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l~ loltQQllct.ltHi 

.A fratnewor.k fOre~~nlining thc.potet1l1~Jl~ll1pnCHi·ornO;'~tdll~ocedGteollhouse :(!ffect(l!Cll~) 
on AtlSltaliml ;H.~ricull~lreh1\spre\':io~slyhc¢uoutlincd(SohQlield~mdOod.de.1l1993)~ :rhe 
;pJ'eliIUlmwytlu{lillgs showed:s!.gniqemn 'increases to'ugdc~rtwr~l:p{oducti'v!.~¥hr S0111Q ~~!:aas 
,of: A,ustralm~dQe,tolhe P.l)tCl1uolchn1Utecllungee,rfeetsof1U1I~Cil~. scemtrlo~.l~le:p;revlons 
wotkbns heenrenJlud~ ·tUl,l extended to incll1d~detuJI on tbe'\scourge 'effe<:lii~tU:ld 
illtetnati~nnl o4.\deel~recl ... *rhisJ1uperisp~ut<lr c.Qothnring teseurch by lbetlUthors into tbe 
potential itnpncts or ,theBQUOll AustnlUan l,gti.culturt~. 

A.s ... '.··.b~lCkg.Jt.o .. '.~ .. l .. nd. to .. the .•.. prc.s.ct.U •.. p ... ap~:n." it. is neces .. wy It) m.l.e·. WSOI$ asp. eC.·l.~OF the. previous 
paper. "Fhe t\~'otlmhl ulode,lsltsedi.rl ;Ule C{lrrent study m'e rev:i.c'wed. in sccti(m 2 Oftllis 
papet, and the e~ldiet\\':ork lsreviewed ltlSeCliotl 3. 11le' HlcthQds used in the current Wr.)l'K 
nre (lutU.ned in section 4 nndthe resultsprcsent:ed in sectlotl 5. 

2~ ~.~he l\:tlAlVllnndORANIl\ltodCls 

'l~he~Unml Model~\~aschasen for its ,ahility to.evaluate the· cUmate.chnnge effects in a 
u~iforu1 manner. consistent at'toss indnstrlesand regions. \Vith some tNHlsformation, the 
IvUnmi j\i1ode.lestInlutes m'Ccotllpudblewith the ')RANlinput re,quircll1ents. uddJllg to the 
modelf~~ suitability ft1rllle. study. 'fheORAN1·tllod.el was nnalllral choice for dct.cnnlning 
th(~p()s$ible impacts of the clim~He change, due to them(;)del's flexibility. nlld damn it 
'p rov ides of the AU5trnHu.llcc:onotny as.3, whole!. 

2.1 The ~1int11jl\1odel 

As described in Lieth (1975), the Mhuni tiltlliel analyses the net prinuu'y production effects 
of unnualtempc:ra.tnretlnd rainfuJl. n~c model was consu'uctedusing duta obtHined frolll 52 
daturn points throught)tlttJ1C world. but c;entred mainly in Europe. Annuulproductivitj'. 
measuted in dty weightgtln2~ wasextl.rnined sepanuely 'with meun annual tell1pernture, nnd 
n:t.~fUl annuul rainfall. These data selswere t.hen anulysed using the lea~t squares mccthod* to 
derive the foHo\villg producthtity fonnulns. 

Y := 30001(1 + eLllS .. O.11Q t) 
and 

Y = 30nDt 1 ~e,.O.OOn664 p} 

\VhereY is tbe producttvity level measured in tity \\i'eight f!:.lm2/yeur, l il'!. nlcau mmuul 
t.empet(ttHremeastU~d in'C, and p is mean preei.piLU.Jioll per year. 

One ndMftnm,ge of the,Miarni l\~t)del is duu it applies a unifnnn procedure for cstin:m.tm.g 
c'limate ·effectEi aCf(}SS all l'e{;ions andJs 11(\tCtop. industry. or region specific. Pinock nm1 
~ix (1986) ntJtt'(i (hut the ~1uuni mtlciel has an advantage liVer Slt(.-"..specifi<: models. in that it 
cun account f~w .u rutlge of clim:ates far outside {hat of regioJlul histol'icaJ da:m~cts, There 
are drawback$,. however~ in that no dntncoUecdon points were in the cluse vicinity of 
Australia and the C02 feltiUser effe<."t IS i1}mmxl. 
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2 . .2 111e~tial:l:ll ,Ntudel In Austmlin 

PiHo(;tkund Ni}; '(198Gllt ilPplit!dtb<:r:~!n(uni'ltl(,)(hd(oA,usttulilUl'dtl14\,t tlsil1g9aOobs.ervultoll 
~tnd.iJn5 ~Wifb lang 'teJln,(~U!llnd~ lnttnnS (>30l:,~nrS;)~ Plttnck;atl~Nl1( :(hen:psedlhe ;lllpdeJ,.j,o 
uSllll~ate(heptoduenvity ,of Austntllanagdeulture'.ght~na dt1ubUng of ,C'02~mn~entXttt1(,ms. 
Pit~:~~~k "nun NiX, t'ccosolsedtbegclletal, qonset)SUS,U'~l~ngstcl~ll;lnttt modeJl~,rsllun~ •• withtl 
doubling (lrCO,~'r' uvcmg'e 'fUmllcmttU"euJeesdmated ;t,odse by lllcC ,ttttheequulo:r.:aml h~ 
,tWeaUlore Ul hi,ghet·ltttitudes. ~cl~hesee$tlmates inr~,l~()~e:ver:reltuht{!Jlf sit(! spe~~inC.alld 
Phtock and Nh~used,the s~nneilll)md~uattsl~l(~h rl'(175loru'O~1~Cn:ver;ngetejnpe~rntute 
i;tle,teast~ lorevtfiY . " (1fbttlt.ude .. ,Similurly :for rublta.U dam~,bielb~sestlltutte.S () fu.2n(]b 
in~feU$e' itt, ;wftuet , " Hand J:t·4(H\t! it\cr~m~e, ,ltl,'SUlll11'U1U' rainfall weJ.~¢11d(l;pted by ;P,{UtlCS 
uud: Nix.. 'j'he ~1i{ulli MNleloulyuc;t'oUtlts ft),r (Indutd,ruhlrUU~ .tmd does not: ,ul1n~v fur 
·eb(tugesifl\~m'htbiHt~!" seasotllui ty and imensitJf • 

Ph.tock ;undNi~ .t11~\ppe.d the J~:q}ectedJ)170~:lut'tivjtyc'hange~ in All~lrtlUn~ in ~l tnilnnet 
cornpadhle wiJb the :OlV\Wl; \s.~1S(etutlrpetttent;u,~e ,chtmge eqUittimls. "nl(;~ 'perccnt(tge 
C:bangemap,is sfmwn,infti,g.ute 1." 'i'he Ja.r;p;eM :i.ncrC;{l,s:es in :prod,m:ti.\~jr~o~,cul~ hl tbe 
sun:u:ilCt'talnfnU ,~U'citS()rm)ttllerll llna llurdl"WeS1CJ"U Anstndia.wbcr~~ the m~litl effect is due 
t.QP . .reeip.itationandl1o,ttempennur.e.."vet hulf()f Austrnlinesperiences Ul'l ltlcrcns(! in 
e,:"ltOdmz,7t~:v, i,t,Y,Q~arl)U,. Jld 20~~,,'" m:ain,JY(,illeto~,'.l,Jll1,mc.r." Xninfll.11putrern~. ~rh~' e:~cept,it,),l,lS nre, 
fnsuwnm .• 'wlnt\b.seerns ttl bel1ch.t from thet.t~ln])e~ature lljct·C;~lse. ·Q.udso:u.th·>1,v(!slern 
Australiatwl1e:re a d~C'rf,lse in PJ\1du~{h~1ty is found due to the lack ,of stmlmer rili.trfnlt 

Z,31~hC'()1~ANl 'IHodel 

The'O~ANl model is, n !urge scaJt~t{m1.p.~rabl{~~enend ,e(lutl!bfidlUlluodcl f(1ClI~)t*fthe 
A.uSlr'4itaneeOn(ln1Y. IllS 'bn'&t!.tl<ln t-r~d'ttonaJt\tl;tCf(le(;~:on(mut tht"oI'Y~ \\helte (:tJllsumers 
ma~:intise:utilit)! '!;UbJecl to ulludgel ;constrnjtlt~ undpfcOdtlc~~r~miIli·mlse("~t1Nl~ subject t() 
pf~t)dtlCdt')nc()ns,tJ'~~itlt~, mrbe foundati()U t)c[ 'tilt r.:lllllNI duta ba~e l~input"(}utpu~' 
Infon:llntitltl whidl~ ,;UlIOllg,sct o.(heJ' thin~~~ c "lU:C1\oi 'tbe s(des and 'ptutCbmiie l)ttttt'trtHiof 
industry sec,tJlfs~~hhin thee(.'ononlY·· <lAC ,,(IRANfis ~, multi ,C'ctora:i.lllOdel itl 
th~n i:temondJes the bn:errelatk~nships ~unoun{! jndu~triC~t l1(msefl(lld~f and the g(~ods ;mQ 
sef'lti~esthey trnde,()RANl.ho\\"~ver. i~ cllp.able .ofe~amlnjn~Aenetnl~ ft'OUm,ny \vide 
trends~aswe:U, m~ industr?~ .. {H' COlm:lO~lity$pe:l~i,fiC(lueMb)ns.111emt)de'1 dr,a'\v~ or} n bu.'gc 
bod;, tlf auta. topr(wide a .(:ra.rnC\\i10rk fota,fUll.Y$ing ~'\VJl{tt iL .... qut":Su\ms1' in die sense 
that h sets up nn initial .. base sitxmtion.nnticxuJn1ues. thecou$equenCl'l'~t1f ch~Ulg;e~ whbln 
tbe s~~steln. ORANt ,u,cOJnpa.rative static .. :natJetexnnliniu~ rhenm.\J,emem frorn one· 
equilibriu.m to ~motber. as it result (\f 'SOlneecollomic~iJllufL 

Rather'tbml being afbreensting .tooL OI~AN{ is ,~tCtlUMlth:mtype tnudeJ. ex~unimn!~ 
tehtti(m.ship~amt\ng5;te,c.(molnjc variables .. and not jUi! ,ttends in lu~torkaJ, datu, Tbi, 
meanst'h.atORANlcunmoc'!el external ,ecotto}:nicslmeRs.,and their e~peCle(~ ,(lutt"otne!\~ 
\vitbl1Ut u bi,lS oocurnn~ in t.he reMlh. ,Det.uits.(lU thes.upplyand dertutmtfot 1 'I:\, i.ndu$trie~ 
nud I 15cot'nm(lditie~+ ~lllm8 wi1h intorm:ulon on bllp()rIS~ flnd 'm~ll'iiJt':J' IU{",COU'lt' lhnn 
the AuslmHunBurCtlU of Smti~l:iC's .fAilS) dUJU hanks;. und isupduted aCt()rdulgly, DRAWl 
U1(}tiefs lhe agricultun:d SeCHJrasn:lu'lti .. produci'. illdustrie~. andmuhj"indu~U'y prndllt't,S, 
breaking sOll'le indu5U'les inttl J'elpouh tlr t.,ones. TIH.~.a!?neullumJ ~'nml)ml~nt ·nf th~'" Or~ANl 
Jnode} isr:;plit i.Jltoa.PPl'oX'itmltely g indu5tJ'.le~ fof \\ihid) ,J ure fHtdh., product)~ luul tU 
cC)fnmodiuefi" 'this. allows m~nlel.tfnlland unaly~t~()f conln:,ltubt) spet,;inc~ J.ndtt~lry 
specific.'.. and re~iomd ~peclflc effec«St H:'i wen ase<.'nnomy wide result~.helpl,u,8 f(J t:re~ut:· ,11 



u)()tedetnUgd.plctur¢. .,ori~1.e 110ss1hlc' 'ih1~;tCfS: ·oF·dH~;plJJnale ·~hrolgeeffeCfSUr1d..e.~·tull!Ol~ 
scenmio. 1JlI;~ :Flil"Q.l~A~Nl versIon was ·used fot\\lhe l)rnSellt 11\Qd:clling. 

3.RcYl~w ·u( l~~u~IJ¢.~'~t()r.k 

S(1llo.f'ield and Goddett (1993J J~lJltwo :(,)J~ANr 'SltllUhltlons~ 011e with s.~ the~1iami 'Model 
.~sdJnates;nndthe second 'iJl~lttdinge$lirnm¢{l :com.tllodlt; slX!~ine . . . (!freal:s.<~r.be\!\1bnllj 
·Mo~elestit~)UleS ;wfrc ,ttatlslitt~dJ?r(l{)bicaU:y ituo • .thc'(J1J~ANl :mQdel~.(ogivc 1l ~Oilslslellf~ 
uniforulapproach: to tbe ·flstimad(ltl, t~f dJ(!.r~lin~uUij.udteJl~perluute ·effects .It~XOSl) the 
~~~try •• ~leJle~ll~g~ CI1M$ellf4p~tCs~I,'.I~ ~nPlu~ek .~.~ ~ ~19~6!. \\1~~co~hlJl;<l 
W.l th .... a . nlijp . by .' ..~s.( 1986)~ .. o,r .tlleOJ~AN1. ZOlles. ..lhe ·()Il AN 1. . zones H14P W~l~ 
SUpel'ltllposed rtWer't .le~liutrlcll\~nd~l Jmtp~'wi~h;tlu~' .rcs;ulth .' 'l~~P (ltlgure' t) bldlcullug dlC 
prodncti~hy :petcentuge .pll~l.lgebnnds \Vilhil)~nl,ch~r lbe'C, ' •...... :Nrz.one~, .. The e~llJlmte~ft).r 
'the COaeffoets. wete,t:nkenf~rol11 Sodden untl Atmitsleo.d (1991)~n.lldlfUn~hHedrrotn 
Cl1mnlQdity spcdflc :Ilgutes tluoOR.ANl ;i.udusu:yerre,clS.~nheresnlti.ng .P)XIDt1tticlllchunges 
esthnaled·irof),l thQse lw() teehtl.lqucswetttts.foUtrws. 

tn.bleb \l'»)'odUCliMi.ty ·lmn.·cas~ J~sHnult(!s(:%ChAJlgQl 

!ORAN1'I,rtdJlstt~~ :t\n.~tni~,tl1d(!1 J~frec( 'loclltding 'CO:1 iJ3ffect 
;Pa.slondZone S.?t't 15.39 
\V:heatlSbcepZJ;me .5.91 31.54 
Bigl} RtlinruU l..one2.6a 9~89 
Northern Beef Zone 9.75 14.15 
OUlerFurruhlgl ZJ)ne~ .h""-~'" .. 6.38 
*' "rhe HOrherFnnni.ngJZtmeo.aceount~ (or su!;arcane. fru.huudmus 

P.t'fJductiotleffeC1SWel'e e~t:hmltedlObe .g~er.uer thtUl tt ptiariexpec,a.tion~especiaUywhen 
the 'COl effect '''''a.s included. ~rbese lnCrf:lu;e:sw,erCt:ll0dcUed UShl{t ()RANt nnd a 
StUllmary or theprodtlcdou tesuits is l:wescnted below. 

Tnble ~:PJ;oductlo.n nU!fctlse ResnHs {%ehnngc} 

ORANt Indusuy 
PastornlZohe 
Wheat/Sheep Zone 
High RninfallZone 
Northern Beef Zone 
Otber Fanning lZolle 
Poultry 

,~1iaml lVlodetEffeet 
{)'2 
3.8 

"'l.t 
5>1 

--0.1 
1.1 

luchldhlg (;0.2 .I~rfect 
.. lO.4 
27JJ 
~(tl 

2.1 
~l Ji 
2,~) 

Scllo.fieldund O()ddeu (1993)condudcd that tbe result~ indlcu:ted ..... signiflcantpo5\sible 
bellefit~. to SUtlleparts ()ftbe ngricultuntJ se,ottJf a~ ;tl'eSUllOf the :HCl£t'. ~rhese bcnel1!s 
werecombiued with a shift in res.ources awn.)' from those zones udyet".t~ly llfff~cled. or Jess 
beneflc:innyarrecled~ by the nOE climate change. 
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~t~ . NJ.~t:lHld 

111e~ttrtent'stud y llWol\ft!~ iUlreemnJ4)t ,:ch~U)!eSrr.~I)Jlbe ~t>revlous;tnijlet.:tll~ fitSL ·istn tbe 
wU1('N¢:t. ilthnUl·~il?l'oductivlt~(Ntll?~.isU:i1nsh~t~d ltltQ .llv~ .wel,gtn :g,olJl. in ,atllnluJStllld 
e~(.nmdll~~ ybd(l inetolls. ' .. 'Tb~SeO(~n~rls :lh.~ ,inclt.lsiout)f n, w~st(mddisense~()r nS~Q1trgei' 't 
inctor.T:hc thlt'd:n lU;.iritchtUlgeisUJru,there'ls,~ :p~eUIJliJUlrye&anlinadoJl,;)rthe, IfJIP~tCt' :t,,1f a 
clmnge In ;tl,Yel~.ens deUltuld Cor n~gdculhtl1deo:mUlod.i t)tex:pork~a.su,fesultor :Ie,(3B"Iuduc.ed 
(~htl.nges:elsewbe'(e ·111 the\v(l1;ld~ 

4J\l\:fbunl \ModelNl~l) ltlcte.QSes nndl!cl)Uomie,OtUput 

1:h(; net·{jt:y.wc:·lgbt ;l~l'odlICJivjty iim:r.ense~ t~ptesent ,(lttd plautg,rowth,. gf'ulu., l¢~f\f(md 
steOl. :l\1tlhe'pres(f;lttt. ~u;n:ly~ . :i(,\\tttS necesmlryt() lO{jk 861eJy ut . the increase. tn . gl'nitt 
:p.roducti.ull, inct~t)psiJias.ll: is the gtltin frtlll1."whieh income: {StJhltlllled .... taking bue nccuunt 
lCnlpe,tiHUt¢ ;incl·e,tlS~s •. t~mlelHulg~s In.,r;nhlfttU pUU:{H'lls~tbene!ec:mmmlepraducdV:ftY 
'(!llun8ew.as.t:slhl'nucdn82()t;fiofthe,tot~u.drywcltuug,aln{,Schllu.eld 19~13l, I'fhe ine,rensed 
u:mrtttm:ercifuc·edthegrnJn r,i:elds~ .butby les!i :thnn tl1tt inCrfNlse.d ralufull benent~. 

, 11' 'inc,tors '\v.en:'o~amltlcd for' .llastttre .. gro\Vth~ cnrtyillg.CtlP~t(!;iJ'~:,". :a.nu .~astuJ'e 
dl,gcstibilltyin U,v:est()ck. Jnct'eused telllperalur~ teI1,cl$·lO deel'e,u~c .. the digestlbllhyof 
pns~utt\ \hn,nlpettllg .\\\.e.ightgltifl~. Increas~ Jllillfalll\O,wevcr.lncrt!nse~lbe ;"~ttryhlgcupacit)' 
ofptl,srurc\and aUows improv,ed stockingl1ltes. \Vbenthese f(le(ors \\rC're taken int.o 
aecaUtu~n. 12% increase ineCollotnlc~rt)ductlvity for d.ryweilght'pl~oduc:tjv:ity increases in 
smnb:(U1I and Easteto n.rens wns estimated (Scho.field 1993). The ·effect iu the NOl'thern 
.BeefZone\vnSeV¢nlllore dtmnutic" \'lith u reduction inprt1duedvity of tlf01Uld . Hlt~ 
cotU,p,ared 10 theprev1l1usannl~tsis. The resulting increase hlCCtlllOnnc prnductivi.t;Y fut the 
Northern Beef zone wn~ Silt:, 

·4.2 AJlowillg .for tbe' tlSccmJ'ge U l;rrect 

As no data \,;tab> tn~nilttbte cm ,theeffeet of the :EGE onpesl muJ di~ease levels ina ftwll'l 
C'(Urt¢lltly stdtnbJe forORANlluodelUnt$. it was neeessUl'ytn undertake tt pa:mmetdc 
fltlnlysisofthe sC:Qurge question. 11ti~ 'WtlS done by increnKing the demallti for the 
If)~:rv:iees~ongriculture uu~mentil!& teclr~i~~l chang~f~ pm:umet~r in (ll<.ANI (al~~O~ ft)t' ench 
olthe tlgr.cultul~d lrtdustrtes .. untd {he 11CJE seeoarto prodnctIon benefits. wereredu<:ed to 
zero.!~Sel'\'ict.!s toa:griculture" ifl~lude acthrWes 'Such as sheep shearing. WOl1td(\ssit11l' 
nerialseedillf!1 and crtlp dUSllop a'Hgg.s 1986>. Althou.,gh this vaduble cOl11prises a wide 
range of ngriculturalaetiviti.es" if nHnotl.,scourge related activities (ite nssmned m he 
unchanged. then themutl increase in the~1adablt~ represems the increase in demand for 
services tncou1hat the {;C:;H ,efihancedscourg,es. "rhe result was au h1dicatorof how the 
resources required tt1cotUltcrrhese, scourges,. withQUl having a negtnivepruducdc)lleffeCL 
The safne shocks were npp'lied to the aUantivariable as >in lhe l1rst simulaHoJl* nndoulythe 
values o[tne(l:ld variabJe were changed, 

As a lat~gepropi;lnjonof Austmli!Ultlgtjculttu~tllpr()duce is ,exportt~d. (my shifl in \v~~l'Id 
demand f()reonnnotiitie}; is likely to have a significant effect on the AUfiU'ulian agricultural 
sectm', . If theI!CJE benefits" ('I' inhlhitspt'oduction to n It~Sserexlel1t.overseasthen the 
demand f.or AUStJ'alinn ,comtllodhies will faIt possiblvnenatinnot revershu~ u.ny ben~~fits 
ex:pedcnc~d fnun thecUmate change. lfho\ve\lCI't.heEGli"detri;llentaUy .affects. Australhl's 
majorrurnl compatlt()rs~ Austrulinmay guinac.Jimme clmnge CnJllparutive .advantage. aud 
,any hcneficiall1toducti(lU effects may be multiplied. Tt} examine lhep()s~ihle ·effects ot 
chutl,ges in the den1und fnt Austt'uUan ng;riculttUul e:>::portsta sensitivilY type E.mal y sis; was 



'undetttlken. '. '~l~~o. 'sgeunl'it)~ :\Yen:~ leSled't.:UldCOlll.lj~~{lt;o"t~u.~a,l!i$hmJsiumJnfkm .(~esuJ(S 
(1tot'bt~l~dl.llg,itbe se"ttU .rge .. fttet()r')~, ..... ~.: S~.~ .. b}tte~ts.e ttJ,.(1, .. tt :5~'d~~rea~e· ill'~heden ltHld, for 
.u.gri~ultnndex;ptWrSw~l·~~ ·simuJmcd. jlllheir:J.l~t?l~A~l'lnodet The,Be inercttses,Il~notte ·,nJl~f 
n)nr1*.innleCf~~cts fJJ.lltldivJdmdctlmmodlHes;t .but:proYl~Ie (1. :gu,id~t\s .wlhe diteetion npd 
mn~nltud(.t. 'of atl), :lrnll~\qts (,~'r ~l. :ebtl~,1ue lI1·~~JloJ~~de)11tl~ld._,., fPlte ~~15!livltyor !producti9n~m 
U'hntlJi~S .lne&:Jt~)rtdej~lt~u(lc .·wttS .1,ClstedJ~JY ,(ldJ'~sU. "be .~t·slnrt.nle~J~m~t.d~tTHUld\fc,()t 
Cll{l~lll(lqtty .'ill f,feJvnd,Hble 'tmte~lc:hof thecCUnm(ldl esexnmllt~dt :by ~,'5:cm! ,the.t1t~t.thne~ 
and by <I<$J;u) dIe sec-ond., 

5.;k:csults 

.Jlue to tilc;ussunlpdt1Urs. used itt ,tul~h :('1f {th¢Jtlt)de'ls •. :u,u:dthespaenlntlve (JllUUtetlf:dH~1 

.¢S{it11Utt1~ tbe i;esUfts~rbotb' sitnulati~rH~S'hoUldootilketltl$ guides~ JJfovidillg S:UggtlSUOf\.tj 
((bo.(U:.·Uu.~. din!ct.innnmJ C\O~lt,Re ~,ntlgnitude .. of iPossiblcchnngc,* .. rntIlCt dmn.tl1epreelse 
,m~g;nimdeor ,thn~ehtUlge, .' A.:lth(l~lghnnuI~'of the te,ults11reStmtll in ,abS()'lllte'lernls.~dl?il 
Impo~lnflae :is!i11 the 'wUc~~thet~Ca; lll~l~'iJlJpncttm Aust,tnthtllat!rtcult(!rei~ ,nnd,theposlIAlbJe 
atetulof ;theecol1om~~wbete !dlls :hnpllcf m~\~ ;Jctpp'le lbf(mglt ~rhe foc·us t>f the results 
shouJd '.{je(lJ) therulntivecbungeswithin the.ec('11101tlY. t:e\!enHll»:p.~)ssible produc.tioJ'l shift'). 

5 .. 1EClBPtoduetionBtTe,cls 

aj lndustf}~ ctrect~ 

'\Vhh tneSOSsho"k, Pt'oductJOtlrises in1.he. imhlsu'leswhereproductivHy ha.h! :increased 
r.nost (ill1jla 4),Tbe most 1tigninC(lntfft~t'ithrls;bccnn snbst!ultiaJshift itl resnun;,e'S 
t·owatt:lslhc\\;heat .. sbeel1 It'lll.C,,attl C:(.'$tllminl~t{l the ;pUSlOtal zone. ISstbl1U:tedproduction 
in .lhe\Vheal."sh.e\ept:onehu~ then by6.6'l1~i.whilst 11J:tlductiotlhnstleclined by 2~5'%hlthe 
pasmnd z:onc. 1~ht~ re~nJjN, 5UCgusl the in1pactsUte~lel}'£maU in most iudustries. with the 
nutincJuul14~S beingtu thellustnr:d lulU \\~b.eat ... sheep Z,Olles. 

b)Colnmodit)!effects 

The estimated produclioochnJlges0ntlined;nbove'have had ·sl~nificnnterfe,(:ts on lhcexp<n!t 
of agdculJundcmmn,odides (T~.ble 5).\ltb.etttex;pon:s areestnnttted tolluve tisen by8.6<'fl 
(or l()o()kt)~ and batley by 7.l~:- (lOOkt). The .tothercereuls'+ eXJlort~ havc-al&t) ineteused 
(13~82qo)*but in\'()l\'~ tl llltlch smaUcrqluultity o.fgr:aiu in n.hs(Jlut(~ t~rm~, 111eren~~{.td 
carrying capa'~it) iJllbe \vbeut"'~heepo,ud l1igh tainfaU z(ulesaIs() resulted h1grfuter 
stocking T".tlCS in sheep nnd :cuule undJedtou risct)'f 1~6%'iU 'fNQ(')l e.~pmt~" ~uld ().2% in 
she~.pc;xports, The same trend i~ sh()\vn in meat t'nuleexpo.rt~\< whh un incre.u$e ,)1' 20.6f§}; 
{or 180kU. 

52 Scourge AnuJySlis. 

'the same shocks were uppUedto the ltllUlld variable ilS in thefirSl simulntion~ .undoniy th(~ 
vuluesof thetJi t'i variable were chunged, Afterscveml sensitivity I,cst siluulatiolls '\\.'(.'tt'e 
run, the following ~h('cks \):'etc found tnoffket lilt" positlvc ptoduction eJfectse~tim4ued in 
the first ·shnuJmiml. 



t,tj~~bl~~l.... .n5!;IWIl1;~s':(fl~gdcnl(lu~~H~tlugmej),(iUg l~,~,bll.lc~d ¢h~ •. ng~wJH(}n 
()ffsct: It(H~effcctshl,()Rft¥:Nl 

'I,ldllsu-vl'!;6ne 

'R~~Sl(mU; 
\\~h~ltJSIl~~p 
FU~h ;Rl1U1l1llJ: 
NOll1l(lttlJ3~of 

l?r(,lJItthei'llptlct ·pf lh~·shoc;k.s !lll,pHed ,t'(}·the«Jt~l~ 't)U}'tlOletel\ 11 CllJlbe.seen thmOl.lly.u 
smaU~c:}~,?'n~e .inthademWld·Cot st10ur:~e cQnt:rollsjlQssJblebefore. any produ7tlou beJl~fil~ 
(i(an JS~ll~etilmue chanl~e'nl~ .tu~gi1ted~'1')is l'csult 1seondilituml on the producd.on In. the 
u,mttt~tl;gdeulf;ur,at indu$(deshe.ifj,gh~td t~;()1l5tmll du~to seourgec(mtl'ol. tfthenClual 
deulattd :fof'se·rvlc,es. to ~tgrt..ctlfJur~ in .any oftbeotber 11t(J.ustrl~s lsbelow thesbocks 
~lm~ied, •. ~vJJi~h J)llev~:nt'ed~ll~I:.producd~n lrtcreas.e! ,thei~theeffe~to:r- scmlrg,cs ttl the 
NO.ttheJ7fi ;Beef~;Mdt; C~ttUeandPig5. ulldthe Sugt:trcan.e, f;rultn.nd Nuts lodustneswHlbe 
qulte . sigptfieaJ)tlflhe,effecto'f'thesc scourSes.f,~;~ijcUyoff5etg theB<;L~*'Pro~tueH()n 
benefltf)~ Jhei~ bwonld JaketUl illCl'ease: oi' l40% :lnthe {je,maud for setvlcest.o agduultute in 
tbe~Vl1e~u .. Sheep ZOl1elO offset the' ;pos:idv~aOn induced IJn1duClh;)ll.effe:c.t deriv-ed In tb~ 
fl.rstshnulatloll. l ... lke:wise it ,wQuJdtakeincteases in the detnn.ndf,or sen4acso,f60%nnd 
50'$i~fe,sp~eeti~elJ1 bll~lePnslo,rRl {mdHi~hRainfnU ~tllles toorrs~t their ,iJliduIEOE;effects. 
(.~ ;Ql.1Sl.den.tlg., tl.le.reJaUvelYSmUU1).ropo.rt~~uOftO.ta.l. r~rrnexpen?1tur~ em llles.e. servlce.,s. the.~.: 
erre~tOfpeSls and dls:eases undertbe 1710gscemlrlO set out UllhIS study.,couldhnve tl 
potentittIly drutntltic errectonagdcuHuralproducdon . 

.tn tbeJ'ir5t slmulatioJl* ratin~f's. in ;the\Vhtnt,.Sheep.~Uld High Rainfall .. zones were 
~tdyalltH 'hen5SUll1cdBOEcHUHitccl.mnge.. In I,he seeotldsitnul!ltion. this benefit has 
11ec.nsb .. . W~ly :f;tom: rnnners~~.nd lmQ other ,nt7Cus0f the eC()llQ,my, fl.3.Ulely the sendees to 
agriculture h)rluSU)'~\1l1ic'b 11.~lS lncreased pt{)d.u.c.ti.onanil l~lbollr <k~mnnd by around 30%. 
J'at'Jooxie.aHYJ lhe.ec,ollomynsa whoJ(;,~ 111uybenefitfrOJl1 lheneed tt1cofubalthe hu:reased 
level ·Qfpests nucl discnses. if the tevel ofcOJltfoldoes notleadw Ii reduction in ugrlcul1um:l 
production. . 

5.3 Shiftin.Exp0l1 Dem.and l!ffects 

The S%iptlshlv(t. shift in .export demand t!:lt ugrieulturaJ cOlnmodities has the overall 
expectedeffectorim'Ztcttsing pmdueti()ll and export volume. The de(,irea~e in production 
experienaeQ in the Pnstar~d .• ather li;anning 110(her Farnljng2~ a"nd· Pottltr1'Zlltl(~ ~ .. under the 
liCH3 .effect11s tev:ersed as n result of :the positive shIfl In ex.port dcmund Cfable .()). 
Produethm in all these zones inerens($" most s.i.gnificantly in the l'nstoruJZone.\vhere 
production has increased froUl. ~ 2.5% LO + 1.4%. In. C()1lttast", the~1ilk CallIe Nld .. Pigs 
Zonei whose eX'ponColltrihutiou to total productkUl i51ow~ relll~lill:s h).\ver due 11) fhe.IiOE 
despi'telhe shift in export den:uUld. ThcOlhctex.cepLion is t.he Northel'll Beef 2"oue~ where 
prtKlucdon is 17cduced by 3.6t'k when export demand shifts. us opposed to n slig.ht, incrensl~ 
under the Eor~ scenario. Tbis 1s due LO tl J'cu.Hocndo!\ of resources t\Viav frml1 lhe Northern 
Beef Zone. into the Past(}raJs\Vhe~ltlSheep and High Rninfal1 7 .. ol1es. ~ 

"rhellegadve·shift~ as expe<.".ted. hns the reverseeffe,ctoJl p.rodnc:tiol1unde,xport .qmultJtv. 
trhe NleatCmde~ MJlk Cattle and Pig~*andP{lttltry cmwnndHv expnns se·em pnl'ticufarf~ 
elastic to lbeshlfts ill export den'.mnd (Table 71. {)omestic demlmdfi)l' [\lleat Cattle ftlUS b);, 
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uroUtld,2~5%~dueto .~l,Jll'~C(¢;iIJv;req~ep·Y·nl~jj~st' 4~S%:~ ..• Tbl~;h~s J?todyqe(lJh<l$hirtaW~ty 
:frQtllth~ dQme~nct.'tl1ttrket1:n~~<l,lJeJlqe itJl e; il,tlr~:~~~ipqrt,f;,((~ct~'1:Jl,.~· ~(}Vcf,Seq¢rurs.W.1lcn 
~~pmt·de.mnJ:ld:eOJlttnGts •.. 1t.Should:alsobeJl:O~~d:Jhatthose':,~Ql.nmo'bues,expcncn~ltlltNery 
ItttL~e ..• ,e~'rOtt d~X11AT)q'shlfts::hqve:J\,1 oW.ereX.Jlort: ',p(::(eet)lHge 'Qf:t()U~l;Pfo<it,JetthnJ1 
(i'()tntl;10dlti'e.~·sueh.~s wo~l :~u}d'whe~t~ 

6~ C()rl~l9Si(ms 

~rh¢,results(1Vtbls stU~I)~ lndl~Rteth,~1~bnsedt1Jt:ourCUr(elllklltlwledgc.of: thc.cfIcetsof ,dry 
mtltnll~produ(:,U OJ~t tlndigllort 'hcr-erfc~~s~tbei~OJ1;r(,la1 i.mthuvendrarfJtltlc,crreet:Qu 
Allstrnfhln,~tgricu1ture~ ··Tbe :, . .of ,M ItGli;enllltUe'cht~ .tlten(Jt'elear~Jtowcvet5mne 
ptltt~of th~' ~~grlQultut7&l' 's~erOt'lja~rexperleJ'lCe'~U:lhlcJ'ense, ' '.' to.{lUC:ll vitl~(:lue toUle:,change 
~in?jhllate~ .~s·~~pe~teth,tJl~:rcsult~Qr :thI~: s, ..hnUcate.n5maUer 'Produ~limn~ffeetO}l 
A tls~~Jlnn ug,~~ungre,thalllhe preV1Jl~JSo.ne., , ...•. , "onl)fre~l~nto51l()\\tfdgnJ~,(:;Ul tlg;dn.s lS 
the\Vbe~t .. Sheep,~OJ1C; but1 as with lilt:! :results :for !(\ll ',. I~uJ.JUJ'tdpt'oducl'iO.ll~ Ulese:I~.alns 
ate :rut<'leSS,tbenlJl.tbeiprelimJrlU:fY .stud~. trhis lli1}hlf .... ' .. ,sth¢jtllPo.rnmCe(lrnCCUrn~ data 
on the .. ~r,(ectsofCO:z"lemperamre* JUldt;dnfall on 'plttnt JlfOdu,ctlon. The .re,:lsed ,eSlJtl1ate~ 
:used in tbisptlpeJ'hMte'bnd,u ntaJ~ede(reCloJl tft~produQtitmeh~!l,ges resuhing ftom .the 
liOE ,whenc:o,mpared ,lQ.tbe,prcliu11ni1ry jnYestigat.irHl. 

W'heJ1:the tfieetor :pestsaml.djs~n~es .,is t~rk~Jl JJllOUCcount" the sii:ua:t:iotlmay 'be ·v:e.ry 
d~r~eren~ .. It ;c~tl: .. ~ seen thntth¢pt)temtnJeffeet~ofsco~rges .int.hc~·Otlhern He;cf,.1vUlk 
Cattle nndJ?i8s. JUld Sug,~rcanetFru.h nUlllNutslndustries coutdbe, subsrUllttutTlle:re is 
~lsoo.nlynlbnltcdtolerurt.celOatl :lncrea,~einsco.ut:gecontrols in the P(L<;rloralnnd \Vhenx· 
Sheep r..onesb¢fQ,te ~my:p~(,dttctionben~fit:s frQtn QleSoriiu:e()frset. There Are'significant 
prQdtlJ:ti~lnand ex:porteffeetsexhibit~da$a result of .~. shift Jne'x,p()tt dexrmnd tor 
:agriculturn] commodities ... It, WQuid ~.ppe:ar that theefreCltlf theEor~ !.movcrsens 
u,S.denl.tuml producdon~and tlle'~x'tent of dmCOz fertUJsereffccttc:ouldbe the dccidhl;g: 
fnctors on the degree ,of irnpuct the BC1Ehason 8l!,sn-whluagrlc,tdrure .. ~111e m.OYltinlPol:mnt 
r3ctorcomin{j.. frmn thec,utrcnt resenrehis that the degree of hl1pac.t tbat ap.aJ(uHiatl~(je 
may ;hnveon AustraUa.n a~rleultnre may well be: srrmJler lhtm initially tbought. 1.lle likely 
·erreetof seourgeson Auslr;tllnn agriculturel ;production withu.oEO'tt,and the itlternational 
tradeerrectsure being ftU1.her invesUgnted by the authors. 
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*Olher P~lrmt.llsJ conslsl~ of: I)u$nr CUI)!,!, fhlil ~md nws. 
*(;)lhcr l.;'urtlling:ll::on~i.st~ of vcg~l;i,tbJ\!lI~ COH(.m. ujJsced~. umJ wlmcco 

Pl'uuucHnn 
1.44 
14.34 
2.H6 

0,9) 

Poultry 095 0.91 

Shc.t·p 2L90 ~R09 

Whctll 15.'20 .. 5.21 
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