinfl ~Ou"nt PtU1rt.¢f$, Hpwcy¢t. It ~uldaJ$4 be ducte) tho factthut, nl\.lQb 
¢f:~h~r¢$¢atchhl tl~4litc;l~t$tn0r¢ npptQPtl~t¢ty JnJ()l.h¢l~dvnto8@d ~t¢ilQQ'.'rrthi$lt Ule ~~. it wUl 
(hpperwly) bcunOJlJ.1t, ,(onndPubUc~ort¢$I'~rQh b\$tltuUQp,$J\mdbls thi~ JY~ 9trQ~tch. 

ThiS $hi1pl¢ cat~8c)ri$UUpnU¢m$tO$utm¢sttJunth¢rQm~y ·\>en.ap in (hI) Shllplcr. r.lethod$nvUUllb1.o to 
¢vuhJ~t~ Wn$U1~~ r¢dtl¢h~g't)'p¢$ pC rf!~tchJ ·ltmuy ~.lm.POtumi to. dev¢tQPa.$hll~lJn¢dvcr$I()" Of the; 
,omN¢xpr()¢c$$hurmQd~J to .$UpPQrt proJc¢t' levcJc:valtmUo'O$onld$ WPQ.Jn ~ddhlQn JlltKl¢JJ whIch con$idet 
the h~tdHu'd qunJity ChU.l~hl},t lmp;~ets otr¢~1r¢hnl$Q~n~ to tr.quirc ¢lp$¢r uUeUUQJI. The litst·nr.:a Is tho 
fo¢U$ QtUtC re,t;t QtJbf$ paper. 

4. AN Al~1ItltNATfv.: MO.J)r.lffo'()ul'wrrUAltVl'JrrWAflttn.mllt'1.()N IttS)~"Cn~VAJ.fVA1'tON 

In Un!) with the view$' ¢)(pre$$~d¢Mnerln this p3p¢r n i$lmport1tlt. to. ltaY¢t*$ f.J<mge t tenn nim the 
fUlrodm:titHlQ( r¢s~1rch ~v:;lh.ll.HQn mOd~t$ whieh 3JQ~Qn$i3h~nt with fh() bc$tnvnUuble thcor~U(!tll JnodoJs! 
A~ wai cmphasi$¢Q it is afi~m Important t~bl\vo. pv~Unbl¢$impr~rttloU¢,ls whIch, cun b¢\lscd reU:,bly dudnlf 
the a~w¢JopmentpllJueor lnttoduchtU ii\fot'tlaUon,S)'$t~m$ tQ$Up~rtd¢¢'$'OtNlk11dns It.t f¢smltch 
h\stJWtfQl\$. The currently nvuih\blC eomplcx prl)¢~$shHJseCiQr .modcl$··Q.Rcll do nat satisfY th~ c()nstrnitH$ 
di$cu$.~¢d in sccHun 2. Th¢y Me not very CU.sy to exp.hdJl '0 mm«o'loml$i$;thc J)nttlmetQtrcqultcmCI\ts Ql'\1 
d¢Jmmdh~g anti at tblS $tp~ there Is mu n re;ldUy fivnH .. blo $¢tot tbcs¢pamme(Qrs whlcb lll\Y!) 'bee" 
ilsscmblcd t thc~nent esumiluonrc<wifcmenfs atc sUlldcnl;tndfng which nrc nQt simply locQrpor.nr~d In 
$pr~'d$h¢et$~ Md the prQ¢euurcs (or CSUtIluUug the impllct p~nuuct¢t'nrc .not well dcvcJ.opcu. (AJthoUIJh with 
respect to tht laupofnt studics, soch IlS.t l .. omieuxruld WOhl~¢Jumt (980) Im\'c mnde some progr¢$$}. 

In Un, s\:ction tt mod¢l is omlhl,d wIdell nm~mllts. to nn theg~pbctwcetl fb~ (()mpl~x pr.occs~lng modl!lnnd 
tbe $lmple no.ptoC¢ulng model (rom previous studies, Thi$ modl.lll$.¢nllcd uwnsta reduciunPQstlnnv¢st 
rts¢nr~b ntodcl 

Ftgure 1 dlustmtcs thc$hnplQ (;0$\ ChnnSfJ model u$¢d in. forexnmlllc. P'tccbulrn ct ul (l982)tUld tQvicwed 
Jtl Alston (1900). FIgure. Hn) Ii the C()twcuUQm~1 $UPl1ly/dcJlu1tld Jhod~l withQut ~Uly posthmvc$f sector CQ$ts. 
Tbe form level $uppl~ l~ UWct ml Srund the rctan dC.tMfid b)~Pr' Fib'UfC Hb) Hlustrnt¢$ n nO$$ibl~ postbpfY¢st 
s¢r;i~C $cc;tor supply itlunUon The supply oC posthiuvcst Jerviccsj ·bcfoy¢ rcs<mfch,. is given ns Sm. 1110 
dcmnndCor JX)$tharv¢$(. scrvtcc$,Dml is n dcrl\'cq demAnd and is. ~iV¢n by the v¢rUcul disUUlCQ b¢twccuthc 
r¢miJ dqrmmd nnd fhrm hw¢J sUpply, thcrct(m~t UU$ deumtld intCt$¢ct$ the qurunHy axiS' in fl'f~urc 1(b)iH tho 
cumntHy wh~rc tbe retnU denumd nod fhrm ~uPI'ly intersect., The inunsw;Uou ofth~ posthMv¢SI sUPlJly and 
detiv¢d demnnddctcmnn¢s the cqumbrJ~nh delennhling, thef'¢(;iilrUico Pt. thc r"tn} hw¢l pri~e P(lhc 
PQslbnrvcst or markcuugrlll:nghl Pm nnd. tho· cCluiUbrhun qUilnUty. Qo- An important (cntuf¢ of this m(jd~l is 
Un: M~mmptj(m or fl~ed ptoporUooif thus thopo$thmv¢st $qtyice$ tue used fnthesttmc prop\utu.m us thQ fMm 
product (or nil pde\':$ nnd qmUltHfc.$, "his c.\i'lblesthc fIDsthlltv¢SlSC(Vices to bofn¢usnr<:d. in terms of ftlrm 
level autptHequivtllcnts. hHi.ddiUon th~ modo.1 n$sinuc~th~U tho n~t1)H qunnllUes nf\lln tho snmo uulw M the 
rutm qumnHies 0 AIs,:on (19,00) U$eS II ,h"nnt dHlgmmnmUg rCprC5I:UU.UOtl but$cp~rute$ the t'lffn I1nd rCltlU 
lQvel$ whi<fh td.lows for diCfcnmtpttc() oniUi M th(,\ tcft,U ',Q\'cl and lhe QbUlly tOfllc;lsurc cueh (lWU1Uty uxls In 
dilf~'cnt Unlt$, lfdus Is donc, however. tho, C(luIUbrium.hu¢n~ofln¢'U()05 in r:igurc I t$rQ lost tlild equilibrium 
chnngcshllvQ to'\>c deduced from n .ru.uh~HnnUc~lmod¢J· nud inf~rr~d onto U~¢ figure. 

J('POSlh:uvc$trcsclIfch t~due¢s l)Q$thnrvcsJ ¢O$t$f \hi~ c:m be t¢l'te~¢tlt¢d illltlg\m; 1 (b) n:; n shin from SUl to 
S'm· 'fh¢ h')rm Qnd rcudllevcls t¢nuUu \lI\Chlmged, 1~h¢ ~uftcr t¢$¢:~rehb' ~tlUmbthUtII$ t!ivcn by thQ 
hU~r$c¢Uon arlM, d¢dvcd dcmnnd nndtho ncwposth~NC$t $UP1)ly. rills ~~W¢$.lhQc (uJlowinu: tUl increase ft) 
the qtumUty prmJu~c4 nnd consumed:ttnm itllhg rcUlillQycl tUi~Ct nn'n~nm$Q in tho ptil;C to l1rodnccrs. nne! 
nrcduction itt tho pusth:lrvest SQrvic.c price. frhc benelltsfrom the r¢$~lrch elm btl mensurc4lJn two ~\'ll)'S. "ho 
totnl wolfcltc glUns nt'/,! tho nren between lhclWU PO$thUfiic~t~,tViCO $upj)hc$ nndundcr d\~ u¢''i\l~d dcmnn~ In 
lrigufcl (b). AherMUvcly U is th~ sunigf lh~ chMg¢$ ht'$urpJu$clf or ¢!\ohorthc Um~c. groups, 1'hJs islho 
sumorfhc$h;.d¢d nnmslHVigufc J .• 
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Fi~UtQ2 mU$tt~t¢,$dl~mltn~ $itJjlld()p Int\~lt1slQ~tlemmi InUu$, c~thc po$tl14JVmlt$(:tvl~,o $Y~~lY !CQ~t$) 
~t~ndd~to'hC f(Um lev¢l $~~ply to ~tYC th~tctan lc.v4!lIUpply. St. Thl> ~ilt~t~$UU$. Ar~ UlWitrnt¢di, 
tdtllQUSh it 1$ A UJtt¢ h\O,rc drm~h IgdcmOfl$tfJH': \,IHhrtPllct 9nh~r¢$~rQhtA$,I~$ ~n $h~Wn inf)llier 
pUPQr$itthCSXl$thllrYC$t~rvi¢"$»pply J$ pertc¢t~. ~~ ,~U~* ,hehalf (ltUl*lr~$~tQh: ~al~$ wm b~ dfstnbu,t~q 
b¢Jwe~lr~h.~ pr«lucer$ ,and ¢~ln#um~r$~'fnU\nJlY .$hWlUQtt$ wh¢'Uho~tlrit~dtQml conuno~Utya¢Uvjty\t$Q$ Qnly 
tlSffillU shArQ~r tll(:$e type$ ()C hlput$ this"d$ht~ nr~U~(ict¢.pre'~nmU(jn, 

Thi$lnodcl, clc1Jtly dQ¢$nQtnllow(4)tmu"rJ\$p~ ~r p()$OUll'Ve$tM.tri¢ulturnlll~tIVUY. A$wn$~'$¢q$$Cdln 
dlC .p¢rvIQUS g~UOO it aO¢$ JiQtn¢~Qunt, ,(or lhr: ~M¢ whet,'(; d19fC tlr¢ I()$"$o(dl~ prC)du(:tbQtw~~ld!~ 
tarmsnt¢tltld thciebdl oup¢t. M~D)' c()mmodiU¢lntcC~qt"9feri~d~t'hi$wen~tthf}prod~ctf$"Ql 
PtC¢~$$cd .to :thy dcsr~'>.flgUf¢,3 nJuS~ypt¢$lr(otn qtl:.drant 4l~Bmron~1tlq n)()(Jc:lwlli¢h· ¢~nnCrqnlmQ$tc; 
thb r¢;ltur~ ,.nd l¢t4lr,l.lh¢ fc;dut¢ Qfhltcmld dtfennlMUQ.fi otwo nUl(ketcqombrh~"l.IA cblsUlttsttat{on, (ot 
$fmplieity.tht; 't)()sthnl'VeSt service' eosf$Mc R$$UmCQ t() bo 7,c(Q. .. 

Figur¢ 3(n) J.$ ·th¢ rel~n $~clOrQf:·Ul¢ fWlrkqttQt th~comm~mr.}tigtlro3(b)i$ tht>(ill1n levcl$uppJy s¢¢tor 
tlnd \$ n .mjrtatimng~ of the; U$~1t $UP~lY dftt~.ram, In tbllf ~~~¢ the two q!1tl"Utynxel~rc m~l$ur¢ln,unn$ of 
the "roductt pr~)C¢$$lng which SUbSfAtlUnlly ~hunsc$tb¢ form II n$$um~d riot to UlkcplaeOkThi6 mft;ht. 
th<:r~(or~. tcprc.$¢nt nmny(t¢shftuit undvcg¢tAblcstmd even ronny ccte;dcro.ps $uchtl$dC~t J,ul$C$ •. et¢. tn 
these crop.' itJ$ ~ommon fot the trtlfispon fJlldstQtnU¢tlctiviUC:$ to restdtin. u tc.lS<)fUlbl"'$lmroQrthc ctQP 
winch lcnvc$ th~ fllrmgfll~ not rcnchin~ the C()"$Urn~r$. Thfscnn.~ due (0 p¢st imd disenw ntU*Qk, $hriokt\8~} 
~'tly ri~ning, »"ndUng (~lml.lgci ¢t~. In FiglltC3 two .~;1S¢$ utO Uhl$ttut¢d, Fir$Hh~ $ltunUon whcnuQ 
wns~'l!t¢ ~cur$ ,'hHr is rcpf(!S¢Jlt~a b)f drawing ~ 4' de.gr~e Une hl $¢cUons (b) nnd Cd) or ltlguto l.aYUSing 
this \\iJ\$U~gc (.mn$(ormmlon lincth~nnm level $Upply SrcuoPo transformed into ntef.uU IcYOlfiupply$rO. Jrt 
this uno .. wllste" e.xtlmpl!) the f¢um supply is ldcntlc~l to the t'UUl I¢vcl fiuPtlly. 

Jfth~ Jm:x1uct i.s tnln~por1cd, stored and }umdlc4 uSing. eXJstln~ tcchnologles tmd 40pctccnt JOSS¢$nre 
expect¢d tJum a wt~stagQ umuirornmtlon linc wHh n flop!: or 0.6 to the fMm prnduct uud rctnll pti<!caxcs (n 
line or about 31 tlcgrccs) can 00 used to {;cnortUc Ih.e rctnH level supply. now Srl WH.h the tctaU dClU1Uld us It 
h;*s been draWn the cqmhbrmm "with wnslll~clf glve.s tt htghcr price ( by 40%) fIt tho r~udJ level nnd nQ 
chunge ttl lmco nnd ()\mntU~ m th~ farm level This is only 11 cojncidcm;c wUh thIs pnrhcuhn specUltnUon of 
rhe dcmnnd 

Pigure 4 udds the postlml'vcst scrvlr;e costs to 17igute 3 In this iUustrnUotl these servlc~ cost (lrc USSIHlICd to 
h,we It p¢rrC<:ll~ clusUc supply .. Thoreforo the "with l)Osthm'vost scrviccslt limn s¢Clor l¢v(il suppJy Sm Is 
drnwn purnllcl to tho (nrm Je\>cJ supply. Sf. With .techno.logy whiQh give.s fixed proportions pOsthnrvcst JOS$C$ 
or 40% the retaU SlJppl}Sr is apprOpt1t't(}, It postlmfv¢st fQscn.rch{s undertnkeu wHh develops n new 
tcchnology which reduces wnstngc to 35% then tho wuslngo. trtUlsfornmtl.on line is shm~d by the tC$cnrch. In 
mo.st cnscs, however. tho ndopUotl ofthcsc tY'~$ oftcch'IOh)J3IC$ n!(jujrcs the us¢ o(somcnddiU<mul tCSOl\rCes 
and th¢n~rote nS50culted costs. rrthls is lhe Ctlse ttl!)· supply inchtdh)U' pastluFvCSt CO.St5wt1l also shU) to S m 
'rho combined effect or both changes Is n shirt in the retmllcvel supply to S r, ttl equilibrium the following 
chnngcs urc ot;icur: (he rctnil prIce folJs. tho qllfinUty ~onsUtned Inr:rcnsc.s; (MUl production rnlls b¢cuuso of the 
slight fnll in the farm level price; mId the cost ofpostlmrvest scrviccslncrc(lscs. 

tfhc wcmm~ gnJns from tho rcscurch ur~ given In net terms Ql) the Ilr.ea "HWy~11 which 1$ the gUnl of th~ simdcd 
tlrCflS in Vlgoro 4 en) tlnd (e). Notice thot f()r the coudHtons dcplctod consumers goin by the shndcd orcn in 
figure 4Ul) whil~ nmn~rs loss by the shndcd nren. in mgurc 4(<;). Ucclluse afthe per-fccll}' cltlsUc supply o( 
postharvest s~rvlc¢s nssumplion there fire no surpJu~os lmd thcfCf(lro surplus chnngcs at this leveL 

There nrc muny vurirmotls or (hIS mod(:1 which (lIm b¢ developed ttnd dIscussed, The following tirO n fc.w 
point ,\'hl<:h nrc ItnpOrUlIlt: 

0) llsUmmu)Jl orth~ !tupners or~hlstyp(l oflcchnology is rcluUvcty strnlghl. t(u'wnrd. Th~ wnSlllllC 
reduction chllngc tint! tho chnngc hllls50ellll~d poslhnrvcst scrvJcl) costs Ilr~ tho .two ImpQrtmn selS of 
informution Prom clIlp.ctlcn(.'(l: tJt A(~IArt this typo or InforrnnHon is rcilltivcl>' ens), to oblnin tUtd 
tcchnicuJ scicnHsts CLlU fcluto to thiS rchmvcly ca~ny, 
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5. 

F"nuQtsmtly. silln or lon from this typ~orr<)$¢nrob d~p¢ndln~ on th¢ ¢ombhu)UQrt ~rl}t\tnmQtQrsln 
Ul¢lnoqol, Thc)cVQl pf ~9$\Qhunn~ «~lntivg to the W~S41BQ. reducUon i$ hrtportunt, flowovot, ~~ 
would be expeoted th¢ demnttd ohistlolWl$ t:dtlonl. If tho Qrop Is o:qlQrtcd in» smull ~()untty mOdol 
then fnntlots Wmaillnf 

It 1$ pos$lblotptQhl)(. tllQPQrCcctlyclnsUo pO$Ullnvcst$ct'Vi¢e' Input mtpply. ThlsfQ$ults Inn .~lrm 
level snpply (Figlno 4(C» $hnlttu' to tht~t shown itt :Fiaul'Q2.Undor tM$~ eondiUons tho pasthnrYcst 
scotor ~nrl gni.tl from thQ rC$cllrch. 

It 1$ pO$$lblo to dtaw nVQrsi(m Qr thcn\oclol which scpnl"nJcsthe olumges nt: thcrQ~n level Into t,ho$Q 
ll$$<wtnted wHh tho Wtlstusc .. oduction Md those wIth d\¢ ~Q$t ehfUHl¢$, tfhl$ rCpl,¢$ontuUon ¢IU\ bo 
u$cful for undersuUldiug nod lIlustrntlng the httpnetsoCthis type ofrcsenroh, 

It Is possible to h~l" ,.\( ncr rcscnrehli retall supply huor$(:ct thQ "bo.fbre rcs¢llnJb" fctllU $UPl?ly. 
Thts depends UPO' \ ~tlvitY¢hnflges b~tWCQ1) lheoQst clumgc$ nud tho Wn$U1SQ Qlumgc$. 

!tis posstbtet<l d.:. M~f t ,'I¢. postlUtt:V¢st:SCQ(Qt in te.Jltl$ of the r~~nll sc¢totrnther thnn tho ps :shown at 
the fllrm SdQtor level. 11lisctln be included by adding the pO$thtH'Yc$t $crvice costs to the 
trnnsrormMiot\ lino in Fisuto .t(d). 

A flHuhomnti<ml version or this model eon be developed which Is shl1Unr to the previous non" 
displacolllent models, 

1'his popel' hns (,h$~llSScd tho Issue or intcrCucillg the coosidembl¢ fOSCllreh cvnlU!Hion Htctuturo which hils 
devol oped during th¢ past few de~mdc with the requirements of dl!ctsion",nulKcrs in rC$cnrch hl.~UtuLlQns, It 
litis aonQlnded tht\t further theoretical dQvelopmclHs in this IUCli nrc ImpotUmt to ensure tho continued 
Itnprovcmont In thn quaHty of osscssmcnlS usiug these. techniques. However, there llppcnrs to be u gnp 
between m:my appllcnUcms aml the theoretical m()(.)cls. To C.OSUfQ thnt this snp docs llOt widen it is. MUlled 
that S()It'> tTitCtlllCdintc models need to bl) developed wh.lch nulltltnln the lhlk to the complQx models but 
wht(lh nrc not quite IlS donmndtllg or information. These, howevor, need to bl~ closely telntcd to sp~clfl¢ typo 
of rcsenteh mens ond limtted to Uppli<iUlion In those nrens. Tho. pnpcr illusttntc$ thiS point by describins u 
~plloiuhscd model fot ¢vo.lum.lng rC$cnrch winch results in posthnrYcst wtlste reductions. 
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