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ChernicBI Residues In l\he ¥\ustralian BC)af Industry: Assessing 
The econ·nnic Impact$ Of. The Chlorfluazuron Incident Ot~ Returns 

fo Cet~t,l! Producers 

D.J. Hill, G.R.. Griffith and R.lt Piggott: 

bcparttnent of Agricultural nnd .Resource l~onomics 
Univershy of New f~nglnr1d 

The cltkujlua:mron incident is just one of(l number of clutmical rc~ridtUJ incidents that 
Jwve plt1gued the Australian beefindustry sine£' tlut late /9980s. The frequency and 
diversity of residue episodes in Attst, ~.-..,Ua have served to illustrate the potential of 
(lgricultura.l and veterinary chemlca{J' to C(ltfS(! considt!rnb{e disruption, to Australia's meat 
trade, ewm when the chemicals (/() not pose a h~alth risk to rcmsumers. For cxamplet the 
disc:oVi!l)' ofdtlorjluazuton re.ridues fnAusrralian beefln .l994 resulted in em exporrbatl 
being plac*ed an beef con witting chlorjluuzurma residues. While it' is believed that 
residues inAtiSirt-llilm beef can re.ttult in significant lasses ro theAustralia11 cattle lndu~:try; 
a detailed cc(momic~ evaluation of the cost of a residue incident has not bttr!il und(!l'faken. 
A nu~;or aim of this strtdy is 10 deve/()p (1ft economic ltwdel that CtJn be used to t1ssess the 
economic impact of any chemical residue inddtmt on any agrictllturul industry, with tm 
emphasiscmproducer returns, ultd to illusttate the gnural applica/Jltityofthe model by 
using lt to aJwess the ecotUJ111ic. impm:t of the cltlorjtuazuron incident Ott returns to 
AuMrallatt bel!/ ccutle producers. Thls is done within a multipfe .. pr,,duct; multlple-market 
framework~ where the presence of chlcrjtuazuron .rest dues in cmtlt~ is nwdellefl M a sh{ft 
in suppl)1[tom one nwrket segtrumt tn llltother. 
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1 . Introduction 

1 . 1 aackground 

Over tho pHst d'~cndc. there hns been considctnblc industry interest. in strntegics thM ~ttn 
effectively and efficiently ck·al with chcmicnl residues in me~ tin the Austrnlian Hvc$tock. 
tndu.strk~.s (R~siduc .Mnnagcmeilt Gtoup (RMG) 1995). The prcs¢ncc of chcmi.cnl 
residues can nff'cct bothdmtH!SUc consumption and tlvcrscas trttdc of meat. attd meat 
producL~. AustraHnnlivc~stock i}t<htstd~s nrc. pnrticulndy vulncn•hle to tho adverse J\ffccts 
of n chemical rc,()iduc problem hcct1Use nfthe iU1tJot·t:mc\! or livestock commodity export-q,. 
For exnmplct around 64 per cent of beef productron and nround 20 pc1· cent ()f lmnb 
productioi1 is exported CAustmlinn Bt1rc~m of A,griculturnl tUld Resource Economics 
<ABARE) 1995). Iu nn aucmpt to mnh1tait1 uninterrupted .t~cccss to export markets. 
Australian livestock products rue rnnd<lntly tcstc.d to ensure that they 4U'C free of 
contaminants, 

As part of lts quality ~Uisurancc t>rogmm; the Mid Coast Men~ Compttny Pty Ltd at 
Mack.~villc in NSW tc.M.s ror~ orgt\nochlorinc cumnminnn~~ ln beef using n regular gas 
chromatograph p~occdurc. During Jullt? Septcmbe•~ 1994, ttllalys~ nt, the Mid. Co~~~t 
Meat Compi\U)' <.hscovcrcd At\ tmusual Spike• on n chromatogmph prmt--cn~t~ Whdc ttus 
spike was located close to where dichlorodit)hcuylcthcnc {DDnJ I residues in meat wo~tld 
havr shown up on the print .. outs, thls ucw spike had not been encountered before:; and 
wns unknown. Subsequent investigation revealed tlnn th(} unidentified spike wus CU\~scd 
hy chlod1uat.umn CCPZ) residues. CFZ is the nctivc ingredient or an i.usecticidc cnlJcd 
llclix® which was used by the couon industry to conttolthc 1-lcliothls cntcrpilhtr. 

As a result of the discovery of CFZ residues in Austmlinn bc~f~ a cor;sidcmblc ~~~1ount or 
time and resources hnve b~cn d<!VtHcd to dctcnuining ~hose properties where ca~dc couJ.d 
have been exposed to (~FZ. d~;wclQping :md implementing lcsUng [H'ocedurcs ft)r CFZ 
residues in beef, dcHcrmining its biological .nature nnd tryirtg to mhth1tisc adverse 
domcsuc and intcmruion:d consumer t·cnction to CPZ residues in Austrulilut beef~ Sincu 
OcLobcr 1994. n large number of Austrnlhm industry otgnnisatil1tls nttd State and Federal 
govcmment dcpnrtmctti.S have been involved in d1c rcspcm.sc to the CPZ incident 

1 . 2 Motivation for the study 

While an outbreak of au exotic disca.~e itt Australia. such us root and mouth disease, 
would cuusc considerable cct\nomi.c loss tc> the Australian mont nod livcsmck indus~rics. 
the risk of Australia's m~~nl trnde being adversely affected by chemicnl residues is tnt 
greater Uum ls the risk or nn cxoUc disease outbreak. This is not ottly bccnusc <>f 
increased chemitml usage by Austtlllil\ll ngdcuHu:r~t industries. but utso bcCtlUSe 
cons~mcrs 'YorJd .. widc h~1ve bc~omo incr.e~ingly ~opc~rned about f.ltc presence ?f 
che.mtcal rcs1ducs, such as herbictdcs, pcsttcJd~s. anttb•ottcs nnd growthpromotao~~ m 
thetr food (Dunn. Tulcpule ~tnd Toussaint 1994). These con~~rns hitve resulted Hl a 
number of ~mporth1g countdes h1creu..~ing the s(mpc nndintensity ofthch· residue testing 
programs. attempting to have the maxinnntl residue Umits for ngticulturnl ;\nd. veterinary 
chcmict•.ls lowcrcd(nnd in some cMes to prohibit their usc) and p!acing irtcreu,slng 
pressure on exporting countries to undertake Uu~ir own residue testing. progr11m. Most 

1 D.O.T. is UH~ Cortlh1011Uame ror dichloto~lph!!nyftrichlotocthnneMd it is th¢ patent Cotnpourtdtbat 
was marketed. DichlortldfphenyldichlorocOlnJJd {P,O.D,) ts the fitstdcgr~dation product of D.J).T. and 
involves th~ loss of ehloriM. PJehlorodlphl!nytethene(O.D.Jt.) i~ U1c sccond or Jong term dcgtadnUon 
of o.o:r. Md agidn involv~ Un~ los,~)· or chlorh1c (H. Buker t 99S pets. comm.). 
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importtu\tly.;.Vh)huivc residue findillgs andlor tho failur<: of .the cXllOrting to~turles to 
hnplement a testing ruognun th:'t satisti~~ the requiremcztts pf til~. hn(X,lrfing <muntry could 
result in ei.thcr tcm porary or pcrnumcnt exclusitm from. tho rt\t~tlect (RMO 1994). 

The Austrnlh\O govcrrt.mcnl hn.-; .hmg sought to manage the pot¢Jlth'1 dsk posed by lhec 
presence of ugdt;Ull\mll nmt vetcrin:u·y l'¢siducs h1 foodstuff:. . .through lcgis1ntive chemical 
registration tUtd usngc control. flowcv~,t. it: Wt\S onJy sht~t\ the 1960s thnt lhc Australian 
government, \ll\d the At•straU:m HvcSt(lCk imtu.ltri;-.~s. expUciUy smtght Hl m~et the 
dcmnnds of export mnrkcts wiUl n~gnrd tu their limits onrcttiduc levels und their sumdards 
for cnviron.mcntul cmtU\tnh1J\nt~ ... The hleron.sc. h~ dottl~!stic consumer c<)nqcros, nbout. und 
intcmtttiorml nuwk~t requirement for. fmxl snfcty nud buttHUl hc~thh., r~'iulted in Austrnt~an 
authorities intt·oducing l\ ilttmbCt' Of initilltiVCS dirct~tcd tOWI\fdS CilSUJii\g U: high l ~.!fldnrd 
of food quality (Rl\t1Cl 1,994). 11tcsc initintiV(.'..S include: 

• incrcns''"'' rcguhHimt uf ngriculturnl ond vctcrimuy chen1icnls~ 

the d~~vclo}11Uetll or ~l chcmimd ck~tttatwe: system by the Cnn1tlHlhWcnlth 
DCl)t\rtmctlt or llcahh which led h, n cctumliscd mxicologfcal cvtduathm 
process nnd considcrnlinn .!jf ~~~Xh11utn Residue Limits CMRI,~s) by tim 
Nntmmd, Heal OJ, nml Mt~ci~~-nt Research Couucn (NllMRC)i 

.. tlm cstnblL5hlllcnt of the Nutit~lml Pond Authority CNI''A); 

• 

• 

• 

the development nnd nd()(lt.iott of the qunlHy nssurance nmlth~ clean ftHld 
export pregmnlSi 

the cst:lhHshmcnt: of the Natimu1t l~cgr.strntiull Authority for .Agricul.tutal und 
V~tedntu-y Cllcmicclls CNRA1; 

industry funding uf tile Nutiomtl Residue Surve}' (NR,S) tu\d tclntcd ntutkeUng 
and rcse.atch prlljc~;. Lf) b~~ing undca1ukcn by vurious statu lory authorHicSi 

the itnrodu<:tiotl of tt st.nct nmnitoring ftrngn:un to l!nsum tllnl nny beer thnt .is 
vro.duccd using homwnal growth pmnmtmus .is mu exported to the l!u•·upe~trt 
Umom nnd\ 

the fotnH\tion of th<l RMCJtuprovide leudership und (Jdvicf! on chcmicni 
residue, issues and w implcm~nt n tmUonnl stmtegic plan nimcd at ensuring 
Auslntlia's mca.t aud livestock industries rtudntain ntlbHcrtur.Hed ncccss to 
it\tcrmu.ionnl. markets. · 

Howc·,at, despite Ute cnnthHlOU!i dcvelJ.lptncrn. ·tU1d ttUJllcmeott,Ucmof residue cmnrul 
mcnsl'.rc~ in Austtulin, Utere hnvc hi.!~n n tHU1.1bcr or residue incidcnt.'f ltt Au.str~dhut b<!<~f 
cxpurts :~incc the ltttc J9S0s thnt lmvc rcsuHcd in siguifict~nt, cconmnic losses to the 
Australian cnttlc industry (RMO l994). Pot ex,unple. In 1987 orgnnochlotinc. residues 
discovered fn Austrttlitut hcaf exports ifl the Unitcd$tMe,~ almost .rcttdted in Austrnlhtn 
beef bc·ing tt!fu~cd entry intt1 th~ Unltcd Shucs. This .silunli.on \\'US avoided by the 
intensiv•;·l· o. t .. tes. tf.n.g •unlprope. ttyclcnrtu .. t .. c.c .. ··. pr.og.tt\·m·s.lh·a· .. t w.ere··· in. ttt>duc.cd i.n Austt;dia. n.t 
an cstir·n·at.e~ c~s.t ~ .. f nr. ·ou .. nd .. •. ;$5 .. C.) .. 11.1 Ulio. ".· .. · .to.· ... t.l.te. c. Mtle in. d~s.try ..... ~.. In lld·d·i·h.·on.· .. to···· U.tc. orgut()chlorme incadent, sulp~omumdes wen~ found in AustruUan vcalthathnd bec.t1. 
CX.frOrted tn the United States Ul 199() ~md, ht H>9l, pooic.dllln was round in AUSJralitU1 
beef ht Canada~ .. Then.ln .1993, orgam1chlotlnes. ,orgnnopbosphu:es~ syuthctic 
pyre th .. oids. hotrtlOU() growth ptomo14rtL~ ttlld llllUbact~liA)s were. deJCOt¢d ltt bt!efexports 
tn vtu.ous key expo~t markets (RMO: l994). ln 1994, cr.z rr:sidues ht bc~f were 
identified CRMG 1995). 

~ntc rrcquency and di vetsity tlf residue OJ)lsodC$ .in Austt,\Utt have servc9 to Ulusttalc tfi¢. 
pmcntial of ngrlcuUuttd nnd vc.tcriruuy chernicnls to cause consid,rabl¢ distut>U:on t~ 



Australia's ment trade, even when th~ chemicals do not pose a health risk to cortsumers. 
However, ~ d~tailed ectmomic evalu4ttion ot ~be level and distribution of the cost or a 
re.~idue 1nciuent has '1<U been undcrtttkent This means lhnt. while a con:dderabl~- ~nount 
of industry ~U1d government funds are being spern a.nnuaUy in Australia <m various 
meu.~ures aimed at: reducing the Ukclihocd and severi'Y ?f futu;-e rest~hl¢ episodes, tbe 
benefits ()fthcse .mcnsures (in terms o~ reduced tn,de !osscs .rmd resid\Jc 'clean .. up' Gos,s) 
are unknown. An et;tinmtion of the:, sit.c und disttibution t1f the cost. of the CFZ episodt~ 
would prtwidc policy mukcrs with a benclunntk with which to ovahmte net retutt1S «>the 
dcvc lopment nnd tmplemenJ~tion or a rnuinrml residue nu~na~ement phm and the cotttrol. 
measures curtCtltly in place. 

1 . 3 Aim IJf the Study 

The n.~ujor nims of this study are to: 

• develop an cconmnie modc.l that cnn be usr:d to nssess the ccormmic impact or 
nnycbcmic~tl rl~siduc in,cident on any ngrjcultuml industry, with an cmphl\sis 
on producer .rl~(urns; and 

illustrate the gcncr~\l ;tpplicubiJily or the model by using. it to assess the 
ccmwmlc intpuct of CPZ rt~siducs in beef on returns to Australian beef cuule 
producers. 

1.4 Scapa of the Study 

In rectmt yctu'th suhsumUal.cJfnrt.hns b~c11 devoted to r~c~\suring the welfare effect.~ t)f 
agriculmrul research within n pnrtinl·CtJUili.bdutn framework thUtlsscs the concept. ()f 

economic sutplus <AlstonJ Norton uud Ptu·d~~y 1995). Prt1ccdu~es nnd formula~ for 
measuring the stzeand dislributinn of' rctu.ms to agdcul~m·~d resenrch. itl ~rrns of changes 
m econornlc surplust huve· largely b~cn derived fr<'m welfare economic tqcl1ry and 
litcrat~m.~ on.n .... 1cldcUing.·. mnrkc.t .. dispJ·n.cernen~.,.<MuUl.HJ~4.1. 0 .. •.·.a.rd.Jl ... ct 19.75: .. J~.st,.J:lueth ... and 
Schmnz: 1982: Alston* Norton and Patdey 1995). The. hterature now cunt.11.ns a we1Uth of 
mfonnution on ht>W to examim! the impact of u researah ... induced technicalchnoge fora 
range. of rnrukct situations (Lindner and Jarrett 1978; Rose 1980. Just, Hucth anp 
Schmitz l9S2; Frcebltirn~ Davis nnd J!dwards l982 nnd 1983; AISHJn nnd Scobie 1983; 
l·JolloY~n.Y 1989; Alston J99l; Aist?ll_. Norton and Patdey 1995) •. Wh£!e ~.u.ch of the 
aucntm~ has focused m1 suppJy .. :~htfung rcs¢arch~ tbe WJdcspr~ad. npph.c~b!lHY of ~e 
economtc surplus approach 'IS t~vtdcntrmrn the number or stud1es nt whJclllthil.c; been 
used tOdJichns 1967; l'ctetson 1961; Petetsou. 1969: TJavis, Oram and Rynn 1987~ 
Brenna .. nt O.odyn tlfl<~ Julm~tort 198. 9;. [ . ..e mi·e· ux .. nud w·ohlgenam 1989; Voon199l: Voon 
and Edwards 1992: Han. Reynolds and Rose 1995)# 

Estimating a change in ecormmie welfare. using changes i~ (,toduccr surplus and 
cor~sumer ~utpJu~ provides a u~eful ftarn.ework for arudy$ing tJle impact ofJt cheJl!ical 
rcstdue eptsode n1 the Aust.r~\lian beef mdusU"y.. However, Jtl th~ cuse of a" restdue 
incident, quality u.~pecu, M~ h'rtportantu.nd need to be htcotporated into.the ana!ysis. A 
number <>f alte[nativ<! methods hnve been suggested to conceptuahse the u~sue of 
analysing the: crrecr.s of 'Junliw~enhuncing technology. Unneveht {1986, 1990) sugge.~ts 
thnto. ne·'·lpp .. r.·.o.Jl···c.·h· is. to·. e.sth·n·a····.•e.·.· .. lm. p.····u·c·J·t· p.tic.·es.•··~.o. t.tb· .eirad.,.ividuat···'···· p r·o.·d·u· c.tat.m .. :.butes', while Voon 0.99l) nnd Vmm ar1d Edwards (t992) suggest that quality .. cnhancmg research 
results In an upward shift in the dcmatld curve. 

In contrn.. .. t~ Alston, Norton and. : .Pnr. d.c .. y (1995·)···· · .. c.:'.hdm ... ·. th···a·t· d ... c.pictin·g·1 a ... ·. re.se.·ar~b-.induced 
change ht quality us a, sbifl. in demund is useful in only a limited nPmbct of Cll$.CS~ They 



believe tha~ quality .. cl'hancinJt tesent¢h re$ults in~ ~hange hl SUPl,lY conditions ra~r than 
a change m dcnuu)d cond•tt~lns and. therefore, should be mOdelled a.~ such., One 
approach suggested by Alston. Nottotl and Pard~y 0995, p.244) is. •t<l use a 
multir.rod.uct lllt~dcl ... Hmi ~ither tO trent pto~U?t $/harac~~istics -~~ produc.L~ (so that 
11qttahty" ts contmuously va,ri~ble) or to tre,,t <hflctent qullltues o.f produc~~ l\.'$. d1f(e~nt 
produc~~ (disct·cto vmir.ti<ms hl "qul\lity")'. 'fh~y suggest that. whil~ the hltter approach 
could be more l'C:ttricli vc! it' ls likely ~o b~ more pntcticttL n~cnuse ur the n"ture t>f the 
~FZ incident; the hmcr npprm•ch is u~cd in this study. 

Er<postu'C' to CFZ represcnL.'i ti chung~ 'in the. cJtmlity. or tync\ of cl\ttl~ produced. 
t•nuowing Utcunnn. Uudyn. nnd Jolmson (t9R9), these 'qm•U~yt uspects of CFZ, can he 
mcorponucd mtutlu! mutlysis hytulowing for dit'fcrcnt cnttlc mnrkcts based ou wh~tJ•cr or 
not cattle Jmvo bucn exposed t<:rCF"J~. TIJc, e.xistnnct~ of CPZ rc.~iducs h1 sorm~ Austtnlia11 
cuulc cap. then he teprc.'l(mted fM' a ~\·hifti;, flu' .rUJ-'I'l)' of cattle hotwcctt nHltkcts* tllte 
changes m producer nnd consumer wclfnrc: for cnch nutrkl~t can then be tn<!MUrcd. 

Tukmg into nccmmL the mulUmurkcJ set.Ung of the Austrrlian bec.f industry nnd the 
qualtty .. altcting. nspects of thl! residue: tncident. Ute aims of this swdy are nchicvw by: 

• 

• 

• 

• 

• 

1.5 

d~~vchming n muttirnntkct. nwhitlroduct. HltJ.l}lly .. nud~dcmnnd modnl of the 
Austrulinn beef industry; 

tdcntifymg which produc~rs lmd cnut~ that, were exposud tn cr~z residue~ nnd 
dcfming supr1ly curves f<>r tlu>sc producers, nnd olhcr producers scf1Jltutett: 

mcn~,tring the.,. srt.c: of lhe rt!.sidtu.~·induccd supply shifLiii for cntd~~ 

nJlowiog for sub.~UU.ninn hetwc~n CtiZ.,nff'cct~d catUc nnd nrm·nffcctcd cnttle 
inputs in hccf prmJuctiun~ 

<~stunntmg the product~~~ losses ot gnins for cuch of the markets; nnd 

cnlcu.lnting r.he net totnl cost of the (!FZ inc1denl tn Australhut cutUc producers. 

Outline of the Study 

The form:n of this study is us follows. ln Section z,. a multircgiomll, multiproduct J1)0dc1 
lh developed to assess the economic imp nut, or the CFZ fl)c.idenl on .retumslO' Australian 
cattle producers. 11tis model is. then irnplcm.l!nted in Scc~imt3 .. '111c cmtclusions of dm 
study arc present(.~d in Section 4, nlnng with the tmli.cy impUcutiotUi or the nnnlysis und 
arcus for furthet' research. 

2. Thf! Model 

2. 1 Introduction 

In this study, a partia1·cquil1briunl ftamcwork involving a CFZ .. induc~d RUPtlly shirt ls 
developed t(l ~SS¢SS the impact of'Ute CFZ incident on rctU.l1l$ to cntde producets, .111e 
'CFZ,.imP.nctf. model developed wlthin this frnmewor.k is based on a num&et of.importuau 
chnractedsUcs of the Australian b~f industry J. Pitst. oo.er i$ mn a homogencou~ prOduct 
und c~til, to. some extent, be 1t.ai1oredf to meet differing market requirements (titiden 
1993). While carcase specifications vary between Austtrdl~1S hulivid-ml key export 



6 

mt~tkets, irt general. CArcnscs sold on the ext>ort market urobeavier and have a higher rat 
com~mt than cnrcnses suldtm d\t!~domesUc market. (Oaden 1993)~ Th~refore, cattle grown 
for the export rmtrketand CntUe grown f(n: d1c.~ domestic market n.~pr~'icnt cltfferent types of 
cattle and are not petf~ct substitutes. In this analysis, for th~ sake of .simplicit.y, it is 
assumed that there is iH) substhumbiUty in. demand bet-w,r:en dom~suc Ot\ttle nod export 
en ttlc, uhhough stthstitumbUity between Cf'Z .. affcc(oo CMlle ~tnd dom~~tic c~tUe jS t\llowcd 
for. 

Second, Austtqliun beef .is a ltndenblc commodity •. whh over 60 per cent t)f tlnnua.l 
production exported. Moreover. Austmlia .is the world's h\rgcst bcc.f exporter {ABARE 
1 995). ' 

~l11irci. t_hc CPl ...• inci·c·kmt: w~<t fmi~e.JJy n.rcgttlmt! pr. o .. b .. letn ..•. u!fi.c.·ctin··· ~.·· onJ.y a ~·~l~tivel. y. small 
proportum (1.2 per cent! nf the toutlnumhcr of omUe slaughtered. Hl Austttthu for the three 
yct1rs ending C>ctubcr 1991. Oivcn lhe srmdl number or Austndinn cattle exposed to CFZ. 
the .ncrdcnt is likely (0 have hnd nn impnct:on the world pdcc or beef nod, hence, th~ 
prtee paid. f<w Aust.ralitm cnttle destined fm: lhc export market. and only a small irnp~1ct (Ul 
the price paid for domestic ca!llc. 

Fourtht th~~ soutce of the cr:z prohlem was dealt with very quickly aftcJ' th~ diSC()Vety of 
CFZ rt~sidues in beef in Jute 1994 Nev~rthclcss~ bcci\USe C)f th~ (!bcrnical nnture of CFZ, 
cattle 'Yere tes~ed lo have CFZ r~siducs more than two yet~r~ after the problent was fi~t 
rec<>gmsed. lt lS expcctc(t however, tlH\t the CFZ problem WtU be t·omplct.ely rcSC)lVc.d Ul 
ttl97 (NSW Agriculture J <J96l. rn this study it is, r.heref<wc, ussumcd that the duration of 
the CFZ ptobletn is three yenrsli from tht~: end (lf October 1994 until the end (1f Octohet 
1997 

F1fth, the rm:~sencc nf C.t-4 residues in cnnle rt~prescnts, ccmceptuallyut Jenst. a change m 
the quality.of the nffccted c~ntle. In <1ther words* CFZ.-affcGtcd cattle can be viewed as 
being n. different 'type' of Cltttle to cntlle that were not CFZ-.Jlffcctcd. Tbe difference. 
t.;ctwecn al'f~~ctc,d nndlwn. .. affected cattle is lnt~ely due to the different le~ting atld 
processing procedures mat hnv~ be undertaken according to the CfZ status of the catUe 

Edwards and r.:rechairn < 1982) d~veloped an ~tnalytical tratocwork for estimating 
productivity irtcren.t;es in pnrt of un industry that produees a.trndeflble commodi.ty. WhUe 
the E!dwntd~ and Frcebaim model "is useful in analysing the .effects m1 welfare. from nn 
exogenous shock in u market where lhe commodity is homogeneous* in ·this study beef i.~ 
treatr,d as a hetc,mj!cnetnt!l C!()ml1to.ditypbtained(t<lm two types of cattle (dornes~ic cattle 
and export caul~) m ilie pre·CFZ sttuaumt. and from three, types of: cattle (domestic cattle, 
export cattle nnd CfZ~affccted cattle~ during the CFZ h1cJdcm. ForUu; purpt)se of this 
analysis .. the Edwnrds .and Frcefnum model~ therefore, needs to be ¢xtended ~o 
incorporate th,• hotcrogcnl!ous nature of cattle. 

Following Brcnnar1. (ludyn itnd Johnston {1989). the dift'"erent types of c.a~tle are 
accm.mteu for by allowing fot different came markets, where a cpz .. fnduced quality 
change in cattle .is represented as a shift in 01e supply ofcaUle fr(uu one mnrket to anothetf 
In additir.m, because lt is nssumed that .the aggregate quantity of be¢f ~emattdcd at the 
retail level is not a!fcctedbydn~ Cf:Z incident.(ptimati!Y because .of Ule vpry srn~ll 
number or C.fZ~affe<.*~q cattle relatlV<l to total Australum cattle siaughtermgs~; the 
aggrefla~ derrved demand for.caulc 1s also ~~sumed .to be unaffected by the CFZ inctdent. 
Therefore; given the creation of a m~w beef inpU!t namely, CfZ .. af(ectcd c~ttle, c.hMg¢s 
in producer surplus arc estimated mking ac~mJot or tbe subsd~ution effects. mrougb 
demand in the domr~~ti~ cattle market. 

In summaryt ~he model devel~ped her~ is a static, partial equilibthun model with ~\ll 
h\gged adjustments being c;apture.d Jn.the three .. year Urt~ hotlton, .. ltl Une," whb the 
duration of the CFZ problem in AustraUa, the len~th ofrun for all the supply~and"denumd 
curves is three yeats and, beca:use the focus of tbi$ sludyls on~ ~Qtlort\ic. bnp~t of.the 



CFZ in~idcnt on producer welfare, t\U the supply:and·demam,i curves are d~f'ned a~ lbe 
farm.le.vcl •.. .1!1. · ndd!t. i.on, fo. r. ea •. ch ... of···thc. pn .. ~. t.le····· m·a···rk .... etS·:· , Ji~~e .. ar ~.$1l1·"· p.ly.· .. ~+-.•.. and ..... ·.de .... ma. nd curve$ and competluve pncmg bchav•our MQ ~sumcd (Z.hao, Onffiih and Mullen 1996). 

In the test of this Section, proccdurt~$ tlnd formula~ for n1cMurirtg CP7~induccd change$ 
in producer surplus for each oft.he ~hrce (rnarkct) segmentS of th~ model arc presented in 
turn) and then the formulae for calculating the total chringe in ptoducer surplus is 
prcsentr,d. 

2.2 Model Pe~cti'ption . .. . . . .... ... . . . . ~ 

2.2.1 

The Austra.lian domestic rnntkct for cattle is illustrated in the t?p scg.tnctn ofFigu~e 2. l. 
As defined in the CF7.~"irl1TH1Ct model. cattle sold on the! domesuc market meet domestic 
market specifi.cnticms nnd ru'4! CFZ:..c.lc.nn .. After thcuse ofHcJix®by the Australian cottQn 
industry .some. hut not nll. of the doJncstic mttrkct cattle became CFZ~affccted~ Even 
though the number of CP.Z .. t1ffcctcd ctnd~ is m!atJxety small, lt hu,~ still bc.en surficicndy 
large to have had nn impact on the price of d<>m'-~stie caul c •. Therefon:~, the CFZ incident 
has not only impacted on the ~~.conon1ic welfare of domestic c;4ttlc producers \',iho had 
CFZ·nffccted cmlle, hut ahm on t.he. welfare of domcsuc cMtle producers Wb()se cattle 
were nt't exposc.d h>Cf:Z. 1~o determine the distribution t1f the cconortdc.impact ofthe 
CPZ incider.t between producers with affected cntUe and those whose cattle.were CFZ .. 
dean. it is necessary to dtsbuguish betwc~,m the 'Re~iot1' ttnd the 'Rest, .. c>f .. Ausr.raun• in 
this segment nf the CPZ-.impact. mod~~l. 

While the nHtjority of the crz .. af(ccted cattle were sourced from tl11) cotton growing 
rc!!tons of Notthcr:tlNS\V ~u1d Southern QuC¢nslntidj not nn cattle in thc:;e region~ wete 
cpz .. affc,ctcd. ln addition., cattle in other ~4rens ()(: Aus~ta.Hn wc.rc also c~pos¢d to Cr"Z. 
lJccause they had hccn fed CFZ .. nffectcd cmwo. trash. And colton trash pell¢t.~. To 
nccommodate this. followwg Brennan. Oody~ and Johnston Cl989), the Region is 
defined as eonwining .. aU producers thaL hnd cmtle thatbecnme cpz .. nffect.ed. nuher than 
as a geopolitical area. This.is done by spccUyirt~ scpnmte supply and demand curvcsfpr 
the Region and for the Rest.-of.-Austruliu. The horizontalsumrnadon or th~ two- supply 
curves rives the total Australian supr>ly ofdomestiC' tJattle. Similarly, the horizonWl 
summati<m of the demand curves gives the total Ausu·a.nan dcmt\nd for domestic c$Ulc. 
However, for ease, of exposition, the JegJonnt. and Rcst .. of ... AustraUa dcman<l ~urves foi' 
dC'mcsti'c cattle are not included in the model because there ate no welfare. area.~ me~~urcd 
off these curves. 

In the domestic cattle segment or Figure 2.1. the s~ppJy curve for domestic cattle for lhe 
Region in the absence of the CFZ Incideru isS~ (panel a) ro\d the supply of domestic eatde 
for the Rest .. of"'Austtalia 1S S~ (prul'el b). 'rh~ horizontal smmnutlon t'f S~ and S~ is the 
aggregate supply curve Cot d'>mesUc cattle; Si (panel ,c) .. D~ is the: initi.at .u.ggregate 
Australian demand curve for domes!i.e cattle .. Pdor to the CPZ ~pisode. \be e_quUlbrlum 
ptice for dom~~tic c;~tae wa.s .r<J .and the: .~uUibrium ~sgregatc quantity WM' Q%. w:hioh is 
the summation of rcgfomd producd<nh Q~l ~d ptOducti.on in .tbe Rest>~ot~Austtalin. :CJri' 

~<; ~l *fttst .. tound' effectr discovery ufCfZ .. aff~t~d cattle caus~s a J~(twru-d shift in the 
supply of cattle Pb th~ d(lmcstic cattle market:, ;tt both the .Regional ~nd national ]e.vr,ls~. 
The e~tent of the supply shift. is deti!rmined by lbe definition t>fthe Region. BecaU$e the 
Region is dct1ne4 to include ali tboM producers who had catUe thilt ~tu"ne CFZ'--~fected1 



aftet th~ di;J~mV¢ry of; CFZ rcsvdUC$, the ,shift ln s~ Js jnst suffi~i(Zn~ f<:•r the Resi(m U) '111 
longer supply cattle to the don:·,estit: beef market. w other, wotd$1 the .P~'liOh ts .~bpply 
curve be<;om~-; non':existent ;1nd Ute Region's produotiort falJs frr~m Q1lo t.Cn'h •~ th~ 
supply of -thcs.(! .cattle shifts from 1h¢ domenic cattle mat;\C~~tto 1h~, CF7.J,..4ff~t.ed catU~ 
market (se¢ St~ction 2.2.3). The. supply cnrve,of dom~c;Uc c1tde ft)r f.bc Rc~;t .. ot;., A.U$t~.llU~ 
is unaffected by the CFZ .incJdenJ by d~h:M~l<>n. while tb~ ~ggJ~g~te ·SC']iply curve $hift$ 
from s~ m S'f, where s~t is ,e.qu;u. to s~. As a s-csuh of the shift ir., wr- suppty of domestic 
cattle, the equiUbiium pJicc htcreases to ptf and the e~u~librium augrcgatc quantity taUs to 
C!i'. TlvJ> inct'cAse: in the price received for cntUc .in t;~~ Rcst·of,..AtlStl~tlia r~sult.~ in the 
quantity of dntn~~tic cattle prod~ccd in the l~est ... of .. Ausu·aH~l in.crea.~ing from Qr~ to Qr1~ 

As a 'sccond .. round' effect, bc<~ause of the creation 9C a HCW,t}'pe of C4lde (Le. CfZ-. 
affected catde which are reJatcd in coosuntption to CFZ...cJcan cattle). tb~ demand for 
CPZ-nffcctcd cattle cntl be expc-.ctrd to result in tl tcductirm in the demand for domestic 
cattle. The feedbacl~ ln consumption causes th~ demand curve. for domestic cattle to shift 
from og to 01. "l11c extcm nf thi.s shift: is dcrermbu!d by the munber ()fCaUJe coming from 
either th.e dome sUe cnttJc; market: ot the export c1Htlc murket, onto the CFZ-affcel.cd cattle 
market. Bcr.ausc bmh donlcstic cattle and ex.port cattle have been C>;.poscd to crz, the 
backward shift ht the domesticdemamJ cutvc.t cnn be expccu:d. to outweigh the b~kwatd 
shift jn the aggregate domestic supply curve. As a result, th~ equilibrium ·price for 
dnmr.stic: cattle falls from J?'j to t1 nnd the equilibrium aggregate, quantity f4Jls to Q<!. 1'hc 
fall in the price re<.~civcu for domeslic cattle results in a fnll in the 'JUMtity of domestic 
cattle supplied by the Rest-of·Austtahn nnm Qr1 tn Q,~. 

The effects on Ute '!conotmc wc,.tfnrc. c>fdomcstic: cattk~ pmducers arc n.~ follows: 

• ~n;ewc.Hare Qf dt.>mcstic cattle producers in the Region is reduced M a result of 
the CJ?Z incident b~..cau$~ or the contract1on in the Region•s supply ofdomcsUc 
cattle .. Jn thJs case* because tim Regional domestic ~attle httve been produced 
a.~ CFZ"cJcnn r•nttle. the economic tnss Lu the Regicmnl producers consists of 
two comJ1nnchts. The first is tfte 'economic profit forgone'. It is represented 
by the area PiAl~ (lltltlcl a). TIHl sc<mnd is the de-Crease in the 11Jtoducers• 
resource bnse• from. _producing these catdc. n is C.CJUtd to the nrca pdtt\Q'lO JesS' 
l,he area P'0'l~, .f¢s~ any cost.., that hnve been included itt estimating the supply 
curve btn t.hnt ate not incurred because the ontUCi ate rwt sold on the dom~dc 
cattle market <e.g., selling costs}. Thus. Region~J cam~ producers lose dlc 
costs incurred m producing these cMtle, plus the_expccted profit. from U1eir 
snle~ by not being ubJe to sell in <the Cfz .. ctcan market~ 

• Dnmestic cattl~ producers in the Rest .. £lf~Aust.r~Htt nre m.ndc worse off ss u 
n::tllt of U1e CFZ incident bcc.ausc the CCJt.dHbrium. price f4'>r_dom~$tic cattle 
decrc~ses :t.s a result of Ule re4uction in aggregate demand. The Joss .to these 
producers is equtll to the m·en UF1)2(panel b).·. 
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2.2.2 The E~port CaU.~ 'Ma.rket 

The impttct. of the Cf~ .. incidcnt on a.he welfare or producers of ~~port catUe is iUustt~Wd 
in the rnlddle segment or Figuro 2.L 1'he extmtt cJHtl~~ market is not disnggregatcd 
honzontnlly to· iticludc. the rest <)f the world becausth while AustruUa is q. hu~ge country 
beef exporteri th(! numberof cattle nffl!Cl~d b~ .the CfZ in~ldcrn wn.~ rmt l«t$C enough to 
effect the .inte.rntUit.mnl pri<:c of b~~ef. l'hcl'Cforc, the Region can be tretnc<l a.~ a smnlJ 
'country'lmef; expottcr. ~~such,, welfn.re chnngcs Jn the expnr~ ontUc mark~'· J!CCr~~e 
solely to the R.egmn. Whdc llH~rc: JS ;llso nn need to mc.Judc the Rcst .. of .. Austtalut n1 Uus 
part of the unnlysist hccuusc th(~fc. is no spillover: prict: cff~ct from.thc Region. to Ul~.R~~t" 
of· Australia •. the Rest .. nf·AustJ'tdh~ is depicted in th~ middle segment of Figure 2.1 to 
JIJustnuc the l.mpuct. thl~ C!PZ ihcidcnt luis had on th~ total suppJy of Austmlian ex.pon 
cuuJc. 

ln the cxpurt cattle sc~gmcm. the supply curv~ for export cattle from the Region in the, 
absence of the ct::rz inctdcnt is S~ (pnneltl), r)(6 is fnrm level pr.icc pnid for cattle sutUlble 
for the export market. n. is a <mnstmH in the mmlysis. Prinr to the cr;z ... inc!dent. 
production of export cutrJc itt the Region i.~ equrd to Qi. 
Tht~ ditu:ovctY. of cr~z rcstducs .in export cattle cau~cs A s~ift in the. Region,•s supp~y of 
export cattle Jmm the t~xport cottlc market to the CP'Z"nffccted market. 'l he RcgHm•s 
supply curve hc.c<HlH1!; nun .. exJstent und production: of cxomt cattle in tfte Regiori falls. 
from Qi to 7.(Wo. Hnwcvcrf the-. supply of export cnulc· in the J~est .. of .. Australia ls not 
affected by the CFZ incident (by dcfimtion). 'fhe aggrcga~ supply curve shifLtt from S~ 
w gti. where S) ss. equnl m Si. As n n~stdtr the aggregnte qurmticy of .t~XpCJrt catde 
supplied to .the export market falls fmm Q8 to Q1 ... necn.usc the chnngc m the Region's 
~upply of export cattl<~: dues not effect the wodd price for beof, the Cf.Z .. induccd 
cconomtc surplus loss. tn export .cattle prmluccrs •. nee rues solel!f tu the export cnt.tlc 
produecrs th:u. have CPZ~··affecr:ed cuuJe. 

As was the case with the Regiomd domestic cnu1e pmducets, the los.!i to Rcgionnl expott 
cattle producers nJso consi.sL.s of two segments. 'The first. ~he: ~economic prilfit forgone,, 
is reprc~·cn.ted by the ntca l~CHi (Figure 2. J • middle segrnentt panel a:J. and .the sc~ond, 
the de..crease in the farmers' resource bu.se from producing Regional c~port catt.Jth is C(J.Utll 
to the area PijC:J'QiO Jess the nrca f>ZAlli, less nny cost.~ jncludcd ln estimating U1c supply 
curve that are not. incurred because the cattle nrc not sold .on tl1'~ ~xport cattle 1rHitkct (e.g., 
M~lling costs). 

2.2,3 The OFZ .. ;dfecteq ¢,.ttJe Market 

Prwr to the CPZ incident~ no market for CFZ·affected cAttle existed~ ,\fter the discovery 
of CFZ residues ht becC a n.ew type of cattle bccltmc avaih~ble. neeaus~ nf tb~ 
intcrnutiorml and domestic legal residue hrnlts fqr C.FZ. and beesnu;c c.attle in other 
countries.wcrc~ notaffcctcd_by Crz residues, UJe Cf~ .. aff~JJtcd cattl~ mnrkett;egrnent can 
be depicted us a singlf~ commodity murket in a closed economy. · 

The CFZ-affected cntUe m.arkct ls supplied:. by cattle c:o_ming from .the Qegionaldomostfc 
cattle market nnd tm~ Regumalexport catUe m~kct. However. the suppJy und d~rrumd 
curves for tbc CFZ-affectr.d cattle market cannot be defined by simply aggtesaUng the 
inc~ividu:d~ RepJon supplY. .and demrut~ curv. cs fo.r .. tbc ... t.wo wpes_ co. r .. q u. nUt. ies) .of cattle U~~t 
cxrsted pnor tt) the c:rz .. m~Jdent~ 'rrus is b<:t.ctluse t.he CFZ--indu(:~ change ln .the quruuy 
of cntde resulp ~'d ln 4 change ;r, the supply conditions. Afttt the dif;covecy of CFZ 



residues in beef. the cattle ptooucers i.n the Region fHI tor1g~r (lroduced any d(U\)eslic, 
cnttle or ex~ort caulc. What Jhey pt<>duc.cdJ!lStci~d w~~ .a differem typ¢ (<>r qu~hyJ or 
cattle. that ts •. CP7..;-nffcct.cd caUJ(h In ;vJdJtmn* beca.us~ these Ctl.Ul~ c'mld her and were, 
sold •. there. wAs tdso n dcmnmJ cp.r ve ror. these, cattle. whh the· CtJtdHbdum :pdee And 
qtumuty bctng determined hy t.be mters~tmn of the (Cl~"nrrected cnulcl .market .$Upp!y 
und dt~ma.nd ~ur·ves. 

The mnrk~t fot' c;pz .. urrcctcd crw.Jt..' is dct,icted ht the h<Htnm segm~n~ ofl~igure 2. L lu 
.: . · zgm~m the totul SUtJPlY cur.·vc f(H' Ct:z .. ,tffccted Cl\ttle i$ S~, and the tolnl demand 
c:urvc is rcfm!scnted by on P~. is the equiUbdum price for Cf:Z .. ld·rccted CAUie ond Q~ ·fS 
the r:quUibrium quantity. The ccuuomic .surphlH n~cruing. to the prmhH.:etb r,r cpz., 
,lffect~f crHtlc .is ~JUttl to the urcit Pi\iUft. 

2. a Cl1t1nge Jn .Produc.;tr W~lfaro 

lnfornmtion nu .the ccmmmic wcJfnre cffoots of the CP/J'"lmJucr.d tlUUlUy chtmge in. cnuJe 
for cnch type of cnuJc~ pmduc~w J~ t>mv!dcd in the lndlvtdtutl cattle rnatkt!t segments of the 
mndcl. To obl~tin the totnJ. wcUure effc.ct on cattle m·oducers, it ts Jlt!ccssary to add Jbc 
mdividunl welfare chnng,~s. JJy ~ltmr~gnUng the npproprinte welfare measure.~, 
tnformatlnn on ~,cmmmic wclforc cht}Jlgcs to producers in the !~cg,ion, t.o producers in the 
Rcst-of .. AusttaJ.m nnd to Wlal AusttnJmn produc¢rs cnn be ohtmned. 

1n ccmwtnic StUlllu!i nrmJysis. it is uslml to equate u chnnge ln a. producer's cccmomic 
wdfnrt: wHh the· dumge in produccw surplus, where producer sw·plus Js tl meusure of 
<'cnnomic profits CLc~.+ tht~ qunsi .. rents thnt nccrue w input.s used in fnrming), ln the cnse 
of the C,I:z incid~mt; howt~vcr, U1c rn·oduct~l"s ccom>m!c welfare is nffcct.e<J uof; onJyby a 
change m the prml.ucct surplus, ~na !dso .b.Y u chang~' m .tJ.H~ produccr•s rcsourpe huse, In 
<)ach of the CuUowmg S<!Cfwns. the formuJu~ for caJcutaung the total cfHloge u1 p.l'()UUccr 
surplus will be.ptesentcd fit•st. and thcn.f w~um.~ nj>prorn·ialc.w tm.mtionwill be mnde of the 
proc~~durc rcqun:r..d to ctdcnlntc th.e clumg~~ m d1c pmdm;{!r's r'~source base. 

2.3.1 lhe Region 

lnitifll Sittmtion 

In the domestic ~:nulc mnrkcr: scgmem of rhe model (l11gure 2. t, rop segment, p~utcl a), the 
initial Regional pdcc hHcrccpt is (UJWd to l~. the hlitinl cquiHbtlurtl price of dome,~Uc tntUc 
1s Pi. and tht~ inWal equilibrium qunnUty supplied by the Region is equnJ to Q~, thus; 
gi vcn Jincnr supply und demand curves, th~ in.ithd pmducct surplus a~.crulng to dmnl!stic 
cauJc pwduccts in the Region, PSJb, fs equal to lhe nten beJow the J1rice Hue und Abc)ve 
the suppJy curve, dun is: 

In the cx,pnrt cattle .~cgmcnt of the mnrket: (l.1igure Z.l, middle scgmentr panel tl); the 
in Hint Regional price lnk!rccpt is 1~, the hddul equilibrium price for export cnttlc is l?g .and 
th'~ initial CtJUUihdum qu.uttity suf'PJi(!d by the R~ghm ls Q~.. 11te l1fC''*CFZ' produ(!cr 
surplus accruing t<> export cattle producers in the R~I~ion, J,R~1, is CCJUaltm 

ns C ··· (H! l£>e• JU) N , ... r,o :: "·' l,, o """' a ~it 



In dte CFZ--affcct¢U caltle market segment (Figure 2,l. boumn se8menr, ptmel tl), there: i~, 
no supply of CPZ~~nffq~tcd ~·alde prior H' the CITt incJ.denft so J)roducUtm nnd pn1ducer 
surplus, PS:o• is t~qmll ln 'IJ~tu. lhnt i~: 

I>S. a ..... () au -
(2.3) 

nuring tlu: CFZ' litcidelll 

In the domestic cutne market segment~ bydetlnilinn, there is no supt>ly of dmncstic caule 
from the Region during the cr~ incident, so lhc ptmlucer SlJrpJus 'UCCtuinu to Rcgimml 
producers oF dumcsUc cattle during the CPZ episode, l,S~1 , is etJunl to ttro~ thttt is: 

(2.4) 

In addttion. bccnu .~ .t.;gional producers us~d resources to produce dom~ttc .,:atUc" 
which by dcfini' .itt· ·-1· c~~n nu Jungl!r sell nn the d()mcsUc caHlc nmrkct, this use of 
resources l"Cf""CS\!Jlts t\. r~:dUCthm in lhCit' Y~SQt.Jt(!(~ bUSC UU~~~~). l't is t!qUUJ (O• 

RrH, cr)I;JQu). .,>~ d (NC' u 1v11 }a I = ·· u · ·1l · • · · Qao .. · ·. · · .nn "la. 
(2.5) 

whl.!rc NC1~fJ is cquul t.o costs rctawd w suppJyittg, cnUl~ 1.0 U1c doll'lcstlc markcl: Jha~ are not 
mcu n~d hecnusc the cattJ~ nrc n''t suld nn that mnrkc-t. 

In · 11e ~.. tpurt. cattle murk.t"t segment, thm~c JH no Ht~gimml supply of exputt cattle dYrinu.the 
c · ,.z •. ~idem,. so the producer .surplus accwhH~ to l~cgimml pmducct.s in lhe c:gpor-tcaulc 
markcf J;,ringtlu; CPZcpisude. PSfJI is cqualln t.cro, thaL i8! 

I>S c ,.. () • al - ·. 

In uddition~ rccnu.se lhc Reg).onal pmduccrs tJS(td rt}sourct~s to ptoducc export: cattle~ 
whjch by defini!Jon~ they cu.n no Junger scH un. the ,.Xt1ort catU~ mutkct,. this ~UiC. of 
resources represents a rr~lucfion in their resource base (lUl~ ). n Js c.qual to: 

(2.7) 

where NC~1 is equftl to cnsJJ; reJuuuftn supplying cuttle tn the export market that nre not 
mcurrcd bcmmse the C(lttle are m>t snld on tlmt llHlrkct. 

In the CFZ .. affected catU~ segmcntt dtlrlng the CPZ Incident. tt1~ supply price .imcrc~p~ fm· 
cpz .. uffected catat~is J~, the cqyilfbriumprice is P~and Um C(jUiHbdum q,u~JHlty is Q~ 
The er.mtH,mic sw·pJus·,wcruin~ w producers t1f cpz .. n.ffcctcd cattle during the C!PZ 
episodcf PSlp Js equal to: 

PS!J = 0.5 (p~ -l~J ~ 

Clumge In Economic Welfllre to Pradmt.er,f ltJ. the /legion 

The ~oud clum~e ln l>roduc~r w~lfnr~ tor the l~egion, <ABW.il·i$ equ~d m tJu~ clnmse hl 
producer };UrJ1lus in the dt1me~tic c~~nle segment plus th" ctumt"' in producer tHJfl'JIJS in: lhe 
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expolt s~egment plus. the change ~·l ~b~ CFZ·affecte4J cattle segrm~r.~ ksti the rertucUon. ln 
the Regtonal domestic cattle. produc;ers~ resource base less cost~t Jtl)~ ~rm=atted, that is: 

AEW~ ~ [PS~t -l'S:!f.- ({6f11 + tl''SS ~· l?S{o,.. Rll~l + lPSf, - PS~,) (2.9) 

thcl'cf't1re, 

c~T!W~. = {0 -[ 0.5 <P\\- I~) Qg 1- [(1)(6 Q~) ~ r?S~ - {NCib Qli>l} + 
{ 0- ro.!i (Pg- Ig) <fal- [(Pfl. Qi)- PSio- (NC~ ~)1 } + 
{\0.5 (P~- I~)~ l-0} (2JO) 

2.3.2 rhe Aest .. of .. AufJtraOa 

71te lnUial Situation 

1'he dmncstic cattle murkct is t:he m~ly mntkct segment where the CFZ hlcidtmt ha.~ 
ihl pacte.d on th~ economic wei fare t>f cattle producers outside the Re.gion {Figure 2.1 ; top 
segment, pam!liJ). In the domestic market segment, pri(>r lo the CFZ incident, the supply 
price intercept fot domestic cttUlo in the Rcst~()f .. i\usttaHa is equnl to I~, the itlitial 
cquiUhdum price is~~ and the ittitinl equilibrium quandty supplied by the Rest-of .. 
Austnuiu is equal to Or~· Thus, the inilinl producer surplus accruing to domes de cattle 
prouucets in the Rcst .. of .. Attst.mliu is equal to: 

r.,sd ,_ <>·~:cr>d-nJ)Qd · ~ ro - ul · o .. r . .tO 
(2.11) 

During the CPZinc!dent 

rn the domestic cattle market segment, the supply price inter~:t~p ~)r tbe Rest .. of .. Austtalia 
remains conslMlt n.t 1~, the equilibrium ptic<~ decreases front peA to IY~. ;n\d the inHinl 
equilibrium quantity of domestic suppHc,d In th~~ Rest·nf .. AtisLralia decreases from Qri to 
Q~. Thus, us a result of the CFZ incident, pn1ducer surplus accruing to domestic ('Attle 
product~rs iu the Re.3L .. uf .. Austmlin is C<JUlll to: 1 

PSft -- O.S cti-1~) Q~ {2.1 '2) 

Change in Producers Surplus In tlw ReJ't.,ofAustra11(i 

'fhe change in producer surplus for the Rest .. of .. Austrnlia (t\PSi> is equal to the producer 
surplus during tll£t C!:1Z incident CPSftJ minus the producer surplus before the CFZ 
lncidet1t. (PSr~). that Is: 

APS~ = P SJl ~ PSfo 

therefo~c, 

t\PS~. = { (0.5 <fl<i·l~) Qr1.l·'""l0.5 (F<b .. (~J Q£1} 
H Z(Q~+QA)/2 (2.14) 



z = [(Q~·~> t<l'%·tVl Q~)1 t<F6tQi> 1111~111 
Ht~1,-l~) /Q.\\1 + l'<F%1 Q%) 11l1d)) 
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(2.15) 

where ttd is tbc A\lstralin,n ~\iCe elasticity or demnnd fot domestic c;U,Ue, and the proof for 
z is presented ht Uox 2. L 

Uox 2.1 

From Figure 2.2. 
tangcnttt ~~ 
tatH?;CUl r} t:: 

ttwcrore, 
z '= 

and. 
z ~ 

there lure. 
X tangent n :::: 

X = 
7. ~ 

z ~;':: 

~ 

ZIX 
Zl(A-. XJ 

X H\ngent a. 

tA .. X) tans~nt .~ 

{A ... X:) tang~nl ~ 
A tangent f~ l (tail gent a. + t~ng.cnt p) 
X tnJtgent a. 
A U\ng~nt ~ taog,ent t:J.I (t.augcnt tt +tangent~) 

Now, from Figure 2.2 (Which is tllketl froiU rigure 2.1 (pauel C)) 
tangent ~ = slope s1. = slope S ~ = (~ w l~> l Q~ 
tangf!nt Cl ~ slope n?) ::; slope o1 ~ (ll~l/ Qil llt\d 
therefore. 

Z ;;' {(Q~ • Q~) [(£i ·l~) I 0£1 [J:<6t Q~ llndn I {[(t1, .. t~) I Q£1 + ((P~ l Q~) llt\d]} 

2.3,3 The Impact of the CFZ Incident on AU AU$traUan Cattle Prodotert 

The total chai1ge hi economic welfare (ABWf) can be measured by adding up the CFZ~ 
induced chartges in the welfare areas meMurcd off the MarsbatUan S\tpply·M1d·demand 
curves in all of the ~ffected market.sf Hence, the total economic impact of Ule CFZ 
incident on Jl}l Australian cntUe producers is eaual to tl:lc change m ecouoolic welfare for 
the Region plus the change in producer surplus~ for the Re~t .. of.-Austtalia, that .is: 

(2.16) 



Al!\V~ = { 0 ~( 0.5 (l>tJ ~ l~) ~i l • ( (I)(J q!) - l>SJb ~· (N'Ca~ Q~) 1 } + 
{0 .... (0.5 (1>8 -l~) Q~i ~ [(P8 Q~)- PSa~- (NC:fo Q~)l} ·r 
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{10.5 (lla -lftl Ql~ l- 0} + {Z <Ot% + Qr~> I l} (2.11) 

~. 4 Ke~t Assumption~ hi the Model 

The most critical n~sum(ltinu tumlc in l\J1plying the nhlWt~ mml¢l to cstitlullc the (!bm\gcln 
cattle producer wclfnre from th~ discnvcty of C'FZ n'si.ducs in .cattle is Hun the supply and 
demand curves for cattle iu ench n1ntkt~t; nrc linCl\r ... Lhtcnr. suppty~nnd .. denmnd curves urc 
frequently used in cctmnmic suJ:plu~ studies hccmus~o~ they cnnbltJ. s.implc nlgcbrtl to be 
used to calculate surplus ch~tnge. Howcvct\ vodous tlUthnrs lmvc. cr-iUcis~d the. \•Sc of 
linear supply CUtvt~ wHh Jloim clusUcitics nt the ~<JUilihdum of tcssthtlll one bc~4\USC they 
tmply n n~sauvc pl'icc, .inmrcctu 0\,int. S~huiblc, t:tamilt()tl UJl<l. Bt\rncy 198?; Oudyp, 
Brennan nmJJnhnstnn 1987; Vm.m nnd Bdwnrds t9•Hb). lndcr.d, given th~\tthesupply 
curve is the snmc n.~ the rising Jltitt nf the m~trgint\l COM c~urve ahove the minimum nvetagc 
variable cost (scci f(W C:M\mplc~ Just, Jht~th tUld Schmitz l981, l'P· 48 .. 52.),. the 
nnphentiun thnt pnsitive quantiti~s wnuld bt! supplied at U¢gntivc priccsis \.UltcaUsUc •. A 
number of nlt<~.nmliv'~ methods h~wc been sugg~~stcrl tn ovcrcmuc the JUnblcm of~\ 
negat.ive intcrcc(H. when tht: su/· 1ply nf n co~H~1~ldily i~ Hlte~m~tlr... ~:ir~t, i~ can be. n~sumcd 
that a supply curv~ Uuu .•s me n.sttc nt the Jmtml cqndl.bnutn pomt lS kmked sott htt.~ .tl 
11osttJvc price intercept cHertfun.J i1Ud Schntilt• t 9TJ; Rose 198()). Wllil<~ lilcrtf<>rd t\l\d 
Schm ilt < t 9771 su~gc~ted Hun Ute: sUpJ1ly ~urvc sho.uld. be kinked ntthe uew price, Rose 
( 19&0) sugg,~st~d kmkmg th~~ supply curve nt the tn•tginnl fl\H\nttty. l~c gnrdlcss t)f where 
tht.' arhttnuy kink is in the supply curv~. this method is n dcpnrmrc frt)m the linc,ar nmdet 

SL~cnnd, n. constmH:·,claslic:Ity t1H1dd. fn \vb.ich suppJy-.nnu~dcmnnd curves or ~(msuuu 
t'"lasticlty nrt~ nsstm1ed. ~~uulq he dcych>t>.ed snt :~~~aruless of hs elt\sticity, U1c S.UJ1pJy 
curve passes through the ongm. \Vhdc thts tm)dcllmsnmJtoach overcomes the. problem 
of a negative price inletCClll, the cmlstant .. clnsticHy tllt)d~l. lik~~ the Hnea;: rtHldcl when 
~upply ts mclnstic~hns ~ume hnt>Jnusihle inlplh;atitlns when cxtrnpolnting back to the 
nngm (Aislmh Nonm1 and Pardcy lt.l95). · 

A third nllcrnMlvc is m nssumc rt JH.lli .. tincnr r~mcHnn rmn1 that is concave ftonl ttbov¢ t\.Ud 
has a positive price hucrccpt. 1~bis tmtd'cl; .suggested by Lynam and J'oti~s (l984)nnd 
later used by l>jtGhiC<h L>'tHU11 llnd Jones (1987), hns the immediate (l{1peol. Of gruatct 
realism than citllct the linear or the ctmsttutt·cl.asticity models. 

on the surf~¢. cat~h of U1cse ttpprunchcs npr>~~ar to be viable nlt.(!t11ntiv~~ to a Urlcfu-modeL 
However~ while these nppmachcs do overcome the problctn of n ncnaUve pdcc itstcrc~wt 
when the SUJ>Pl>t t!urvc is h1elastic1 there :~re some other. problems that either rc1Uah1 
unsolved or that nre a product of these upptonches. roJ· cxatnphh one hazutd ;l.~$0Ciated 
with an inelnstJc.supply.curv·e is thnt th4 welfare change cnn be over(!Stimawd if the 
propor:tionnte vertical shtn. ht supply is calculated fn~m thd proportirJnntn hmizc:mtal shirt 
using th.c expre.ssion K ;: J/F., where K .equals the vertical supply shift, 1 (:quais the 
horizmtt:.tl supply shift n.nd e equal~ th¢. eln~~ticity or S\t{1ply (Alston. Nortotlat1d Pardcy 
1995). Alsn. with rcgnrd tc> using n constant elns~icity supply ~urve~ a proportional ot 
pivmal supply shill fs typically· .a.~sumcd~ However. nssumpUons tnade abou~ ~~e nuture 
of the SUpply Shift at'e significantly tUOte importaoh it\ tetJU$ O( their impact <>h tlle 
estimated change in Ul~ level orwclfate •. than are assurnpdo~s about the functional form 
t)f the SUJ1ply ~urve •.. Fmally, while the upproach sugg~stcd by LymuU;\J\d Junes (19.84) 
is flexible Widl tcgard to th~ nature oi" the s.upply shift, this appt(lU<!h teij\li~s a tiOfi~!linc+\t 
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algorithm for it~ :mlution. Alslon. mnl w·ohlgcnant (1990) suggest the extra etfott 
requit-ed ttl solv\1 price t\tV' quantity cht)llf!t~S may ll(lt be wam\slled, 

The pertinctlt, qucstim\ is wh~thci' lhc usc. or Uttcnr ·Supply curves in the CfZ .. imprlCt 
modcl(Fig~re 2.1) pr(widcs rm ttdC(lUMe a\pproxin\~bmt .ft·.r U\e punmse ~£assessing Ulc 
unp··ct ~lf thr. CFZ mcidcnt ~m returns t(l Austr~Uan cuute produ.ccrs. St~rting from th~ 
prit,.:iple thM <HUtle producers sUiVIJ Hl ma.:dn1ise profits itl tl (,mmpetitiv¢. m:,rkct 
environment .• the supply curve fQr cnch type (\1t qu:\lity) ofcnUle w<mld 1>¢. c<Julvnlct\Uo 
,hl~ nuu~gim\1 cost curve f~)t: the respective cnttJc t.:ypct ttbove the respective average vari;,.ble 
cost curve. Thcrcforci tho assmuption tht\t Un1 supply curve (in Ot\ch of the nlt\rket 
segments m the modd) would lnwc n positive price, intercc()l is vnlid, regaJ'dlcss. ()f the 
supply elnsticity. Hmvcver, there is lHl a.priot~ reason to t~~sume Uutt n supply curve is ;l 
straight. line johliug t11e positi\te price int.c.rc,:r~ nnd the known. cquiHbriun1 pdce and 
quantity. l:l(1W rcnlisticnlly linc.•r SUl>ply c:!quntlons repre.~ent the tt·uc J!COUonti¢ .. 
rclntioushil1 \~ill dCJlCr\d nn tht'! rohuhmship in question •. · While hl most ccot1l1t'Jlic studies 
tht~ true funcUl1JUJ' form is unknowrh whnt is kttowrt in this cuse is, givcnlhM the sup~ly 
curves in this nn~ lysis arc inclnstic, th~~ ttuc economic relationship would ·indeed nm be 
linear if the inters~'itW · 'Jith the price· axis is positive. 

In the CP'l .. impi\Ct model, the hnpHcMions. in terms elf welf~u·c mcnsurcmonts, of mfs .. 
specifying the supply curve will. vn.ry accordhlg to the mttrkt~t: segment. being. considered. 
This is hccnusc the bnpncu1f lhe CPZ incident in th~ ittdividunl nutrke.t segments va.ricd. 
For cxt\mplc1 the CFZ incident rcsullcd in <mly n relatively smnU propmtionafc shift hl the 
supply of c:n.tlc in. th~ lot. al don~.cstic mo.rkc .. t (F.ig., u. rc 2.1/ t.o. ll .. sc.g. n.1ent. ~ pMt~l c) .• b ... •.lt.ll 
large propnrtmllt\tl~ slufl ul the suptlly of c:ullc nt lhe Re~gmnnllcvcl {panel n m nU thr-ee: 
Sl~gmen.ts of ftigUt'l! 2.1). 

In th .. .:asc of the tolnl AustmUan domestic c~Udc nmrkct Cl1igurc Z. I;. \.op :SegmcrH, panel 
c )t th~ shift in tho supJtly fmm S~\ .to Stf t cmnhincd whh the shift h. the dcrruu1d curve 
from Di to 0~, is used to cn.lculatc the ch~\ngc in the price or domestic cattle, Now. the 
horizontAl shift in both curves i~· ~mt\ll rclntivn to the totnl market. ;utd the usc or htc)~tic 
supply. curvF-s wo~1ld re,suU: ir~ d.n. unrct\listicnUy large vertical st!pply s~lift. <liven Ute. 
prcccdmg dtscussum, hncur supply nnd dcnumd curves tutd clnsttc sup111y an.~ nssumed. 
In ndditio11. tl pnmUcl shift in dcmnnd is nssu1ucd .. These assumptions provid~ un 
adequate npproxinttltjon tlf the CF'Z~induccd chnngc in d1e price of dmncstic cntdc. 

111c imp~tct of the CI1Z,.incidcnt 011 producers in the Rcsl·of .. AustraUa t\t(~ calcuhucd usiN~ 
the estimated CFZ.rinduccd change m dte price or domcsd¢ cntdc ~~nd t1ff the supply curve; 
s~ (Figure Z.l. top segnn~nt,. parlcl b). ClcMly. in. this ca.~c.. spccific.Uion o.fthc supply 
curve h(tS very little impact on. the cltru1ge in welf1ltc. This is brtc:.m~e the Sf>'!cificatiou of 
the supply curve does not affect the tccumgl~ BCOF~, only the triangle Cf~p, As the 
triangle is very smnU comp~wed with the rectangle, itt'lJUows thnt tcltul welfare: change Js 
relatively inscJlSHivc to 1he nssumpUonsmndc nbout the elnsHcity ofsupplyur .about the 
functi,mnl form of the su1.>PlY curve. Thererore, in this c~se. the uscl1fa Une~tr• eJnstfc 
supply purvc i1rovidcs Jlf'eUSOn:~ble nppr,,xlmali(>n of the CFZ~>irtdtH!cd welfare change to 
dontcsU(' cattle producers who were not afft!ctcd by the Cl1Z incident~ 

The welfare implicat.ions or ntis~specifying dte supply cutvcs' ate grca~st At lhe Regionat 
leveL Thcs(! fm pliqtt~iohs "re UlusttAtcd graphicnJly in l1igure Zt3. ln both .Pa.nel a ~nd 
panel b of Figure 2.3. two short-tun Regional supply curves nre dcpicted1 The Hrst 
supply curve, S.o.- Js, rcprc~ented as l\ sttaightl!nc Joining tlle J)OSitiV9 price intercept und 
the ktmwn cqutltbnum pnce and quantity. It ls an approximAtlrm of the 'tn•e' .• unkrmwn 
supply c .. u•."'. u •.. The sc.c.·o·n· d s.u.pp .... ly .. c.urv .. ·.est St··· in pan.~~. a .()r····Sz h1 P ... ~.n. c. lb. a."rc uo ... n .. Jli1¢at curves that ~re Jnelastic at. ~he ~uUibrlum point, either one of which qm.dd ~.the •tn~e• 
unknown supply curve. The supply curve; S 1• is consi$t¢nt with the situation where th~ 
factor endt.,wments in .. u partiqular region or countty are disshnUa.r. Ju tbhr cas¢. 
producers or the comml1ility would t1c expected to haV¢1 uiuimUar martb1al ~nd 



Fjgure 2 .. 3: Possible spedtit~tiQn bias due to 11SSttm!ltion regarding linear supply L""litVe 
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opportunity QOSts, hnplying that sup.,ly curve would be relatively steep at the price 
intercept ar.d. ~cJ\use St is u: short .. run supply curve, it is inela.~ttc at th~ equiUbdutn 
poim. As et~lt be seen, in this situuthm~ i£ S1 Jtl indeed the t~.e supply ~urvc then the 
hncar supply curve,. So. pwvides u re.aSl)JU\blc ilpproxhllilti(>tl of the trUe :mpply curve Md 
tbt· prmtum~t surplus :~.rea rt.lensurcd o~r So (i.e. :rs,> = 0~5 <Po ~Jol Qo). providCt~ A 
rcasonab~: nppt~lxirnntiort or the true; producer surplus area m~Jtsured off St (PS1J. 
Therefore. it. is t\Ssmned Uuu: · 

(2.18) 

It. lmwcvcr. til~ nlctor· endown:u:mts in !he C(lUn.U"y ur region were slntUIU\ implying dunn 
huge tnuubc;~r of the fnrms lmdshnilnr cost su:uctutcs,thcn the 'true' shon .. tun supply 
curvr~ could he expcctf::d hl be relaHvcly Ont nuhc price intercept. ~lnd U1en t~U::·H'lle steeply .. 
sJopmg m dtc e.qnilihnum qunntity. Sz is consistent with this sceuurio. tn this case* So 
dm•s mn pruvidc a reusmutbl~ npJn'<>,Xtmution of tbc true supply curve (\od. gi~en thnt the 
'true* supJllY J::urvc lS lughl~ u1elnsttc, tht!,produccr sur~lus r~ren, ~rnensurcd .otfSo wmtld 
br almost half the tru~ w~~Hnre area mcnsured off S1, {PS;d. ln Uns clJ.~e, a more n<~curate 
upproxitnnlion of the producer surplus area is: 

PSl ~ 2 f(LS (Po- lo1 Qo1 
t:J (Po- Jol Orr {2.19) 

'l_'hc supply curves S1 and S.l r.cprt.1sent t\vo extreme ~it\Ut.lions nndt tf,lcreftlr~. neither are 
h.kely to bt~ the true funcuon.td. form. Huwcver. wbtle the •tSSUrt}ptaonuf lmeur s~pply 
curves in this mndeJ mny result in ,sumc: spccificnti<m bins, ch~u1gcs in ptoduc(!t suq){us 
moasured off Hncur supply curves. itt th~ CFZ>lmpuct rnt>c.lel do l:)rovide tt tensonnbl,e 
approXhtHilJO~lOf the minir~U.tm impact the Cpz ~l1CidCnl 'lS Jikcfy [() hav~ Oct produ9cr 
surplus nccrutng to domcs~rc. export tu.ld CFZ~alfectcd cattle ptoducc;rM Ul the R.egwn 
o.e .. it provides n reasonable approximation ofa •Jower bound' estimu!Ci ofthe .hnpnct (>n 

producer profits). ln ;Jdditimh t11e maximum h'np~~ct. 011 pro<tucet· su~plus accttdng to 
cattle pn)(.hJccr .. ·s in the Regicm ctm be approKimnlcd by doubling the minlmlut1 Regional 
unpnct a.c. an ·uppct bound* cslitnate). CAJ.thmn;hf with regnrcltu d~lnl¢sdc and export 
cattle producers ht t.hc Region~ ~l+~sumptions regarding lhe speoificnlion of the supply 
curve do not hnpnct on th~ total change .in economic surplus, unJy the distdbutiot) of this 
change bc:twecn what is classified ns producer .SUJ1llus and what is classified ns the 
producers• tesourc~ base.> 

3.. Em~irical anelysis 

3. l J>ata Jl~qtdre111etd.,~ 

Tl!e d~Ul rcquJtcmems forthis analysis include the base sale Jlrioes, qt~a~Uties. ~nd sur,pl~ 
pnce mtercept.~for each of me carUe type.s. Tb~ toUd m;mber of C~aif(!ct¢4 cattle, ana 
the proportion of these cntde thatwere otiginally des Hued for sale on the domestic mat~t 
or on the e~port market, is also required. The tias1! pdc~'' qU+UUities .and the supply pn~e 
intcrcep~~ ior each or the cattle types arc: presented in Table 3t t,. · 

'111e total number of cattle slaughtered irt ;\usttalia for Ute Ult~e y~ats ending ()c~ober 1991 
was obmined from D,. Barrett. 0996, ~rs. comm.).. TheJltOportiort of Australian ~~r 
that is exported was calculat~ from information. provided . by D. J)arteU ( 1996, ~t$, 
comm.) and from information ctmtained .in the: ABAJW. pubUcath:m, lru#ral1an. 
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Cornmt>dities. astbruttes ()f the number (>f dorn~~Uc catU.e and etport t'lttl~ slaughtered for 
the three years eni.iing October 1997 were derived from tbe$e·figurc.$. 

T<> determine the nJ.unber nf CfZ·affeet¢d catcJe slaughtered in.the two yeats.endirag 
Oct~lber .1996, htfom•atil)i\ on the nt¥mber of fat :t;arnples collected at ubauoir for: C~ 
testing, and the. (lSsncittted testing rates were obtained from. the CFZ Otl"'pla~rat teMing 
figures supplied by AQIS (AQlS l~J6). This infotmt~don. combinCIJ with the fact that the 
average cnttle lot size in NS\V is three heud (B~ Gndcn 1.~6, persf; COipmt), made it 
possible to cstinHde the m~mber of Cf~~affect~d Ct\ttle Uuu were sl~ughteredhctwee.n 
October 1994 t~ud October 1996. A.n csttmate .of the ilt.Jmber oi CFZ·nffecled c;lttle that JS 
likely to be sluughtcrcd duri~)g ~tc yeJtr (Hiding Ocmbct _1997 is ba.~¢d on the, upprqxhnate 
number <>f Ct\tdc that wore sldl CF7 .... ~ffcctt~ us .at th~ 15 Ocmbcr l99S (NSW Agncunure 
1996} JU1d on the r>t:oportion o(AustraUan ctutle nutnbcts slaughtered for ihe three years 
ending 1996/97,. <lbtained frmn infm:mnUotl tn Jhu AU ARB pubUcttlit>nt Australian 
Commtlditics. The break .. up of the total number of Cf~.;t~ffectcd Pitttle into t.ho.se tim~ 
were orJg.inaJly J.!.ro'!Vf1 for s~le on the domestic C!\ttle tUiirkct C20 per ~cnt). JUHl th~se th~t 
were tmguutlly d~suncd fur sale on tho export cut!lG mnrkct (80 per cenl) wus prov1ded by 
E. Joshua {1996. pets. comm.J. 

Table 3.l )J.~se price., quantity ~Qd sup~~~~' ·int~rc~pt data for the three 
years ending Octob~t l997 

PricG ($A/head) 
Ol)tnc~~lic cattle tunrkct 
Bxpmt cntOt: tnutket 
CFZ cattle mntket 
Qu:tJ~tity cmun('" het~dJ 
Domestic cattle nmtket 

Rcgi<m 
ROA 

Hxport CltUJc: rnntkot 
CFZ cattle market 
Supply intf!rc~pt ($A/bead> 
Domestic cattle market 

m.egion 
ROA 

E.xrmrt tmtU~ market 
CFZ cnttle mnrk¢t 

PJ•me!;tic Export··· 
C;lftle cattle 

.384.13 

30~t69 

(J.CJ6 
8.92 

0.06 

313.38· 
326.23 

12.20 

578.08 

14.45 
0.23 

478.57 

Source: Duvies and tlcweUyn 1994; AllARS 1996; AQlS. J 99(i;~ p. B~rrett 1?96. 
pers. comm.; E~ Joshua 1996, pets. comm.; NSW ASJ1cultnrc 1996; P. 
Krwnk~ 1997, pers. comm.; Wesfunners 1997 pcrs. comm.; and authors 
caJcUJauons 

TIJenumbet tJCcattle S(tld on the C.F"brnarket is ~ual. to U1e toud numbt!fofCfZ.affectr.d 
cattle less the number that were found nt the abnttoir to hav~ residue levels abov.e tb~ 
MRL;. Cattle m·ochlccrs were not C(>rilpCil$nted for condemned animals (AQ'IS :1.996), .lt hi 
assumed that rdl the c~uOc sold on 01e CF2';.l\ffected Clltde market .• ~ t>tOC¢SSed fot $ale ou 
the domestic market only •. t:iiven that. Ur! to ~8 Octotl¢r 1996, armuad 15 ·~~ eet1fOf fnt 
samples from cr:;z .. arrected cattle were. found lP contrdn residue$ Pbtw~ r.h~ LOR., JtOd 
ptt)Ccssors; exporters {or insuran~¢ compaities) would. risk losing Qroutld. $70 000(4Jr 
each container <>(processed ~fJn wbiclt tt violativ¢ sample fs· dc~fed (R. Ca·oucb 199.5; 
pers, comm,l, this 3$$tUJ1pUon Set!ms reasomtblc, 



The equdibrium s;Ue price ($/he~d) of' dotne$U~ M1d ~Xl10rt. catUe WM exU'apola.tedtrom 
the 1994 ~verage $/head sale price for different types qf canle ct>ntained in the· NSW 
Agriculture pubHcnUoni /Jecf enterprise; budger~·.for .NSW (see Table 3.Z tmd Table. 3.3) 
and the c/kg saleyard price for cautcfor the th~'¢e years ending Jun~ 1996/97. ct)nooned in 
the A~ARf~ pubiicaticm.Au,\'ttalitm Commodities. 111e. eq.uiUbrium s~l~ price for d'>m~~~~ 
cnttl(• ts csumuted to be i$384.13 per head and the cquJbbru.nu sale pr~ce fur exttOtl cat~le as 
estimated tube $578.08 fi'able 3.1). · · 

On average. ~he sale price of c•pz.,t\ffected cMtle ls 3Sl>ef ccnt.lessUuul thJ! price mdd fo.r 
CFZ·clcnn uniruals (0. Byrnes 1995. pers. cmnm.). However, cpz .. uffected cnttlc tlutt 
were destmc.d forthe exrmrt market hnve been subjected to a gretH<::r pJice discount than 
cuttll! that wen~ dcslirted for the dmnehtiC tlJtlrktn. This is because the price of en; ... 
aftcctrd '~.KJlOrtr cattle is discuurHC'.d not only because Uf tbt~ Ct:;z status ofU\e anJronls but 
abo hccauM~ .the st .. cattle dll tmt meet dotnestic market spectfications. hl caJcul;lUng the 
a veragc snlc price fur cpz .. affected cattle. the.·~ ~tiC:. price or c:pz .. nffcctcd callle .sourced 
t rom the domcMic cattle nmrkct is assumed to bt: 30 per cent below lhe pr:ce J>Ald for 
dnmeMic cnttlc .and the b;tlc price. of CFZ··affccted cattl~; sourced fnun th¢ ~xpott market. is 
a~sumcd tu be 40 ()Ctccm below the pnce paid for e~port ctutle. Also Utkcn into nccoutu is 
the fact that. crrl .. uffe~:tcd cnttlc tlmt: arc tested a~ the abtntoit lo .luwe residue levels 
bc.)twc.cn the t.,Ot{ and the MRI., ~\J:C subjuctcd tn ntlcasL a. further SO pet· c<mtpr•ce discoum. 
and. ctml¢ Wlth residue levels above the MRt .. t·,ccive n JOO per cent price discount (i.e., 
farmers t\.re rmt P'dd for these cattle) CWesfamtcrs 1997. pers. cmmn.J .. U~tscd on this 
mformatinn. the sale pdc4~ for C'J:;z .. ~~ffected cattle is est.mmtoo tt> be $304.69 (Tublc 3A ). 

Tht,. ~upply ~urvc rnr an ugr~culturar commmJJty consists of two c~mtmnent.~ .. 'rhese ate 
margmal nuneland costs and mnrgmal rtmts Jo hiUd {fmm altemattVc <!illUtptJSCS} (Rose 
I9HCh. Tbt!refor~~ bccHus~ tlte supt1ly curve is not ~t ntarginul curve ¢t.clusive of r.cms. 
calculatwn of the supply pnce huerccpl.s fbr e~v;h of the cattle types must include both the 
nHmmum 'dm~cf marginul cost of cutde pmducU(m and the nHltgi.nal hmd rent.<~. 

l'he n:n~imurn ·uirccl' murgx.ni,ll r;ost of supplying any agricultural c~>rrunodHy ls equal ~o 
the vana.ble cost of pruducuou. ln: nddnmn. because market pnces nre used iJl tlns 
analysis, tbe ~tpptoprtntc JtHtrgirml cost of production SlltlUld o.ls<> include the cost of 
~cllmg that tommodH~ !Utcnnnn. (J<>dyu and Johnswn 1989). Information .ott the 
van able cosL~, including mark,~ting: costs, nw vat'ious cnttle types nre cmuained . .in Ute 
NSW Agncullural. pubhca~ion. BeefL1nterpri,n!.~~ budgets for NSW (Davies and 
Llewellyn l9<J4). This in . .f<.Jftn.abon WU$.uscu l.'., cuJc.~uJute the l.9(J4es. th1Utt·e··.of .. the.average 
tr,•al variable cost of, supplying domestic cattle ($.l27.7l} ruvJ expott cMtle ($253.64)~ 
pn.-~ented m Tables 2.2 and 2.3; rcsp<!clivc:ly. An :index ()f prices paid. by farmers was 
appucd to· these figures ttnlhtain. thr· uverag.e total wtrhtble cost or SUJ,plylng. cuch or the: 
hroad caule typc.s_ [!.or' the thrccye*l.tJ.·\ ~mding.Oct.c.'b·c· r 1 ... ~97. The·\i·u .. dex .. '.>. f .. P~ices p.a.lq by 
farmers was o~t~uncd fron.~ P. Rn~>pke €pers~ com.rt). l997J .. ,l3~tsed on tlHs.mformauon, 
the uveruge varmhle cuM uf supr>lYmt! JtJIDCSLtc cattl" was cstun;ucd l() be $l33A61imJ Ule 
average vnrinbfe cost. or supplying export cuuJe wus .estimnt~'.d to be:: 464.95. 

The aven.tg(. vnrinble cost. uf supplyU1g. Cf:Zii'n.ffccwd catd~ is ~ssumed .to b~ equal to· 
fc.cd!ng fUiil veterinary··· · c.ost.s incutreilafw··· i.t .. U.te:. c.a. ttl~.·. b ... eca·n·le.'~ .. CF't~ar.re.cted,. t. he ave.: ra·g· ¢ 
cost of tes~ing affected Cfdtle for CFZtesidues at tbe abattoir Mld seUir1g costst In the 
b11..~a analysis, it is assumed thnt cpz .. nJfccted cnule. were withheld fmm sale fur an 
a vemgc of six months to allow the res.idue levels to fall .. The .Addi~ional teed and health 
costs for domestic cntUe were $5,08 J)ef month in 1994 (Tabl~ 3.2).and.the nddit.ttmal 
feed and health costs f9r e;'Zpurt caule were $5.47 per mohth in 1994 trable 9.3) {Davies 
and [.,JeweUyn 19<)4). Thf! lndcx of prices p:Ud by f;umers was appU¢d 'lO Ules~ .ti&ures to 
obtain the additional monmJy cos~ orfced .~ncb of me brotm cattle lYP~~ for the. three years 
ending October .19?1 I 'rhc .ave.rage per h~ad cost of lesdng cvz ... affected cattle ls 
estimat:® lOb\~ $5.'"~tt Th~ cost of sellmg CfZ .. aff~ted cattle is t$t,imated to be $3,2.69, 
and is a weighted av.eragc of lh~ cost ~f seUin~:t aotnetUic cattle arid the. ·cost of seJUn.s. 



Table 3.2: .Estimation~f a'<er2gt" variabiemsts: and DSE a~tings for domestic catUe· 

Young 4:aitle Local trade~ Inland: Far Far 
fec!del'S WeanU$-. Not"thcoast: NOJ:'thcoast 

:stores 

:£aktpriiewdt 100-mws. l(){j ,nws 1.00tm.\'S 

NumlteroC.catdesoW' 19: 109 

Anl'ap;ale.~:$1head. 49/Q3 415.55 

:Variilblc:costs 
ReplacetnenES 1100.00 13'500,00 
Health and vet COStS 973.00 771.00 
Eartags @ S2.0(} 46J)U 3400 
..Foddettrops DOO 000 
Hay & :&f'4ilt orsilagl! :{}.00 noo 
·Pasmr.e maintenance 240000 491il00 
11\'estnc'k selling·OOSt.S 2459-.00 Z862J}0 
Total variable.~-$ S51&.00 220h7~00 

Av~'nll'iable coet•Slhad 85.7S 210<&1 

Gro8balll'gia;-·~ jfi734 ~320& 

Avenage badth & feed~-Slht-Jidlmonth 281 414 

Avenge:sdl£n&eost ... S/Mad 24,5~ 28c6! 

l>SEratmg 16.38 BHt 

a Dry sheep equi-valent 
b :FeedtQS-1$ ttYWt:allUl&;{imt ifi \\eekSJflUs ~utrp!~'1letlt:i:ey teed \i.tiSts~ lU M !4' w~ls1 

So.un:e: D.a~'les and Ueweli)'n 1994 

Sl 

386.22 

25QQ.OO 
17LOO 
42:.00 

{};00 
4400.00 

:(J.OO 
2()94;00 
7801.00 

1S.tl7 

24J-.4~ 

lOJ. 

2{)94: 

.U.&9 

WeaJJCJ:$1 ~z 

lOOcows :100cov.'S 

:i~J.6 8!l6. 

282..1(); 395.'25 

'840.00 lOSOJJO 
917.00 1370.00 

5:6:.00 44Jl0 
0.00 ·0~00 
n.oo 0.00 
QOO 483(t00 

14l'HJQ 228t00 
32'10.00 9605.00 

32.70 96.05: 

135AJ 22252 

Q:&l S.l1 

l.:U;1 22:8l 

!l67 12~82: 

'Friesan· 
~ 

l00$t~ 

93: 

500 

clOOJJO 
950J)(} 

OJXl ,. 
:95SQOOJr 
2400.00 
264(tc00 
l36KOO 

25108'.00 

25l.US 

:!13.92 

1.2;95 

33.6& 

1.00 

Yearling l.oaa!lmMic, A~ 

100CO~'$ lOOtows 100animals: 

S3 89 iS 

54&;61 'b""7:6! .WUS· 

2700.00 2500.00 ~ 
lOOS""()(l 1242.00. 100738 

40~00 36~00 34.15 
0..00 o.oo U93~1S 
0.00 0.00~ 6Cn00 

WJOJ)O 4980.00 3296.25 
3534 . .:00 3019~00: 2636~15 

13879J)(} 11837.00 1211138; 

13'8~19: 118.37 111~n 

3l6Jil 2SS:;9Q l+Ul 

~~ 5:.19' $.81 

35.34 30;.19 lUI 

11.62. 13.26 l:US 

N 
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Tablec 3..3: Estint~tion or avcrage~'aria wstsalldDSE a.(a{i~f<lr~rtcat~ 

~pdseuait 

NlUiiber of tatde:sakt 

A~c~-price-S.lbead: 

Yar:ilahk~ 
Replace~ 
Health and:'\:et costS 
Eartags ·@ S!OO 
.Fedder®.(&' 
Bay & yamOtsitage 
Pasture f">Jtint~ 
h"'eSlock selltng: i:tl.sts. 
Total ,~ilbfc: cost ... s 

A"~""a.riab:ecost-~d 

GlrU!!i6liMI.rlin "'":$/'h.atd: 

A:v~health&fmi tust ... $f~d!UK\tlth 

Avm.~~-cost-Sfhoa 

DS£1'1lting: 

·~. Dey ~peqm-.·atent 
So:-.>tce~ Da"-res and Ltew'ell~-n ~'J~ 

Hca~:f~er 
:stc:ers. 

100-00\\'$ 

~3· 

5~9.42 

3{)0(100 
1005J.Ml 

4().00 
uoo 
t)t){} 
(100 

~'?Q~.oo 
6-750JYJ 

~,5\1 

.~S{l~:! 

084 

~;{.~ 

lt> 18 

G~wiag~t G~oct 
~ :stftrs 

Smoak UlaOildas· 

liDs..~. lOOstee.~ 

98 98 

~ro:cZ4 682\)() 

~~-00 3350QOO 
390.00 390.00 

{)00 QOO 
14:..10.00 1440.00 

QcOO tl-00 
19S\l.OO 264i,t00 
4tl0200 4173:.00 

.t.!3l:!:OO 41143.00 

4~1Z 4Zl..U 

196.4& 246.93: 

~~IS 3.73 

4tl02 41.13: 

72() S.>!S 

:ECC'atale ~ A,~· 
·~ 

100CQ:\\'S lOOto.WS' 100~ 

S4 $3 S9· 

:oss.u 66$'.:2:4 .6U.U 

2'W'lto 3000.00 15340.00 
1n&1::.t» 108S.OO 791~40; 

·4\LOO ... 41l,tJil; 24.00 
2...~00 Z4S:XUlO lSStiOQ 

0..00 SOOQ.lX)' 1000.,00 
~00 3000..00 3216Jl(). 
317SJXl 3(}79.00 sm.SQ 

17%2:00 17@..00 253St."'· 
l19_62 176~()4. :2....~ 

398.41: 37S~ro 320$ 

10.04- 9.51 s-.41 
3l.7S 3t);79: 34.21 

2Z.57 2L~ 1S:.l6 

N 
N 



export ~nltl¢: .... 'l'he tot.nl a\'ernge vruiubJ~~· coslnf tmpplying Cf7.rt!ffcctcd caUl¢ to Ote 
murimtiS e~tunated to be $72~20. 

llnsed em the n:o!iOfl that the. producU,nl '1f on.e comm~dity J$a runc~hm otw the pric~.nf 
other C<>mmodrues. oppot1um~y cos~'i re0e¢t the . .m;u-gmal rem 1:0 lMld from alttmative 
c ntcrprises {R(~sc 1980), ~'l~he. opfH>rtunity cost of !UlY re~ource is d~e return lo th.a~ 
resource from us nw,s~ J1roftUll~Jc ;nltcronlive use •. .-l he !mlJ(>r Altcnmu ve cmerprlse to 
gmwmg bc,~f: cuule m /\usu·nlm Hi woul. producnon u~. Joshu.a 1996, pers. comm.). 
Therdhre:. the; gross margin for wool produclhm pnwid~s un esHmnt.e nf Uie C>pportuoHy 
{:mst ufbecf cattle producUun. ·· 

The gross margin for wool in the cotton growinJA Ilteas of Northern NSW runf Soulh<~rn 
Que-ensland is $14 per wether; which is. un upproxfmate gross mat gin per head for 23 
mtcnm wethers. the nm.itl type of wuol grown Jn those ~rens(H.Joshua 1996, t>ers, 
comrn .• Crcnn l.996), Fur the Rcst .. of·Austtuliu, the gross margin for wool ls n.~sumcd to 
be $15 per wctht.,.t~. which is nn ~tpf1toximatc grm~s ·margin per head fur J 9, 2l ~wd Z3 
nucron wethers. The; conversion fnct.or rcquin~d to transhne ~he .$ per wcthtw gross 
margins into a.$ per hend c;\ttJc t~quivnlcnt is the .f)SJ! mtinn • .Unsed ou information 
provtdcd by 'D:•vJcs tWd L.Jewt~Uyn ( J 994), Ot~ nv~~rng~ OSH rAting for Regtotttll d<HncsUc 
cauJe is calcuhued to be .12.85 <Tnhle 3.2J. while the avcm8c DSr~ rating for Regional 
export cnuJe ls calculutc~J to h'~ 1.5 26 (Tnblc ~t3J. PoH()Wing from tJ1ist th~om>orHmity 
cost o.r supplY,ing dtmt~.tbtic c.aUJe in th.e Region i~ '~stlttHl~ f,tJ. ~c $lJ.9.92 per fi(:nd, wbll(.t 
the opport.um~y cost ofsupplymg export catUc m the Regwn ts esumnt~J to be $2l3.61 
per hcnd and the opportunity cost of suppJ ying dom~stJ': cmtle in the Rt~s~ .. of .. A~lslrttlia Js 
$192.77 p~r hcud. 

While IJu.~ gmss margin fnr wool production pnwidcs nn estimate of tlw. opporlurUty cost 
of beef pruducUou in genemJ, then: is no 'u;uc' alu.~rnaUve: en!etpdse for CFZ,:•ffect.ed 
~aule. This is bec(tusc producers have not made n cunscinus dccls-km to produ<~e CFz .. 
affected cnule ht th~ s:mm wav that they would ,,k~cide l<> pruducc wool or wheat nr mm-
affectcd cnttle. Thcrcfnn!', tti~re is no opportunity cost nssncinled wHh CFZ·affecwd 
cuule. 

u~ing l.hc dam ml the variable cost and tho opportunity cost: of beef pmdu<":tion fon~m~h 
cattlt~ type, ~he supply intcrce.p ·• t: for the dotr.t .. csU·c·· ca···J~e n.mrk.:et .ls csthmucd to be ... · $313 .• 38 
tor the Rcgwn and $326.23 for the ncst ... of .. Austr.nha <Tnble 3,.l), .. l~or the export mHtl~ 
market, the~ RegJmml supply imetccpt ts estimated to be ~$478.57. while the supvly 
tmcrcept forth~ CFZ .. n1Tc£ted cnttfc m:~rkct is $72.20 C'fnble 3.1 ). · 

C!carly, the dtua uscdhl this nmdy~is At'e imperfect. However, U1<1: incomplete data s~ps 
offset, to sume extem, hy the fact tJmt the nmdysis lhnl foHows cn.Jt be repcnwd usJng. 
alternative estimates of key pru·,uneters. · 

a. 2 c~tcutt~ted Chans•s .ln EconQm'c Welfttre tQ ProdlU;trs 

The ca!c:ulaf.C.(l ch'lnges fn econc>mic welfure, pt·esctned fn TAble :3.4; slmwlhe csdm;tf.rJJ 
economi.c 1osR to AU$tndian cr.We producers at the regi.otmland tlationnllev~ls* ~rhe 
estim;ues of the ~t!lrt~re change provided in the top part of this table are based: on th~ 
lo):'er. bound esumatt;! for the ch;mge .in producet $Utplus to CFZi>affccted cattle 
producers; ~rhe wtal CC(momio cost to Regi.onW canl~ ptoduccrs ls estimated ttl be $90.07 
mill f .... on, T .... h .. is compris~s u $ .. 20.7 .. 3.: mUl. '.·o. n .. l.o.· .ss··· t.".·. ~.~eu•.f.o .. na. l.do .. ·.m .. ·· .· c.s· UlJ c. a.ttl.e prod·u· .• ,;.·et$.·t a.· $102.99 million lo·ss to l~e~m1rl ex. port cattle producers and .~ $33~65 miHim1 gwt1' to 
CFZ cutU~ produc~rs. Theloss t.() pmducers in the Rest~.of"AusttaJJthdUe to.th~ Cf1Z~ 
indue~ fnlJ. in the price ofdom~suc cattle •.. accrues solely UJ domestic .c3lUe producers and 
ts esumnvMJ to t~qual $ HM>~ mdHon. 'rhe Addition or a·u~ fndivi.duttl .ctumges in weJf~u-e 



pmvides nn estimate of tbc loss to AlH A\IStl'l\lhut catd.e ptoducer$. which is $101.02 
million. 

In the bottom r>nrt t1f Tllble 3A·. the: estimntes of the welfare change w Australian C3ttle 
producers nrc bns~d on the. upper bound es~imnt.e f(~r U1c. .change h1t>roduc~•~ surplus to 
cpz .. un·ect~d Ci\Ule .,,roduccrs. To estimate the Ul1~et bound loss. th~, l)f<)duc~r surplus 
:u.cruing tl>Rcgiontl. domcsHc, CXJUlrt and .Cr.'Z~nff'cct~d ~aulc tn·oducers h~\Ve all b¢en 
du\lblcd. alUumgh the u>tal change Jtl cc<momic welfaJ'e accruing f() Rcgirmal producers ()f 
domestic cnule nnd export. cnttle t~mrdus cmlsUuu. 'l1le loss ro J1roduccts m the Rest .. pf ... 
Australia nJso J.-cnudns unch;mgcd at~$10.95 million. ll,lW~ver •. tbccconomfc gah\ (Q the 
cpz .. nne<:tcd. t!ntll<t pr<)ducet.-s dotJbles .~$67 .30 million). 11tcrcforc, the loss t() Retdt>md 
producers is now csthmHcu 10 be $56.43 million. whHe the total loss to Ausl.rntian mu.tl~ 
pmduccrs is csLimated to be .'$67.37 million. 

Table JA I£s ... ·u. mates ot~. chnng~5 .... hl cc,HJO.tnic W¢lf;•rc for Austr.aU4\J\ 
c;•Uie pr{)duccrs {$Am) 

Lower bound csthnRtc 
Rt~gion 

Producer surplus 
Rt.murce basu 
TothJ 

.. 2_()$ 
.. J ft6R 
.. 20.7.?• 
.,J!U)5 

~l 1.53 31t65 
-.91.46 i}t\ 

·102.99 ~3 .. 65 
0.00 JUl 

*90ll7 
.. Ut95 ReM ~of·· Austmlia 

Australia .. ·~1.6h "l02.tJ9 ~~Jj~; .. JOLO~ 
fall in equthhrium vri«:c ($Nlu~ad) 
llppcr bms.nd ~1tif)ltli¢ 

Rt~ginn 
Pr')Qlit'(!r surplus 
R~,.,M: •11 c~ ba.~c 
Tut •• t 

Rl~.\ l·t•f .. Austrnlia .. 
AuMr.•Hd 
htlJ m t!quilihrium 11tice t.!P.Alht;!d} 

L-{:2 

.-4,10 
~ 1.6.60 
.• t,t).·j ~ 
··10.9:~ 
~·~HAS 

t "l.J 

OJ){) lUi 

b7.30 
na 

67*SO 
mt 

61.30 
tl~ 

flil 

St?n;;ilivity una.Ly\i:S :;!'U~ he tld\t'Q' co datet!Uin~ how S:t~ll!:ihve tbct tc~~dtH nt~~ !'~)we bas~ 
v.Htuett. \.Vhi!c. fu r::~mcll'f~~ seu~itlvlty nuai~ ... ·~l.'\ ctluk! l5c mttl"rmk~.)l f-p:r ~Vt.'''.\' ~11-S(¢ vat'w,~ 
u·~cd ;n the ~nnly~cis:.l!~rt itJs ti~Str!;t~lu' ¥Jl\~W~t~SUpJ1lf f'A£·~¢ iilttrc\lrt C:~tC'l~:~~rf~.c~d 
c;a••~e idld th(! Jlflf;S.thdH5' tll:n ~JOill!J t ~~ ~ iTC~UM c~tll¢\ U~;\\ ·v.:tlf~ ~lr't!![tf.'lh tse.~~.r:d t~}J'~ 
d·~Ml. are cxr~c>tted .. The sensftivi~ty nf!ih!s~ \trt~ ;~or,e~ rm .. ih~ ·(~~fl .. ft\duct~t;} ~h~illge~t in 
JHl>duccr wcfhw~ (hlWei'· brmt~d t')sttmt•v~s :'nty) "'*'~· prcg~~ntltd isl'l~b!~ 3, 5 

~~' ~i,lcuhtUnn th~. hasv.. Vf#"i~~ble ~~ose ctt~~PJ)lyfn~ !!r·:z~aff~t~!¢u ca.id£r1 u ~rut n~~sn}ned d~t 
~ . FZ· affc<:tt;At 4..uUle W6fe whhh~lw ftotn :~~dt~ J:or l\t\ fl.~~~cr!\J~t~ Ut M~ mt,nd1$~· · 1i11~. bitht,.· 
vari~bJc 'mst. for ct~z .. nff~f'4~~l cnttte, dter~f;,)tt!~ 1i}thtd:~~· the ~~f~n'A ~inr<t •>f' f~~dintt :inld 
mah\tainfng Lh~{)~ .¢nflJ¢ .f\H' ·ilJl ttddHh>nill$ht ·tni)J\th~· WbUf~ J)tOiiU~~\f'~ WttJft:l 'fi~; tbe 
rehi<~l.!t.! ltwt~ll41rt the ratfef.!tOO (;iltr.!e m fr U.. J,~Gw~.vll'~t ·b(~{~tu;st~ .f.)~ ~he w~rl~SI)t~~d -tlrc>.·~J~bt 
dur·i~~ t !)94 rmtl J !)95 in :N.HW i'U1tl' {jf.tt"l~tH'fhU1d~ .l)t~clUCt!h~ wh~) Jt:~;J .. CrZ,J~if~~J (;atll~ 
~mtld h:we decided t~1 ,~\!H .tbmt~ ~~uJc .rtllh!W lhnn to h~l(l.(,f! to :th~n1 f'.tt th~ .si~ inmHn 
pcrmd. 1'hili ~l~tY hnv~ tbetl re~uiv;!d Jn hiuh¢v n·~Jmb~~-~ ~~f ¢fl.~v~ t·~:~urJlin~ V<I}jisw~ ~m·· 
phmt test l'JJi>!Hl~ Wld a r;~ntst!L}~e:;tU {'all itt th~rn:i,tut ~:~£~ :t~~t' .,·~·~~t:f~cJ.~1tl r:;~f£1~ ff .j. (v. 
aMmm~i rnnt Jlf· .~ulv.~t~ry wi\hbHlrlit!S l~r.ttln~:t ff)f t:.J.~~/vJf~!·;t.~dttlU~~ ex:lM$.~Pt! ll~:I~ ~~~ 
proptlrtHH~. •.>f Cf~Z.·,aft~!C!i cattJe ·~.~ttl ~)tltlftiVC; Jt;~t (~$idt:r $rt\~r~U:~t$' ftt)lll 1 ~ }~~f ... lnt 'iJ! 



2n pet cent,. resulting ht a 40 IX!t' cent (rt\thcrthan 35 t>t;t ~cut) price discount for CFz,. 
affected cattle, then the supply price intcJ:Cept for affected ontUe would be $38.39 (Instead 
of $72.20) .luld tho avet:•ge price p~tid for CF1raffectcd cattle w()uld be $266.48 (insteud 
of $304 .. 69). In this onse. the welfare, losses to Rcgimud cattle prOducers {$90.7l 
million) nnd to the CttUlc industry tls ttWh(>Jc~ ($101,66 million) 11re margihally above the 
wclfltro losses that were cnlcut:ucd hllSCd on the Assumptiot1. ~hat all CFZ .. nffccted cattle 
were withheld from stdc rot i\n average of six months (sec Table :.t5). 

Sea1sUi\'ity of welfare csthnates Ul 1\ change in 
the b~•sc vahacs ($Ani) 

CIHlngc 111 cconOQ\J(~ llontcstic . ltx:port cattle CFZ ¢ntde 'l'otal 
. \vcl(l\re CJtttlc uu•rket nu•rkct n•arket _,_......._,.;.._.,.....,._..-...._..........., ......... ..,........._ ... .........,.,,....,..........._._.........,~_.....,......._, . ~~ 

D'•sc values 
Region 

Producct· SUl't>lus 
Resource bftse 
Total 

RcsH)f .. AuSU1tli.n 
Australia 
.PnU in. C,(JUilibrhHn pdcc ($A/head) 

No withholding Jlcriod 
Region 

Pwduccr surplus 
Rl~sourcc base 
Tnull 

Rcst·of ... AustmJ hl 
Australia 
Fnll in cquHibrium price ($A/hc.ad) 

h1ct~f!nsc in cx(>Utts 

l~cginn 
Pi·nducer su•·plus 
RcsotJtce hnsc 
Total 

Rcst .. of .. AustmHn 
AustraUa 
FaH itt cquUibl'itlrtl tHicc ($Nhcad) 

nn not applicublc. 

.. 2.0.5 
.. J8.68 
«20.73 
.. t 0.95 
--31.68 

1.22 

.z.os 
.. tR.68 
.. ;!().73 
.. 10.95 
,~~1.68 

1.22 

.. z.os 
.. 18.68 
~20.73 

.. 1.64 
.. 22..37 

0.18 

.. t 1.53 33.65 

.. 91.46 nn 
.. 1()2.99 33.65 --90.07 

0.00 nn .. .Jo.95 
··102.99 3~.65 .. tOL02 

0.00 tltl na 

-11.53 33.()1 
.. 9L46 nn 

.. to:a.99 33.01 w90,7.1 
0.00 nn ·.10.95 

.. 102.99 33.() 1 .. Jot.66 
0,00 na nn 

.. tt.53 :i3Ji5 
--9l.46 11~\ 

-102.99 33,65 .c90.07 
0.00 tm .-L64 

.. 102.99 33.65 .. 91.71 
0.00 na Jti\ 

)i.f':~.~ ~ ..... 

In the base nmdch iUs nssurncd thtH no Cf"'l .. nffcctcd cnttfc flto so.ld on Jht~· export ,market, 
even though 85 per ccntulsamplcs tested .ut utnHtoirs b~?LWectl Octobe.t lt>94 nnd ()ctohcr 
l:9lJ6 were fmmd to bt~ Cl~ ct.ean. lf this MSUinpUoh ls reiM:ed and lt h tt.~s\lmcd t.h~tt 
only 15 per cetn of CFI!~Mfectcd 'export' cnltlc arc StJld in AltstmHar then Ute estimated 
fall hi the donlestic cattle pric~ is $0.18 per bend ahd the eslinudcd wclf4ro Joss to.~at~e 
pt'p~ucers ouL~idc the Rcgi(ln is. $1~.64 million, rnther Uuu1 $L22 per hcud ~ttd $l0.95 
nuUumt respectJvcly (sec Tn.bl(! 3.:n .. the csthtuUed wrlfnrevnJue for Rcgtol1illcntde 
prt)duccts is not affe!cted by alt~ting the qssumptlot1regaa\ling. how much be¢f frorb CF'"b 
ttffcctcd· nnitnnls (subscqucnUy tc..~l!!J cl~liU at the abut~~it) cail he cxpol1ed. 



26 

4. conclusions, Policy Implications and Areas for 
Further Research · 

4.1 conclusions 

In late October 1.994, t~n unidentified chemical residue in beef, detected by ~lnnlyst.s at the 
Mid Coast Meat C:omp~my dutiug rcutinc (JUality assurance testing~ was co~firJl\cd as 
CFZ. Even though the toxicity~tcvel <)f CFZ is cxttemcly low for hunHms, residue levels 
in beef were ft1und Ln be. siguificnnUy ttbnvc the legal limits set lh Austrtuia and overseas. 
This caused considctnblc concern irl the beef*· d livestock industries because it i~ illegal 
to t,rocess bo~1ffot· human consumptkm with Cf'Z residues above the Mij.Lj and detection 
of violative CFZ residues levels hl Australian beef could hnvc serious;~v threatened 
Australia's beef trade. As n rusult. on 25 Oc~obcr 1994, r~siduc control m¢n..~ures were 
put in place by AQIS to minhnisc the chnnce of Atlstrallnn beefconb\hting residues above 
the foreign market tolerance levels being expgrted, or beef with residues above the 
Australian MRL being sold on the domestic matkctt While the CFZ hicldcrtt resulted in 
only a mir\imal disrupt.iota to exports of Australian beef, because of ihc implementation of 
satisfactory testing and control practices in Austntlia, it still rc1~ulted ht ircreascd costs to 
cattle producers who. hnd CFZ-affcctcd cattle. us well ns n reduction in the price they 
received for lhest~ cattle. 

A major objc~tivt~ of this stUdy wns m develop and implCtllei\t an cconothic model that 
couJd he usud to assess the. impact. of. the CFZ incidcn~ on the Australian beef cattle 
industry, with nn umphnsis on pmduccr t•cturns. 'The results of the analysis show th~t, 
despite the. relatively small sc;·opc of the incident, {i~ tcr•ns ofthe number of cattle affected 
and the minimal disruption to the export market}~ the total cost to Australian catt~e 
producers is c.stimntcd to be Ai·ound .$101 tr1illion t'or the three y~1rs ending October 1997. 
Not surprisingly* producers whose cnttle luwc been exposed to CFZ be~\r the brunt or this 
cost. 

The analysis also showed thahff the t\ssumption rcgntding the six tnmnh. vohmtary 
withholding period rot CFZ-affccted c~mlc was relaxed, und the CFZ-.residuc detection 
mte increased fl:om ts per cent. to 20 per cemt tho estimated cost to l{egiooal producers 
would hnvc .increased margirwJly~ . ~lso, if it is. assumed that only 15 per cent of the 
CFZ-affectcd cattle tlHlt were onguutlly desuncd for the export. market ate sold 
domestically, and the other 85 Pl~r cent are sold o.n the export. market after been test~~d to 
be CFZ-clcan, then the C(-l"Z .. lnduccd fall in the price of domestic cattle would be $0 .. 18 
per head; and the l.oss t~ cattle lJt<?duccrs outside the Region would be $L64 million, 
rather tlmn $1.22 per hcnd tmd $.10,95 million, tespectfvcly. 

4. 2 Policy hnplicptiO~)£; 

In line wilh the t·npid expansion of chemical usc in modern agricultural sys.tcms, 
consumers wodd--wiilehave beconH~ iqcroasingly concern¢d about ~ood safety and I~ urn~ 
health isaucs. lo fact; rood safety has emerged n.s n major issue m food productlOn 10 
Australi.a a.ttd overseas in recent ycnts (RMG 1:99~) •. This hM led to a number of 
importing ~~ountrics, including Australia, increasing the scope nnd intensity of their 
residue control and detccuor programs to ensure all imported agricultural comrrtOditi~s .~ 
free fr<>rn chemicfd contamloattt.~t Pressure has also been pla.ceu on. export.ing countries to 
implemettt n~sidue c(Jntrol pro;~rams. 
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Since.~ th~ 1960s; the A\tslrt.tlialt govcnun~;m hn.s sought t<l mcc~ intem~.Hon~l and domestic 
consumar dcnHmds rctWtding fl1od snfcty ""d (lnvirontncutnl issues. Howcvet\ despite 
the contittuousdevelopmcnt and itlltoducUou 9f residue cm\trol mca..c;ut~$ in Australia, ;\ 
range of chctni.cnl residues hnvc been detected ill AustrMhm meat CXI)Ot1S since the late 
1 9ROs. Thcs~ tX!si,d~c h\c!d~r.ns.hnvc ~t\~ultcd in the AnstrJili~tl gl1Vcrmnetn implementing 
a numhct· ul. l\ddtt.mnal mtttftttv~.~s. dttcctcd towtuds ¢nsurmg .fl tugh standard of food 
quality nnd ~.~nvirmHncntal snlbty •. t:tw cxntuplc~ the NRA w:\.s estnblisht'!d in 1993 and, 
alt.cr u spm~ of rcshh.tt.~ incidents in beef during l993l the Rt\10 was funned in Jan\U\ty· 
1994. 

'11lt' thrcut tlmt vmhtti.ve: levels of chctllicnl residues h1 ngricultutitl expottS t>ostl H> 
Au~trnlh\'s export ttade wos highlighted wh~~tlAUstmliu fttccd the ,,rospcct of l)(lt been 
allow~d m ~xport beef to the, United StMcs . following tt cluster of detections of 
organochlorine residues in Aust.tnlhm hl'QI' in .1987. However. while it WM gcncn\llr 
hdicvcd that A chemical residue incfdC1U hl Australii\ll mcM would cause signifi<.~ant 
('conmuic loss Hlthc AU$ttnlfnu tnClU nnd Hv~stock industries. n detailed e.c<mmnie 
analysis or the cost or n residue UlCidcnl hud nut ht~cn undcrtf\kcn. This study goes .i\t 
lenst sum~ wny to filling. Utis infonnl\lion gnp. Th~ tCSttUs of this nmdysis provide 
dcctswn .. mnkct·s with infurmntion *lgninst. whi.c·h w weigh the costs of chemical residue. 
tlrcventaUvc m1d control me(tsnres, c~pccially ns pmducer· levies tlrt~ mcrct\Singly being 
used to fund these mcnstucs {B. Schick 1995. pct·s. c,;omtUt). t:tor ¢Xnmplc. beef 
pruducc:•·s were levied nrountl $900 O<Xl to fuml Jhc lWgunochllltit\c. program in 1994. ln 
addition. th~~ AMtC\ which Is funded hy Ie.vics from livestock producers, provided $100 
ooo to cover the RMO ~omditmtorf and$205 000 tn cover lhc nuditing C<)St.~ associnmd 
with the- homum(~t. growth ru·omotnnts. ptognun. The CCA has also funded n» additional 
$150 000 for n,~stduc lcsUng thrnugh lhn NRS' nod C\Hltdbutcd ~40 OQO to n. r~nsihility 
stud~ on a ttrcf~~tr(·d nntinnal dntnhnsc t\1r chcmicnl rcsidu~s <RMO 1994). 

\Vhtlt~ tht~ rt~suhs ur this study hnvev;tlue in themselvtts. in Uuu they show lmw Cl)Stly 
cv~n n n•lntivcl.y lncnHscd residue inddcttt w1th m.inin1um trude disruption. coo bcf p~rlmps 
of gn~at~~· vnluc \').decision rnakc:·s hns been the dcvctnpmcnt of un ~cmmmic model 
which ~an nnl only nmke such an nss~ssmeJlt flossihlc. but is gcu~rnJly •tppUcnblc to uther 
tndustrics nnd a vnricty nf' t'~~siduc .tnr exotic diseuse) scctmr.ios. Thctefot·~. if there WM 
clmccrn thtn th{\; risk uf. sny~ ~ul cndosulfun htcilhml occurring is high, then 
tmplcmentntnln of the model using 'bcst·bct' ~~siJrnntes of key pnnunt!ters waultJ provide 
policy mnkct's with infnrtt,nUnn tHt th~Ukely cconollli(! inlJ:>llCtof such nn lncidctH. 
Sensitivity mmlysis. cnuld then hll Ubcd tndctcrmiucjust how robust lho. rcsulL~ tuc to 
altcrnaUvc vnlucs tlf the k~y ~mcfficicnts. yl1lcse results, combined with information ()J) 

the likelihood of such au Hlcidcm occul'th1g~ could be' used by govcrn.ment and industry 
pt~rsonncl to mensurC" the· benefits of hU(>Icmenting 't residue control pfnrt designed to 
nunurlisc the chance+~ of i\n cndosulfnn incident occurrlrtg. 

In addiUt.nhhecnuse this model can be solved using a cotn(lUlCt sprcndshectf once the 
preferred baso vrllues fnr n p~tnwular residttc lnr.idcmt sccnt\tio havo been dctcnttitled, it L~ 
n reasonably simple mnue.r for poUcy rnnkcrs to tms.wct a number or poHcy rclutcd 
questions, Fm· cxnmplc. hynltcring thu propmtion ofn::sidue1!nffcctcd product, Uint can be 
sold on th<~ cxlmrt market. this rnndcl C4Ul he used to sh~1w d1e eff~ct that differing t~sidtte 
limits b.~~twcar1th~ dtm\e~Uc und .i.ntet~tmthmul mn.rkcts htrvc on producer incom.\ .,,. Also. 
by ,dtcrmg vnnablcs relatmg: to the mru·ginal C<lSl of supplyittg msidue·nffc~tcd ~unat, Ute; 
model could also he used todef<H'nunc whether or not l\ producer wo·uld be b~:!ltcr orr 
\Vithholdlng residu~ .. affcelcd animals ft)t sale. 

In sum. tn~ in.art~nscd consumer conccm over some of the negative imt>act.~ of ng fculturul 
and vetcrhmry cbcnnical use. the stgnificmH: technfc.t1l advttnccs ttutde. h\ rcsidt~·:. dctcctUm 
cqmp!nent; _n.nd th~ sttot~g s~nuce baing tttkcn by irnpottiJ1g cou;uti¢:'; v~*tlh: regard. to 
ch(~nucal. restd~cs u1. a~rtc~lt~tttl pr~ductst bas nU placed pressure on the Australian; 
govcr~u~pm.~ ltnd ns,n~ulturaJ ,mdustncs to hnprovc., tln:~_it tcsfdue t.'Otittol and respon-se 
cnpabalHlCS.. lnformttUlln on the economic hnpact or residue incid~~tu$ .is tUl impt)rf4rn 
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fnc.~tm· with whith t~l weigh the \!ost of any bnprovctn~nts. Ct~arly, the nlulti.,t,rod(lct. 
v1utlti-rogioN\l mtidet developed in this study •s n useful rese~rch t\)01 th~t is suited to 
policy lUUd~slSt 

In this pnpcr; ntlentiou hns nmbcetl given ttl the vettical distributi~lnor dtc welfare effects. 
nf a residue inc.; idem. "llliS would be tU\ obVi()US cxtctl~iOil to the present analysis, as it 
W()Uld cm\hlc the ecunumic h1.1pact on tnh~t key tllaycrs in ngdcultural industries, such it..~ 
m'~nt processors h\ the Cl1'Z illc{dcnti to be t\SS(!sscd. 

The cr:z .. mtpnct m<ldcl wns developed withfn n pnttinl~equilihliunt framework.·. Itt this 
case. wclf{\n.~ \llCasuras tt\kcn off the Cf!tttis paribus den\ntld.,nnd .. suppl!f C\ltVCS for cat;b 
uf the ct\Ul¢ types ttre cmrccl b~cnusc, the CFZ inddentdid not imp~tcton U1c. pric~ of 
related commodities thnmgh Stlbstitution in either stl(lply or dl!mtmd. 'there could be, 
howcvcttc situatit1ns .. where n chemical residue incident affecting cme conunodil:Yt say 
when~ l1a;~ a: stg9ifict\tl~ impilCt. on the pdcc 1fn: rohued conunodilf, sny hnrleY.· 1~hie may 
he comphcatcd hu1J1et tf thcreJsfcedback frmuthe bru:Jcy mnrkct utto supply m the whc.at 
market. rr gc:mcmJ equilibrium issuc,s nw likely to bl' importailt, ju. the area nr chemical 
rcsidm~s, i.t cnuld ba hcncfich~ltu d(~ve1~~11 a •rcsiduc .. imrm.cC model within a gcnentt ... 
equiHbtium frutuewotk. 

Another :wermc f()r research might: he the development of~\ fully .. documcntcd Sl1rtadsheet 
which could be used to solve the model. developed in this ,study. The d~vclopm~nt off\, 
'uscr .. fricndly' SJl•:cnds~cc,t. mt>.~d woul~t cnnhte Q(wcrnmcut and industry personnel to 
usc the spn.mdsheel wuh con!tdcttce, fhey would then be nble to pnnhwe a rM1gc of 
outcomes con-esponding to n runge of v~\luos for key J)a.tam~ters. as the uccd nrisos. 
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