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Key. Indonesian .agricuUuralpoUCies not::only, havesi.gn\fttant:iln,paefsatlhe far.m;and'$~lotfevels 
outeoonofllj""wideaswelL ,and ;shouklbean.alysaQ:al aUthesa Itt\lels, ~t¥\yavt;t. n1t)$t s,nalyslsQI 
tltese panch;s has 'Q.etio at aSingfe levelaadwitbno 'integt~Uort ofanntY$is a,e~S$ltlB\tarioU$.level$ 
In Ihispaper" Unk3gss, between: models :U$adin~nlaJrsis ;Qfa.gri~ijlb,.u:al POlr(:lSS. at 
considsredthtougntha·choi(i$Qfspet.moaltQ#1s.iil!partfcufa.rparameter esttrnatos" ~,~,iefUftDiaiiti~D 
esUmatesofkey ·ComputableGellr;tajEquitibrium (GG,;;:) nlodelparametetsareiundam.eni.altOtha 
results obtained when u$1ng such nlGdelsinpoUcyanat,lsis 

f'undingfQrlbfspioject 'was provided by the ,Austt'atfan (Qr'h:t'~arnatitu1al ,Agncu~:urat ' .• ""J:"" ·:,.QJ;i'f'l"n 

(ACIARl. The authotS .a¢know~edgG as'sistance witnthe the iNOOGEM r~enar*os 
'fendat Gregan, the AuSfraban NaUonalUnlv,arstty ~ANU) a.,'ltJ ~la!'m :tlK>W~no:"a ,ainatjFS1S U~Vl,"'UI,Ic'{ 
Husain Sawu.Centtefor·Agr:o··So.elo.eoon.omfc (CASER) 



IntrodUction 

Aswithrnan,y develQping'~ountdes. tndOila$ia;·s,agricuJt.uralsector,(st\,key'.campooaoi:,olits 
eSbnom>' This Isppliesbotbltrterm.sOlresOUrcesQsed-tha,secl,oremployingabOut,haJflhe 
workforce .. ,andoutput,pf()doced .. ·the~ector ;cQ~tdbutin9loover h~IfQlconstimetsexpen(fitures,~ 
Thus majoragdculb.ltal,polieies. ;sucnas thoSG iJlVOfvlos,'tha 'subsi(iisaUon oJkay,lnputsof ioutputs, 
wlH not only have an lmpact at. the farmal19 ,sec.torla!1e,f but also e,¢onQmY';\~lda, .There:verse 
sftuaUontan ,apply also ",gel1e.ralpo.uCies,aBP1i~ctal1tlaeCQrUJmr"'Wide lev,el~ sucbas;lhose ,aUecUng 
coosum.eroemand.can have .asignific,ant irnpactat lhefarm,andsgric'qltutttfsectorlevei 

aer:;ause major' ,polioies hav&wide rangltlgi01pacts*'thair.analysls should be oomIJ,rehen$tva~ 
covering aU levelsiiow$ver.thfsisrat'etythe, case,MostagdcoltutalpoUcias havabe.en .anafysed 
either ,pllhe fartn or sector levelwllh v.eryliltfet1Q,nsiderationof' t:hejreqQnomy~Witfe impa.et. Fot 
.exampJa.lbelettdisar $ul)sidyaimed 'h,itlaUyal as~usUngtha:uPtakeof new high ylel(bogdce' 
v;;irieUes.hasf,)een .analysed direcUywfthfa.rmteveJtnod9Is(forexampte,SawttandO'~atien f99S) 
and seetor:almodels(for ·example. R.osegtal1teta11981.,Plggotat.at 1S9$.).byt onJyfot' it.simpact at 
these tevels.What.cotlSida.rabon lhareh.as beenofttle aconomy .. w'ld& .lmpa.~$ ofsucbpoH~le$ bas 
generaUybeen indirect viti econorny'"wldeJaveJmodel~an 0 Sarna SpeGdiC aSPetltiK~ ltle 
budgela.ryjmplicatlons,(fQraxampJe. Behrman et at '1989), . reverse SltlJ a hon also aJ)phas WJtl~ 
macn:u,7P.t:motnio pohciashavingratelybeen ,i:ulalysedin terms of' !tiEUf :seototal impact Jet ·,afonelbaff 
impact althe farmtsvel ThefaoUhat nttfe tOf: theanatyS'isha.s corlSideredtnepoha.iesattnQrethart 
ona Jevel 'Was an aspectttnjcln~in tha 'liUisReport{EUiS 1S8S)ioreiallort to seotoral rn.ode(sf1ot 
incorporattngfatm lave I' tnforma.tton int.o their speoUlcation U More:tban one {evetofaJlalysis has 
been. prasen.t.eothen it isgeneraUy to an Independent lashtoo Wlth: flomtegrationof lhe models used 
fnthe variQus levalsof analysfs. 

How ca.n mOdeJs used ll1the variQus!eveJsofanalysis be mtegrated orhnked? ,Basically. tlnKnge;s 
can,ta,ke:place in any of the main components .ina model's spec~Uc,atlt.m; nam.eJythe theoretn~al 
speoifioation.tha parameters and the data" Models I 'ed tnthe different levals of .analysts ma,v oarry 
',tnroug,ilconsistent theoretioal .sp:acificatlons.paramaterestimates otbe ba.sedofl dalathat ,$ 

cOfl,sistentb:etween levels. 

Oneaspec.tthat. hinders llltagratad multHeveI analysiS, ts tnallhe modeis used in UleanatYS1S althe 
various lev::elscan be based on differentframaworksF''Orexample.parametar estimates for the 
sectQraJ models are usuaUYQbtaiHedfromooonometnces(Jl11abo.ntechruquesalmed at ma}!;utusU'lg 
thagoodness of til <to real world da1a Ineontr:a.st ooopomy·,wideCGErnodet parameters ,are usually 
8ssigneo(onthe, basis (lfe math:, '$<; that try to capture the equilibrium speodicatton of the fllodel. A 
"good'sectoral model estimate 'Hay not correspQfldto a 'good" COS modeleSbmate 

Totntegrate 'the models used in the arralys.ls at the vadouslevels requires. ata minimum some 
unifying prim:nplethat applies in aU 'the levels .frameworks· The pnocipIe undertyttl,g the goodness of 
litcrUerta .appbed inthee.conoma.tric estimaUonof the parameters of thesemoral models cO·flcems· 
predictn:)O, If model par.ameters 'pr~dlcrthe best fit of past data then they wlllmost likely preatcl: best 
Hl~ m of 'future data given no change ulslruclure. A similar princ:ipJe would appear to apply at the 
olher levels of.al1alysIs •. aUhough ttl theca.se of lhe economy-wide CaE modetbng thft ptedlctlOnrnay 
not always concern quantitative measures bot economictheotetieal out.c.omes or even reqturedinpul 
specifications being s.BUsiled 

The shortcornings of narrow and umntegrated .al1alysis, are ,addressed m nus paper ltnkages 
between madels us.ed til analysis at variouS levels ate oonsldered Ul tetmsof theaconomfc 
speetfication,Akeyfdcus.in this de!lelopmeru lsthe linkages between QSurnatesfor sectoral and 
cee models, Thetheoretlcaldevalopments .analysed in the paper Breapplied to tho determmauon 
of demand parameters for an Indonesian aGe mOdEl'f withslrong linkages to a detadedagrtwfturat 
sector specification (lNOOGEM[Trewin. Erwidooo and Huang19931). 



Some lhlkagesbefweeo·diff~.tent:l¢vel .. ·moqeIS 

Linkage.s Jnspec.ifications 

Q()nsumerdern~.~(ll$·~useRtlaspectfor(>Of)$rdetingp()S$ible:IitlkaseSin$pe.cJUpatJ6n'b~tweantha 
various level mpqels.Sawitanpo~aQen(199a)havepevelopad;a farm hopsei1olqmodelfor 
InoQnsstttwhiehhas.a nUl11berofimpUorltiOJl$ fprtha ,spa'CmoaU~r·Ofc:bothsaotoraJ andeconamy-
wide.mo~.aJs. Fa.rmJav~lanaJysi$·wasse£ma~ particularly important in detetrninjn.9'mQre!aggr~ata 
speciHcaUons(ElUs 19,aa). The farm househotd islre~tedbQth .asaconsurneranctprppu:cerltlthe 
Sawitano o~adenrnQdet The householdrecelvesuUlity frpm .¢onsumptfonotmark.etgpods,.its ,own 
agnculturaJpfoducts.aswellas.Jeis.urelime;.HpusehoIds.areas$ume~tloaUooata:theitdisore1iQnaty 
tirnelo:workiog',Qn'thefarm,to·oorhagrIcultural·activitias.an~tpfei$Ure (inqlodlnghQmeproduptiOn}. 
Pattoffoqdprodt,lction ·Is consumed within thaho.usehofdandpatt·ofthalabolJfusad on the 1arm i$ 
d~rivad 'lrornfamily labour, Thus lherearestrongJnte.racUoJlsoetween OOIlSUrllption and produotion ' 

Giyen theabovejnteractiO[lSnisnotsut,pdsingthat'ced~hlhoysehOld :characleristicsand 
endowments.for.examplethe oumharof.workers In.thahousehold~influ~~ce'houseboldbehaviour 
suohasl<;;onsumerdemand. More specificaJ1Yf In theSawitaodO'J3den mQde'\Sa,witand(Y6rten 
1~a3)cQmmodity demandis,estimatedasasyslem;ofbuogel snareequa,Uons' "lnfive .commodIties 
(inoluding.leisuretime) and including househpJdoharacteristicsas,explanatorstdong with the. usual 
prices. incomesancfcosts, The numbe,rpfworkors in the housahofdalso ao\s as an input to 
:agricultural production., 

nl.e model ,also de.morlstr.atedthe need tof;fisUngwshbetween tnale and famale workers. Ilfffarant 
male and female responsesareesUmated in aspects such.us,productlol1 with re.spect to wages and 
labouFsuppJy with respect to rice prices, 

The maleJfemale responses and household charscte.nsticsfendowment:>,lbudget constt'a.ints may need 
to be Incorporated in some fashion intosoototaland economY"WIQe models thaI purport ,to represent 
consumer behaviour,. Traditionally such models have beeoappfiedempiricalfy lQaggregate mao,et 
data withQut accounting:.fQf such aspects,Whensuch models have been appJieoto Jess aggregate 
data. aspects such a,soommQoilies. regions and expenditure gfoups.andsolnebmes sa:>!' ate 
distin~uished, but rarely householdch.aracterisUcs (see forex~mpte. Rosegrant etal{1987} and 
OARD 11990)). The male/female responses are relatively simple!o repres.entso long as separate 
series on male and female worke.rs are available. A ddfJculty with household characteJ'JslIC$, 
individuaJ tastes and soon is that diff:erencesare often averaged out or othenVlse altered in the 
processtngof thedat.a, prior to theanalysIS,Anex.ampleot this lsthe converSion ·of hOI:,Jseholdda.ta 
.into per .oapita terms which removesanyhouse1101d eharactaristicssuch as householdstza(Timmer 
and Alderman 19Y9}. Even jf lheimpactof.farfn level variables su.chas the number ofwo.rkers In the 
hOUsehold 1$ not removed by the processing of the data priQfto analYSts. they maybe more dl.Hlcuft 
torapresent In higher levelrnodefs. For example. a time setiesof average values 015uc11 variables 
may not be sufficient 10 represent their impact Measures of their variability may also be required in 
sectoral models. This would be a simtiar sitvationtotha,t faced inpr1ce stabllisatlon analysIs (see for 
example Newbery and Stiglitz 19S1), 

The treatment of househotdsas both producers andconsumet$in the model emphasises the 
endogeneityof householdincoma, Househo1dtncome t$ oftentr'ented as exogenous in sectoral 
models whereas GGE models QUar theUexibility '{crntc be trea.tedas either endogenous or 
exogenous. On theolherhand. many CGe modelssLlch as the CRANl modal (P'XOrl at a11(82) use 
traditionally detetmineddemande'ashcaUes aspatameters Thetarm leval analySis would suggest 
moreefaborate demand specifications would b.e r.equired to determll1e these pa.rametars. nhousehold 
cha.ra.cterisUcs!endowmentsib.lIdgel constra.lots and mal.effemate responses are Important Thts. 
aspect is covered inmoredet8.il in the next part 
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Lirik?Qes ,between csstimat.es 

'(::v~n IfthernC)d~ts ;.us~ ,lnthe vati?uslav~Isof.'ant~lysjs.!areli~ked;bYCQnsisteJli$pe¢tfi~a.tioos,there 
lssUlltheque.stionofJinkag,es(Q.etween;pp,ssibtaparameter~stjm9fes for tha models, TJ1emain 
intereslfn·the;followingls :linRagas !petween$e¢10rala(ld0t1~.mode.lparanleterestimate$+ Tfltsls 
beQalJsath~Unka9.e,s!between,far.mand$ectQra.I·.mO?~l:)par:ameler~sti~\lte~an~tjt;I.~UveIY$trajght 
forward.beiogbased onsimnar~onomettit~'ltan)ewpl'k$,ltlconlrB$t.OGen1,odeJ~,have 
speclfiqationsconcemed (more' ,about.cOO$"(sfenpywnbge:neraf,equilibdumeconomictneory than 
econometric.aspects suC:h,as ~goOQnessQffit 'tore~'dwofJd data. 

Nowthalthe proct~$.ses of.mOdelbuilding;anct:$olvin9hava,become,'essP('J$Uybep~uSaot Uta 
tleve10pmemsQf ,app.ropriate·SQttwa(~;*9re~terernphasi$h9S been.giyentoother B$peot&Of.appned 
general equ.ilibdummodeUin,9. suchaspatametet ,estimation, There lsagrowingappreciaUon that 
ilie res.uUscibtajnedtt(:nnCQ.t;mp~el$arehjgh{ydependenton$Qmaparameter ,esUmate$USed,fn 
fhe·'roodels. Hertel slates that aCGEmodel isonIY .. BS stron~,asit$ pania]equiIIJ:)ritnncompon,ents 
represeritin,g producer and consumer behavlqur (Hertal. 199{j) . Thf.$stalementa.ssumes'tbat cas 
fi1bdet ,patametersare derIved frQmp"~lttial,equmbr:ium models. whioh has not always been 'the case, 
but the>oasios6ntimentholds lrueregardless 

How may CGEparameter ~stimales bedetermi~ed?There ,~uetwo ba$iOforrns'reneetin~;lhe relative 
emphasis on economettic~slimaUon versIJs:computationaldedvationconslstent with general 
equmbri~m:theory.forexamplecanbration(Ma~SUrand Whatrey 19(4), Tllareare vaxyio,g 
CiPptoaches within these·basic fomls, foraxamplethe.aaonomeWcapprQach may be, ba.sed on 
estimat'io.gafull system (see>for .exampJe~ .Jorgenson t984) or separate subsystems .. The 
cornputationalapproach may oerivethe CGElI1ode.J p.aramelersdlractty or indirectly, Ane>:amph3 of 
this Jastt1Pproach is'the relatioJ1shipbetweenlhe requiradsubsUtuUo.n ela,sUciUes,axlemaUy 
avanablaown~priceetasUcitiesand 'shares informatiOn· from input-output, lables(Higgs 1ea6) each 
form. or approach. ha.s Its advantages.and disadvanta,ses,Forexample,lhe costs oldertving 
econometric estimates canOe high but this has to be balancedagainstthegrea1e.r faiththatma.y~e 
placed inlheestimates. Oomputationally derived CGE parameter eslimates may baconsistent with 
the uodetlying.genera.lequmbri1J.mlheoI)' but not WIth real world data Such lradeoffscduld be 
fmportantIn determining the mostappropri.ate approach TheobJe.oUveshouldbe lomtegrate as 
adequately.as'possible weJlspecifiad estimates into a.'fuJtyconsistentopUmising fra;m6wotk 01 CGl: 
mod.a1Ung. 

An InitIal choice it! the econometdcapproach loobtainingp.aramaterasUmates :for inolusioninCGe 
models is what lUl1cUonalfotm shou.ldbeappUed< Thereisa basic dichotomy m thlS choice· slfnpla 
and more re.strictiv.e'Versus more complex and fl8)(ibfeforms • and associated trade-affs Vi/hilst 
more 'flexible forms J11C\yfit the. detabettertheyare QUen mora diffioult toesltmate and 'faU fa sausfy 
requirementsQr restrictions ,implied by the underlying economielhe .. ory {Mansur andWhaUey1.9.S4} 
In addition. Hlore Uexible approaches such as those based on dualcostfunctio,lS face greater data 
problems (Wan 1992). 

Another choice involved iii the econometric approa.ch IS whether to um::lertakafuUsyst.em or 
subsystem par:a.met.er estimation, Often there is nocholcebecausefuU syslemesHrnation is not 
possible '0 the number ·of eslimatedparametersbe.ing too large to enable thesysteflllo betpel1tlfted 
Of to beesUmated with available dala These may even he probtams for a subsystem aPllroach 
whioh has the added difficulty of requiringassfJmptioos about whalparts of lha system may 
legitimately beesUmatadassubsystems The aUitudeto lhisfastaspect is 'somewhat schtzopbrGlllC co 

estimates are determined assuming certain variables are exog.enous then ins.ertedlnto· arnodel1hat 
explicitly .recognises the endogeneUy of the variables. 

A$ mentioned above. CGE model parameteresUmates are often determineQ ,by computational., and 
not econometrio approaches, One suchappraach is calibration .. or choosing the para.flleters satha! 
the modetcanreproduce base year data as asotution tMansurand Whatley 1984) As wi1h the 
eco.n.ometric,approach aninUial choi.ce in the catibraUQnapproach concerns what functtonalform 
should be used, The more restricted thefuncUonalform the less degreasof freedom avaU~ble fOrlh'C 
choice ofpa.rameter estimates. Forexa.mple, if' the Cobb~Douglasform lschQsef\ then eahbrattoflwilt 
Ul~iquely determine aU pat,ameters, However. ,if ,thec<:!mmonly used ConstantElasUcity of 
Substitution form t$ diosen then exogenously determ.inedet?~tlcdf estunates wUlba .requ.ttedbefore 



·lb.~·.oth.~rpatpm~terSJ~~tl·.bed~termltle,dpy¢alibr~tio~ .• The$e·(lX()~etlQP$,IYgetermjneQ:·(Ha$tiPhy 
·estirnales.'are ofterl'Clbtaine(lftQm·a.liter~tu.researchQf,eX~$tirl9·eSUma.tes,.ThrrcomputaUOrlgl 
approaohba7peailoritiois~;()rlapumberOr9roondsJnolud:lng~nderJdenUfiO.ation.fa.cKQfffexibUitiY 
'~m4ptov:idin9nQmeaSur~mentofre.Habilily(seeforexampfet~a1).1964). 

The final stage ,befora·'l,ba actual caHbraUona :ca nba·t)llQ8qakeni$lhf.tCon~tr\J¢tiOQ ole :behchrna.tk 
equilibrium data. set. This aspeclisdiscus$edfnme nextpart'(.mdatalinkt:lge.$. 

Data linkages 

Datalinkagas conoern rnQtet~::tnthe'Qbviousasp~cts oJ data al each level ha.ylng :slnjnarunded~~ing 
measutement~oncept$andapprQpdatecQn$idatationofa99r:egaUoneffects, .AsaUudedtainlhefa.st 
part they also COl1oetnHnkagesbetween .thadataandlth~ecQnomjc theoryspecUioalionthat {stobe 
~ppropriat.ely reprf3sented. Forexampta~thadataappUadfo the sp~aUicat1onpt .. ~.secIOral model.is 
generally reaJ world data. In .contrast,.the da~a applied to ·thespeCiflcaUooQf a.CG5.model.should'ba 
:data that reflects a general equilibrium situaUun. A .tiUleml)te delan on the cafibraHon approachW.m 
make the disUoc.tion clearer. 

A preliminary step in oafibratIng. a model is tooo.nstruct~ benchmark data $standthis no:rmaUy 
invo}v9S$ubstantiaf, reorgaxlis'aUbrtof cQnveutiona1.l1aliorta.llncomeand other accQuntsto represent 
ageneralequilibriumsUoation (Mansurat1dWhalley.1 984). Then~tlQnal jncomeaecou~ts are 
deslgnedmainlyfordetennlningrrullfto-eco.nomtcaggtegates.tn generallbeyincorporate v~ryrew 
generat'eql)iliJjrium aspeots .and usually alan aggregatelevet .anexample be.ing<tneaggregat.e 
·Income .. expenditureidentily. Similar identHfesgenataUy dQ f10thold atles$: .a.ggfegaJedlevels, for 
exampJehoIJsehold expenditure Q'a.tajs us.vaUy inconSistent withproductfon,sida data., Various 
adJustmantsar.e requited for the data to feptasenla generatequiUbrium situation. c.ovadng 
differences in mea.$urement conoepts. olassifiaaJi.onsand datacorrecUol1 methods to addition. some 
averaging over yean1is usually undertaken tasrnooththedataaf extreme variations, AU these 
adjustments are cosUy.anaspect that shQuldbe.bor(tein mind when determining lhesstimalioo 
approach to be ullderta.ken. However. such costs may ba unavoidable if estimated parsm.eters are to 
reflect an .equUibriyrnsiluatioo.. whethertheseare determined};;)y c:alibraljtmor econometric 
approaches. Either me data has to be a~ju$tedto reflectthathaoreticaJ model or the thea.reUoal 
model supplemented so that it not onlyiocOlporatas the theOretioal model butatsobettet fet1acts teat 
'World data, 

Testing the linkages 

Tesiinglinkagesbetweenspecificationsaod patamete.r estimates requir,es some benchmarkfot 
flssessinga specific modeJ's performance. Generally,'a model's performanoe ,.$ (lsseS$edonthe 
basIs.of how'adeqvstely'it represents the reat world in terms of its 'anticipated uses' Tt\iS 
assessment is often formal, based .on predictiv.e performance. However ,assessment can mean mora 
thanfhjs. 

Assessment canalsQ relale to how well the ffiodelspecification represents reality in terms of the 
underlying econon.io the.ory, model structure and the feyel of disaggregation ~tor exampll). a 
regional dimension is often consideredessenHal in modelling aspects oJ thalndoneslM economy 
Thus •. a model may .be assessed or validated by assumption as waUes by results (Dermawan and 
.E f1Nidod 0 1993). Validation by assumption is not ,J'J\'oidof quantilattveaspect.s,fof exarnplaa 
particular assumedecooomic theory may havH suppo.rt frampas! quanIUative studies 

How maya formal assessment based on predictive pedormance be implemented wtlfJfl 8. 'good' 
GGE model genera.lly refers to how well it captures general equilibrium theory whereas teal world 
data more than often reflacts disequilibria? Orte method ,alluded 10 above was to adjust the dalato 
be used in the modelling and assessmehtto reffect the general e.quilibiiumsituatton There is. an 

2' Anlnter.esUllg aside concernstheca.!lbratlon approach ac; apptied tolevelf'l speClli~lIons and R sirnll~r appt{)llcil as apptl1::!lj to 
thfferenc£l:d speoificatioo$. The WiTlj':)ulational approach asappfJed. to differenced Spet.ift<:.'3t!.Oi'\S IlWOl\lp,ll; the u.~eQ! equilitlmJ:m ~l1m;p'i' 
from the IOput'outpUt.table.sand et~enolJsly de~rmlnooetastle/ij estimates A.~ nQ crulbrl1.tlrmwlba undf/rtak(;!nro: It,!pfudun~t~ 
base y.ear wIth a dffferMood speciflootlon tt ..... ould ~ppeafthatthis may not b~ .lmporr.'lntin tins approac.h Howaver itha~ beM fount! 
that updatingptocedutes to(slmulating 'a~ge dlange.stn a dltf\11eNced spat.:!flC:atl:on can go a.stray unlass the undprfy1ng1evf!!s 
speolfi~.lion reflect,<.; a calfbtatad situation 



Implr?itmo?eIJnJhe~aglu$tm~lllsus~d'ln •. $y~tJ:anapprQ~Q~~.~fl,altem?t~a.pptQ~tc~'woQldba\tQ 
il1trQgQc~thl$:ifilpHClitadjQ$tl nentlnQ~elfr~(11,thf.t¢tllerdiroctiph" IrrothefWBtd~* ,~lJPpleme.nt lhe 
speoificatiqn. t)f·lhe·9~netal·( KtUUi~~9follrn\jd~1$tktbat,it\beH~r.r~Uect~ r~aIWorl9:dala.,.~ni.~pPf9aQh 
,1:doo9tfi.esa!lines iis.qi$cu.sse dinH.erteL~t)dTs.{gas(l993l11}·wJlicn*$la.pk' valiablesare'a~dedito·a 
tIsU'alOeSni9del's.pecificat on·$otha.nhecomposite·specifi¢atipnbeU~rreUects .• partlar~qvnib(ia 
a.nd::(sal'wQricJdata. '~Qre~~mple~if .~.·.iradeal:>le:,pric~Jsllx:e~tnenana$SQcia(edeodoge,~QUS{$I~ck~ 
variable 'i$,specifieQ'Jorepresef)tme~~pe$s's(JpplY,Qrtiemandtha.twinoGout In any n1.ove,m~nt to.a 
heW 'market situatJ~n.Makin90Ge :moo.~.I$mQ(ausefuJfQ~!predictlbgor f?reOBsUngappears a 
Gum3nt·.foqu~(se~'fQtexampl(,1Dlxon.1S9.31andc~~,pnIYPssl$tin.proyidirlgl?gtlefme~n$of 
aS$e$sin91heped()rmanpe'PfsuqhmQdel~ .. Ak~Y~$pectof makIng QGe models mQI~evserutfor 
Jor~a$ting:'ls improvements in lhelrdYflan1!C's.peclffo-aUops, 

NQrnqUer'w~atappr?~chh~itbeetlusedlodetetmlne,t~ep;;trallleters ofaO(3t; ,mpdetf $.~nsm¥ity 
anl;lIY$is is>animp<;u1aht stage In assessing tha;mo~~t(p~gqna~~J Shann90 t9.87). This.stage.lseven 
mpr~Jmp(jrlantw~en$Qm$ofthe·data~ndetJYln9themodalmaybevnreUablea$:itputsgreat.er 
emphasis 9nintertlaJQon$is~ency{a¢haJl~1e::inonevariabte laadsloother expsotedohanges .. a key 
.a$p~ot'of s~l1$itiYIty·an'aIY$ish ·rather'thanp(ediQta~mty. Sensitivity :analYsis,wUltdentily' what 
·parametarohofces. wUlps'critfoa ltQ,thecesl.lltspblainatJand wt.,ereestimatiOfl aJ1da~Sa$smeflt 
shouldbeconcantrated, Thus sensitivity analysis should) be tHldenaken 'af an early ;$t~geQfthe 
Qverall:specUlcratiorrsearch •. oncs:an initial model hasbeen'spe.cUied. 

The terms ~ad$quat(!ly'and fanticip.'aled uses' are.imp.0rta.nt in the ~bpve Qenf!ltionof''peii~rmance 
assassmentand raise issues such as whettler lhebenaflts o' improving thenlodeloutweigh the 
CQsts;themooel's performance relative {oalternative .motial.$:,and whether the'modelcan ;conlribute 
to "better' decisions. It was mentioned earlierhowbenef.iN~ost IradeofJswa.re important illChoo$ing 
betwe~naJtematemodets. Animpo.nantaspeot .ohmyassessrnenl. 15' Illata mode(aan navarba 
assassedas ·valld'.only .as: 'invand t

• 

AppUcationwithdifferenl,demandestirnates 

Choiceofestltna,tes 

There ate a numbarQf difUcultieslnvolved in usinge~ternale$tlmatG$ of CG5 model pa.rameters 
such as demandelasUclties .. Forexample.lhe underlying specification used in obtaining lheexl~tnal 
es1imatesrrJilY not correspond to that desired. say in terms of the level of disaggragaHon. 1n addiUon, 
variQusestimates will bea'laUable loruse In the model each .assoctated with different chOfces of 
economio specification. data and econometric technique, There is aquesUon .of the .faith that can be 
placedinexternalesUmates, 

In the initial versions ofINDOG.EM. paramet.eresUmates wereobtainad byexpal1dingtho.s.eprovided 
in the Dee model (·Oee1991 ) from whichlNDOGEM wa,$ devel.oped, Thus when,agricuttul'G was 
disaggregatedinto specificcornmodiUessuohas tic.e.aU thedisaggregatedcommodjUestookthe 
same pa ramater values as were assigned at lheaggregate Javelin the Dee model. Thaestimafes In 
theOee model were based on jUdgement For example. Judgements were made a.G to whether 
commodities were 'necessities', . 'luxuries' or somewhere In betwegn before they wete assigned the 
values D,S,i.oor 1.2 for householdexp.enditure elasHcUies3 ,Own and cross-pnceconsumptlon 
elasticities were determined from relationships involving the expenditure elasticities. the FI'isch 
parameter (assumeolobe ..,a.Oland household budget shares (see Dixonet a11982). In the case of 
rice, anown~price consurnption.elasticity Of ·0.27 would be determined, 

Thedeterminad v.alue of ~O.27 brthe own.price consumption elasticity of rice cornpares to the v.alus 
·0,55 esUmated using the SawU~md O'Srlenfarmhol)seholdmooef (Sawit and O'Brien 1993) and the 
rangeo! values ·0.08 to ~oAO u~edin the Rosegrant at atsectoralmodel4 {Rosegra.nt etaI1987}. 
RQsegrant etal used '1981 SUSENAS data to obtain eoonometriC estimates of rice demand 
elasticities. Thehouseholdexpenditureelastfci1iasfor rice were 1 02 in. the case .oftheSawit ,and 

3 ThIs was apaltftom Ihevaluea$slgoePto QtOElr manlJtactlJll~;! .\)mrnbdlt!es. ihenoLlsehQlde:tpendlturaelastl!;lty vnhw .IOt ·o~! 
manul.attl,Jrlng commodities was catculated as a residual to ensure the share wel9hte~ sum ofe>:pendlture .el,;t.'~ttel~equalk:!d UOlIy 
~theengel aggraaation ooodltlon}. 
.' The ·0.08 v~'ue cone$ponds lo hIgh IneornefOrban consumetsand Cia Q 40vahJe to, lowlOtoltlWmraJ ,'OtI~l,un.er~ 
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otStlen.modeLa,hc;iO:02to().20cfot.theHdsegr~l:lt~talm~del. the 'hIgher valU~S obtabn;~dbY'$awit 
anct9':ed~n/~9st'Ukelyreflectsp~cjfrc:toQaUQnal'a~p~ctsplu~:':tlJe;cross~,se8tlQr)a,lna,fur~.QJ!'he 
analysis,ratherthanhousehqld,characterisiic$. 'J1rnmetaod ~tdetman ttS1919Ptah1ed.slrn.ilarhigb 
values'fot low lncqtrle ·classes Inrvralare~~ (Q~~l tot .~fortVral'inQ~me ala$ticjtie$~al1tl~1}e 10. ,.1,,5 
fOrQWn-erioeelasticiUes). TjmmerandAldern1an.·{i'~79)itlterpretthe:.estirnf)le$,\obtains?'frOmo(Qss" 
sectJOllaldataas long~ nJ (lresPQnse.safterapumber~fyearsola~iustmeht to, flew lnoonl~an~~tlcs 
levsls.A.osegrant.etaladlusted downwardstheirestima\esJrom eJQss·;sectionat.data ;t,oobtain"shoJ:t 
run estimates. 

'The . most. teoentandc¢mpfel1ensiv~ estimates'thatoorresPQnd b~s11QlheINDocaeM' tlassUioaUon 
ar.ethoseproQ!Jced Jortf1e8~ppei1as AgrlCUnuratSectorModal(Alteme.ier 1s'9~1, lheseesUrnales 
arebqs,ed' rhalnIYQJl19&7SUSEN~S<dataaI1dusa 'U1e,l.A A10SspecifiaaUOtlft16nUOoedinrelaliorl 
toestfmatesftomthefarmhousehold modeL Theaxpenditureel(istfoiUe~weH:vOAl1. fordoeS. OA~ 
formaf:z;e.o. 7Sfor soyQeans.OJo. fototherfooo crops. 1.00 for estate andothar .Jl0Il":food crops. 
0,82 Jorlivestock and 1.00 for Jisheries, 

Some iniUalworkon speoific,esUmates: forlNDO~EMhas been undertaken inCASER (fla9hmata.nd 
.E:tv.Jioodo 1994), Demand-elasticIties wereeslimaledforthernain(oods with an: AIOSspe,clHoaHofl 
using: lS90hol)sehotddata,,$ignlflaant differem::esln Ihee~Urnates ware observedboth'regfonaUy 
andfot differEmt income groups. rhaown price and . expenditure elasticities were largerlnanthose 
listed above, Reasons lor these differences hav.ealteadybeengfven but Rachmat ·andErwiPQpa 
giveanadditiol1aJ reasonsasthasm(.lU number ofoommoditlas included in the analysls~. Uthere is a 
cansistentbverssUmaUon, then the significant variation in the estimates indicates the need to 
djsa9g(egatehou~eholds;ln JNPClG. EM on the basis 01 re9jonsandim~Qme woups Uthe tes.l,lUsate, 
sensHive tothe settings of the demand parameters, This work wUI be axtended onoe th(ffinal 
specification oftNDOGEMandcritiaal parameters have been determined, 

Policy analysis with the estimates 

A number of ksylndonesi,q/l .agricultural policies have been analysed with n10delsspeeiHed at 
various levels" One such policy is the subsidy'·of .key inputssuch;as fertiliser and irriga.tion .. These 
pollcies are financed from consolidated revenue mainly obtained from exports ofoit 

Sawn .and O'8rien ('1993) analysed a number of agricultural policies via. theefasticity estimates 
obtained from their farm· household model (see Table 1), With regard tolna fertiliser subsidy, rice 
supply is estimat.edtobe not very responsive to changes in fertiUser prices suggesting o.utput price 
supporlcould be a more effective policy. Morsover,increases'inthepriceoffertihser have almost no 
effeoton householdconsumptlon and labourabsorplioJl.AlsomenUonedln theanalysi.s~ although not 
measured, were the benefits that may accrue from repla.cing the subsidy with other forma of 
expenditures. 

Rosegrant at at (19.87) have also analysed suchpoUoi.es via a muln~market food crops model 
desfgnedto consider market balances. farm revenues .. consurnpUonexpenditur.es, trade and 
governmentinterventiolls. Scenarios such as 'low productivitygrow11t' (a reduction in the irrigation 
development budget}. .. B. fertiliser subsidy phase·outa.l1ct market output pricing. are conSidered by 
altering the settings of exogenous variables such as areas under irrigation. modem dce varieties and 
intensification programs as well as fertiliser and crop prices. The main oulcorhe of these a.canarios 
was a decline in riceproducUonoverthat likely to bea.chieved with a·continuation of the policies (see 
Table 2). lnfact1 IndOtlE~Sia was predicted to become a growing flet irnportet of rice. Simifarresults 
Were obtained with the 8appe.nas Agrlcultur~1 Sector Model (Altemeier 1,992). when pessimisllcyield 
potentials were assumed However. more optimistic yield potentials predicted a const.ant surplus. 
AnotherinteresUng result obtained from the analysIs with cthis model was that agricultural output 
increases have ~otbeen matched by income from agricuIturalemployment The outcomes from all 
the seotoral models are hIghly dependent on the 'assigned p.arameters. For exampts, the small 
predicted growth in per capita rice consumption is a cOr1saquenC.e 01 the reiatively .Iow income 
elasticity of demand, The effectiveness of the fertHisersubsidyis dependent on farmers remaining 
highly resporlsive to .changes in the pnceof'fertilisers. The assumed impact of Indonesian rice 
imports on world prices is at&o irnpcI1ant for these outcomes. for example whetherfarfllers· or 



cotls\Jmersbe~t thebrohtofth~¢~stsQfthe'$Ubsigyrf:1tnoyal. ThefJ~QnQHlY~Wid~'implioatlol)S of 
.bl,Jggatte(juOUQhs were J1ptQ<)flsitfet(:lcf, norcQulq'they;belnst,lchsecfpralmQders, 

Aspe.ctsQf lnqonesian fe.rtlli$er'aIid;,oth~r,p()liqleshave· .. ~f~Q~rgoha :$?01eanalY~is:W.ithOG~.m()dafs. 
In,partfcular,.Keyzera.ndvan'.V ~e~. (1990}:cOn$idel'~d ,g ,scena,rio'whichincorporate~aS()perce.ht 
r.e~ucUQn in Indonesian ptoducer subsidies on ti~a~ wheqtpro~!Jctsand .farHlisertcompensatedbya 
U.7s"per centif1Crea$elrlyaIOeadded~laJf}atrataol(consumptipn)tax~InqomeeJast/cltyesfi,mates 
of' OA6'iorricea.l1d 0.94 fotlfv.e$tockobtaihe(:j'l~om,a re$tricl~Qtwo~levet AI DS/lES speciHcation 
were only snQhtlytargerthahJho$eUs~d Jrlthee~ppenasmodetinbriefhodramaticimp'a¢t$Q were 
obsetvedalthoughthfsQUiCorne,can d~pendcrillqaUyonthaspe¢ifjcatlono(.th.emodel.Includinglts 
clo$41',e(wtiether vadable~$!JGh a$'YJ?geSa(eia$SUme~exQgano~$ or npt)~ ThereaJaotherrel~vant 
scenarIos. ToientinoaHf;iaafisacan (l9Q~)in~tPhilipplnes stu(jy r~duped the rsaLprfceoHertlIiser 
thro~gha negative t~x(eqlJlvalenttoa.su.bsidYlf financed "ia.dQno~fl)rldsWhfchdj~ not involve:.~ 
directtrade.:oU with the tesloftheeqonQmy~lnqome ~ta~U¢ityesUmatesQJ O.3BJo(cereal.andQ,81 
forHsheriesobhin.edfromaLA AlPS ·spaaiHoatioowere·8roundthose used in tha, Bappanas model. 
Expeot.ed results wetepVt\ooi:f'~~ .. n~melyaJlseinfertiUsGr\)se.a~riouHural production, QOnSI,1!11ptioft 
thabodget aod: tra(:ie daf/c.itsand GOP. I't fh~ lndon~sian situatiorrtherawouldbetrada'Q{fswlththe 
restofthee.oonQmy a.nd restrictJonssuch (;i$ raVil;:'1IJe neutrality s\1ouldbe appUed (through 
maintaIning the (aal JJublioseclorborrowing requireme.rh/~ 

Furtheratlalysis:ofsuohscenarioswCls undertaken with thetNDOGEM Gat; mQdel{Trewio. 
gIvlidodoand Huang 199:.3) .notontyl0 an a t:y.se the significanoe of impacts in relation to those 
observed inlower level modelsbuta.lso to testtha sensitivity of any impacts totb.s Choiceofcert.am 
para.meters. Themainaspectsofthe economic environment reflected in thee/asura of the modal 
used in the 'analysis wereasfoUows. Real wages of unskilled workers wereassumedaxoganousand 
arnploymentlevels endogenous. The reverse situation was 8ssumedforprofassional workers., 
Industry rates ot retu.mon oapital wereiixed.andcapitalstocks allowed to adjustthrQugh investment 
andint€r .industrycapitalflows. Land was 8ssumedmobHe between a grioultu re and forestry, 

the main shock analysed us.ing the fNDOGEM model was a 10 per cent~ncr'ease the reatprlce of 
fartUis.erthrough a tax (equivalent to decreasing the subsidy) .compensatf:d by a 25 percent 
lowerlng of consumption tax:es sothal the real public sector borrowing requ.irement remained fIxed, 
The uncompeosatedsiluaUon atongthehnes ·of the scenario analysedlrr Tolentino al1dBalisacan 
(199g) was also analy.sed, The scenarios were analysed with the initial demandelastioity estimates 
and then with estimates obtained from recenfsectoral modelling, The results of the analyses were 
measured interms of changesinGDP.ovaraU prices, exporisand unports. commodity and factor 
activity levels. inoome and 'consumption. 

The results far lhecompensated case with initial demand parameter esUmatas(Tabfe 3) revealed 
expected increases in tha pricaof fertiliser and l.arg8 falls in aoUvityleve)s forfertmsarand mostfoQd 
products, espeoiaHy the smaUer .off·Java rice industries, MineraJ prooessmg was the only activity that 
increasedsignificanUy because ota. marked rise in export. demand., 8ecauseof relevant parameter 
settings, demand in mining industriesaxpoli markets is highly responsive to prioechan.gesand 
hence to changes in domestic costs. The largest rice rndustry of irrigated rloe/on"Java dechnedonly 
slightly mainly asa cons~quence .of the more expensive ta.rtilisar beingsubstltuted with land. The 
other rice Industries had significant faJl$in demand for fertiliser. la.nd and labour inputs .. Most .of this 
land went intO' bther (ural pr.oduction. These faJling faotordemands were reflected in the price of 
labour. capitatand landdecHniog for agricultural commodities. A large fall was observed in 
agriculturatemployment however wages of professionals rose. There was also a fairly uniform drop 
in consumpUonacrossall commodities. Exports increased considerably more than imports. 
inlproving the balance of trade substantially. Real GOP fell only slightly, 

The small drop in GOP and accomp.anying large increase in exports illustrates some of the important 
econorny .. wide impacts that. soctoral policies can have and which should be measured. The GGE 
analysis arso illustrated some desirable resource allocation effects with the activIty levels of some 
low cost industries such as agricultural and minemls proc.essing increasing. The increased activity in 

6 Small impacts are ottan observed in CGE models Dixon (1999) pul<>. thIS down lathe modeUmg OinitUng key rnechamsms such as 
the Affects of Increased competition on the structure ot IndustrIes as wsll as management and. umon behaViour, and ~ippropnata 
(~ynamit.'S and adJustmf,mt costs Such machamsms ('.an bliI captur.ed by exogenous productivity rmprovements and 'flO on but tsally 
shol.lltlbe Inc.orporated e;.:phclUy in thA modelling 
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a~dGultural pfQcessin9aS .~ resultotchaaper,inplils whllstaotivlty ift mostagd¢ulturaJ commodities 
feUi:lway Hlustratedtheimportanceo{ 'GGE nioo.ellingtakingacGount Qf:aU lntersectorallinkages. 

the results forthecompensatedaase with,thenaw demartdparameler esUm(ite$' (rabI~ 4) were 
slmila.r intermsofthe macrQeConoruic~'maasur:e$and most QfthedomesUaoomrnpqitysuppt¥ 
tneasures. The oolysignificant changes were in those domestIocommodity suppties in which the 
demandparameterestimat.es ,changedmarked~y. These reSlIUsmake sense in that the 
mactoecof'lomicmeasuresare determh1ed mainly by theeCOt10mic speoiJioatlonandtheinput·output 
ihformatlon which have notchangoo.betweert the scenarios. On theotherhand, the domestiC' 
commodity suppUes wUtbe influencadbl oharyges in the demandpararnete.restimates> The effect of 
Qsingthe newe:stimate.s was- a dampenmg ottha responsivenes.$ofoonsumer dar-landfor some key 
corrih.1oditiessuoh ~s rice to the s.imulated shock. 

The resulfsfor the uncompens.ated OB.se (Table 5) were as expected with.the falls inGD? activity 
levels. •. empJoymentand consumption all increasing over t.hose experienced in the previous 
~cgnatios.Fan$ In agrl.cultlJral empfoymentlncreased from around 1 Oto t5percent Professional 
wages. were downincontffistto the situation observed in the compensated soenarios: The increase 
in exports. evident inthe (lompensated scenarios was magnif1ed bytheaddiUonal deflationa.ry impact. 
of not compensating 'fortne decline inthesubsidy aodin conjunction with .~. declinei" imports 
resulted in the balanceoftrade improving substantially. The different Simulated shocks requited 
different macroeconomic assumptions such as in relation to the si4e and source ofbortowings to 
fund pOlicies. This illustrates the importance of considering the macroeconomic aspects of the policy 
being analysed as oCcurs' with CGE modelling, nalsa illustrates that the ohoice ofecooomic 
environment oanoften be a more important delermina.nt olthe results obtained thaothe choice of 
parameters. 

Assessment of the estimates 

At lhisstage .it is not possible to doafuU assessment ·of the demand parameters to be used in 
lNDOGEM. Few specification specific estimates have been producedfof assessment purposes. only 
initial aggregate estimates and more recent dtsaggregataestimatesfrom other studies have been 
available for assessment Obviously in terms of assessment byassumpUon. the disaggregated 
estimates are mor.e belJevable. As the current version of JNDOQEM has very Httle dynamios in Its 
specification it Is not appropriate that it be used for proJecUons and lherefore thiS means of 
assessment cannot be undertaken. Sensitivity analysis. demonstrates that the macroeconomic 
measures are not affected greatly by changes in specific commodity demand estimates to contrast to 
some more specific measures such as domestic commodity supplies tn terms of the tradeoffs 
involved Itwauld appear the substantial cost of determining specification specific estimates may nat 
be worth th& benefits gained in the case of demand parameters unless some very spe.cWo demand 
orfentatedpolioy was to be analysed. ThiS would not always be the case and there is some evidence 
(for exampte Pagan and Shannon 1987) that some results are highly sensiUveto the choice of 
estimates. for instance the Armington elastiCity qstimates, 

Conclusion 

In this paper. the integraUon of models at various levels has been considered. A number of general 
conclusions can be drawn from these considerations. Firstly. the developmentof specifications for 
hIgher leval models such as GGE models should build on the results of analysts at lower levels 
where often the underlying theQry is developed, This may mean including their Influence in the 
specification or explaining why their influence may not be significant (for example, if their influence 
has been averaged out by data aggregation). Secondly, estimates should be Hnked via an 
econometric approach up to the point where the beneflts of doing so outwei.gh the costs This will 
invariably involve estimation of subsystems which should he chosen with cate Direct estimatIon of 
the required parameters should be attempted unless thiS involves problems in data availability, 
estimation or economic theory restrictions being satisfied. {f such problems exist. relationships 
Involving requitedparamete~s and generally available parameters should be used. If calibration is 
seen as necessary then thisshou.ld be undertaken through adjustments to thecoostant terms. 
Thirdly. data used jnthe various Jevels of anatysisshouJd be reconciled through appropnate 
treatment of aggregation effects and through consistency with underlyjng measurement concepts 
and the economic theory specifications. 
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ConclUsions in talaUonto testing the chQiceQfpqt~matersin aC(3Etnodalarethatthfs.shoUld .. b.e 
basedQnthespecifioatiO.flSaUstyingtheunderl>'ingassurnptiorlsfortheappJloatJoR.. ~foreGqsUng 
forOl.Oftne.CGE modelpetfotrnfngweliandc~mprehen$jvesensitMtya~alysishavjngb:een 
ulldadakenonthe model. .rhe~hojoe sh?uldalso·re.flect '¢9nsrdera.tion,oflhetJadeoffsin~Plved 
between the COS\.S of obtaining new parameterestirnates andthebenefitsthat might be 'achieved 
over ·a.ltemativeesUmate$ in terms Qfbetter polioy aotion. 

TheSBconctUsiorlS were applied where possible in fheappUcatIonOf new demand parameter 
estimatestn the tNOOGEMmodek The demand.pararneter estlmates were obtained fro 0'1 sectoral 
models whosespecifioatiohs were compatible wmlthptofINDO.GE!M, Thus the models were nnked 
Interrns'of .their economio specifications andth,~ pararn.eterestimatesused, Theanalysisl.1sing 
lNDOGEMilIustratedtheneec:i to undertakepoUQyanalysfsat a,ll lavels. Th~ CGSrnodelUng 
oisplayedsignifiosnleoonomy"wide .lmpaclsof'tha policies being .analyseQ.n~levidentfrQm 'iha 
modelling. at the ,lower levefs{for exampte~ inexportsj.The eoonomy~wideimpactsappea(ed more 
dependant on the chotea of macroecollomicenvironmentlhan the choice ofdernand parameters, .In 
adtJ.ition. signifioant lower Jevel impacts were also evIdent. Thalower lavel impacts (for example. 
prQdUQtionrssponses) werecol1sisiant withthosa Observed from sectoral modeJanalysis. HowSver. 
whilst some ·ofthelower level impaots. were consisterl\ with those observed from the fafm household 
ffioclet analySis (tor example, rC!1sumpUop responses), others were not (fo.re.xampte.employment). 
The tower level model~tend to measure only the direot impaots aftha policIes whereas the CGE 
models measure the mumpl~ereffects glven the teallooatiol1of resoutces. the impact ofconstreil1ts 
and theassumedeconomio environment 

It was not posSible to make a.fuU assessment of the demand palameters to be usedlnlNDOGEM at 
thiS stage. This was because a full set of specifJcationspecIfic estimates were not yet available and 
"because the current. vetSion of the model does not have enough dynamics built into its specifioation 
to allow assessment on the ba.sis althe performance of projections, However, in terms of 
assessmen! by assumpUonthere would appear a need fordisaggregated demand parameter 
estimates. Sensitivity analysis also demonstrated the need for .accurate pararneterestimates for 
commOdity specific resuHs. On the other hane}, ma.croeco1omicmeasures were not greatly affected 
.by the choice of demand parameters. In the case of the demand parameters,a comprehAnsive set of 
n.ew estimates would not appear worthwhile unless the policy be ana.lysed was cc: .,modityspecific. 

So whallstheboUom line for incorporating parameterestimat.esinto a CGE model ready to be used 
forpoUoy analysis? Which of the two basic approaches of taking estimates (or 'guestimates')·from 
elsewhere or deriving speoific estimates should be implemented?· From the analysis in this pap.er a 
hybrid approach would appear best. Available estimates should be used in the first instance to 
enabiesensitivity analysis to be undertaken to identify any.key parameters. Then specifiC estimates 
of these key parameters should be derived·from well specified econometric models that are 
compatible with the specifioation of the CGE model. 
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