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11tcre Ims been u lon,gnulnlnt;tdebatet;om.'crnim5 theoptimnl sh~,e fJC Austr~dia1s ,popt1latim,\. 
Griffith 'Tayh1f nrgued 'in tbe :l920sand 1(:)305 t11nt \-\AustnlHa~s huhimbJe lund~ Imd heen.nlruost 
etltllpletely settled d\lt'in~ "he nincrecllthcemul)1 so thallbere Vl,ns vel~f little seolw fut' 
tlupulmmnex.punsi('tl·~ (('1lm'ke 1 990n p.l J. OlheJ~ huve estil'l,UIlCd Austrnli,n:s ~u~~lninuhle 
popllhltiontnbeinth~llmg~ i"t'mn IU [0480 lJulUon(MlgrationComl'nittce 1086 reported in 
(~lrl['.ke ·1\)9(lap, t t These e~il:il1mnesUJ~ea&stlm.ed tnbe based primmily (;l!\ 'the potendal thrfoo'd 
pmductillu nut! the tlv~li.hlhilityof\\lu.tcr. 

,Cl~tl'ke ( 1 99nb) beHeved lhut pr()pmlems: COt und ,(l;!!{till.st b~\semost of their issues rHl either 
ethical !!founds {Wtm .u(.~t)mputattonalo.renlprr.icill.mUute detX!udhlg OI1WlUH vnlues analysIs 
\vish to choose. Another irnportmnmipecl det:enllinin.s the vofueschosen isUl~munre of the· 
anaiy~t'S~ ba.ckgI'ound ege~()110n\i&t~ sCientist ureJlvironmenttllist Swnn{ 1991. p.l.13) listed 
'.d,l. ·.c. '.t .. ~~. I, •. lt, .',). \"ii. 'il1f..t. U. s .. ' , .. o,b'lt. ~l. (.).l~. \ .. ',pc.,"r.·.s.:.t.)(! .. ,t,~d. ". 'c,"'s. ~ i.!l. 1. h.e.(.lc.,~.l.} .. , a.t.e,'.~: ··r,e p.,'.,t"l, .. ).,du.C.l.i\.·~ .bj.Olng,~y:,'. J,'~"(), (.:I .. 1H.': ..... t. '.1,'0, 1,. of ft-md 
und hbres~ provlslon ofdcml mr; pnwtsmu of enerp:j;: dtSiposal of' wnstes~ htc'styles and 
reC'renthm~.polit:u:al ~\nd·oC(}nmllk. questmn~ ubnut ImmJ'p'rmiutl P()h~2~:~ ur'h,m plant't:ing. hnu~lnll 
ruld stx:jal ort!nlH}utinn~ pre~crvut.u~n ut:' ·wHdc,ttlcs\ i~ulLl getlC:tu~ di·vel'\it.y~ prevcm:.mn of ~oH 
degrada.tion Ul1d It1~~;andthe nV.tlt(htnl~e ofmrud glohal warming andtll.mlt" desttuction··~ 

~n}ere ute t!i;~tlma.in ~ide~ of the argument ;;thnut pUpulutlOtl·~'Su~.t~dnnbili.l)H: Ihllse wIlt) lbllo\v 
the t\1altlms,type nrgumelus tbuttile world's ecn~ystel:n!'t canutltprovidc fOl~ unlhniled 
popttIntitlO gro\\'th or "~:U1tt" !v1ahhu~itm~" The Busmcss Coum:d ()f AU~ll'~dm ( I (.)90 'lx~Jjevcd 
thtlt increasedknnwted!!c nndt~'Omlrnit: belmvlOur have notheca ~lctnuntcd for \'iuhMllhhus 
type ~lr.g\Ullent~~ FoHtl\ving on frmn thh~ one would ussumc that raUOlut! ecunnmh: belmviottr 
\vt;)tdd re:tult iugreilterexp'blnitlon ()f bm:h\t\.)p tedmul0tlie\ tl"reSHun:c stock pru:t"\ H1t.~l'en~~etts 
they het'tlnle'C~trt·e. 

llure( 199(n u.squutcd tn S.wan (19t)11 'beIH:ve~ thut pnrluluHun i~ nnlycHlt" of tht," lhree kC'l 
faetor& in the Mr,;ttlimtbiht:> de batt' ~ the mher~ lx~mg tbe n;Ht~ ul \~Hn'tnnptiuu* and the kind~uf 
technology u\ed to: ~attsf)' dlO\e' 'nn~umf'lIi(Ul1cvch and the currespondlng dt\pn\al 01' the 
wustes f!:cllcmlcd, 

Indiscus\cingpopuhnionand ~u\.tuinnbh.~ development", J:':rench (19t)(l) nutedan tNtrher~tudy h,Y 
Giffordt}! ul {19751 mIll the n\u\uunl.lhUity" of AUliiitraliu's population level The' btHtl' 
concluded thut.on rea\{')nahlt.~ a~t\umptt(lnS abuut cxi~tJng. food prnductiun. {mcImli.np: 
devt>i}opmcnts inagticuhuraJ t.edmo.lngy ).diet~ and (l1}:ricultuml e~pnrt\. AU'Slralin t.~outdlmve 
fed 11 .resideutp(lpuhmr~n of nbout 30 mutton frmn dome~tn: fnod pnli;itl~tmn altlutld 1910. A~ 
Pn~nch (199ft p.122) noted. uSm:b e\timatc\ uH';'hased (\n it~Mtulpunm\' (,:,mh • .:t~rning paUcrus, tll 
limd use ~ ug.l'it.'uhufUI. n.ndt~lOdtt.)dmnlHl!> • and sU.mdan;ls of hv.fn~ tbnt unt> or may mH npplj in 
the future," The extent tu\\hidl d.le\ept'evlOu~ e~tuui;nt'~of populauHlt ··;.,u~uunuhlHty" have 
been rnhUMt.o ch,mge ovcr lmiC l\ (~~\immed in this papt"t', 1 

Previous Slud~; 

Chf'lhrdet ui\ (1'97$).("cntrallheme \\u\that Au;.,:tntlm', pl.\l~ntitll f{lOti prodU~Utlncmhtl'ain~ 
AU4:\traHa'~ potenti.al pnpulaumt They c\timated the prudul.'lion of food m AU\lr,tHa m tilt: latc 
J9()Osnnti. by uddil1l!cstinlated pmemial.ftmi.'J prmluctum fmrn.hmd not then in u:\e4 e"itun(tlf;~d 
Awm'ulia's maximum fond pruduclinn and the l'orrt~spOlldinli!maXcimum pnpubniun. Ofllurd t*1 
al (lQ75~ p . .221 ) eon(,~luded on the b11;..t!\ of Po.{cntl~d rnt)d~upply lhat. hal\cd un "hiOf~hY~H':~ll 
and lcdmicaJ Udtlfl'lliltlOt}·· .. thtrr wn, i1 "range (If {lu\!\ihle "ItahHhed pl'.pt.d~1tKm targets" tn 
which Ihe~ecrHena \vouldk~ad Thc.ir crit\.tiria and pupuhthon t\lr!:!ehtlrt;~ tt:pt'ii\dt.tct~d in Tilhtc 1, 

1 The'\ S"iU(' emu ~ t':nnwnnn~ pre'\~ mhHC",·1 .. t~p Arnnl.tI~l' ( 1~}(H I b,en.i 11H\tl~tprt' ~1I.·11Wtmn un dh.'jOPK at. tilt' 
19()J i.~t'\ZAt~,SC'tm~tc~~m Penhrcl'Clv{'d 14 <.nhlnm tt"ut.ttUI.·tn·\ ul f~l\:CnJ)!.l· m lilt- S\~/n{>\i~.,fflmm,~ llt'l.lfd 
HiMH l~)q\ •. nothlmf.~ntJnn 2;,lli t.utumn ft'OllmrU'(',tu (he n~i\1 4Ll\U~/tJd1l1 \.ilnNwkt.~.r.h t1;}{;l tt 



f\'ttnl t,mtlUbtlamble mCilitlc.:'fOPS and 
50wnpastuflZ' ttnd iwi,giltcdeuHure: 
C'tltltem" :l1erctrpiu,t fUt)d energy 
eOnS\ltl1, on; an food 't~xJ)ons, 

Tot¥~JpolentialarilhIe area blCrOps,unti 
St)wn l)a~nne uud nl'i!!a!edcultutl"~ 
c4lfiter:npora,f)? per ,capita protem 
cOll~mnptitln~ no fm.ld ,c>:.imtl\ 

'Hltj:d :p(ltcllli~d {trnhlf.;l' uream c,rops un,d 
S(nHl 1'~lstUJ1~undi,rt:Jl!atrd (ldturc: 
Ct:JllternptllltJ'Y per cupitit prut~~m 
:crmsumrllti:on~ snl';~ i'df'm)(;l pmf,em 
\prt)(lut"{~d'i\' t1!)tpmted 

Oiffhr:dl'.( it/'\ fu'm:edun: "IM1~ ~\ .. ftlUO\,- 11,;.: 

3U 

HU estimate dmne~fi\:' (."{m~UtnptH~n l)lu\ {txpnrt':<. nf l'~!'eal\- fur hmnaut'On\Ul.l.nltJOn. 
"ugat~ datry. rnt~at •. v:cgC'tahfe"t. fru.f{~· and nut!'\~ 

eb) estimate the luud em~l'~y cmuent and; 'pl'utem (,ontentof tIUli fuod: 

te) as~mrne that nct cel'~·t!l yh .. -Jds \~,nuld re.nMln Un\ih~ulg('d but dlfll \U~ai. ve~el~lhle" fnut 
amI mn Ylt~llh \\;mdd dnuhJe In the future~ 

f1"i) u"\jng contcrnponwy pnJp4utitm:\ of t~fnrh. falh},.\, and i:'iown pti;J,,~tun?\ m '"'tJfHr.lupnmr) 
~~bltensive"lund tJ;~e~ \(.'ide up cnntemponu;,~'pr{)dm:btm of energy ll.nd protein (0 u\e 
tdi of !"4ixfl\e~thnllted 1Unt 1m of hmdi.rvaHtlhte rut' ··.jllten\(Ve

n pnuhu.:tmn: ami 

ttl e~tinmle how nlim)p~~nplC' could tlt! \Uppurt~\l in u~rmlilnt t~nel'!!Yimd rU'l~tt~m 
fC'{lul'n.'':Ol't~nt~ 

\VhUe gencfidl): nmlnt:;'linm~ C'ilUurd ('I gtl'\ $'nlC\~<'lun" amltuht'r of mm.~n(hnl"nh \\:cr(· .HUlk tu 
tlot~mmm')(;fale ~uh\t~qmmt change~ in th~ dMn.1t\t:n,n(.~\ of l\uMmhml ~lgn"'uhufid pruduenun 
"nle foHnwlllY a~rkldturalp'rnduct tYPt~s were tndttdl~d: 

winter cerenl" . Wht'ilt, nah. hl.uh"\. J'U;(;~ 
summer ccreid~ fuuue ~ ~orttfnnn' 
niht!ed~ ~ ~nJl~ml" sunflnwer. ,'mton.\affh~\\'ft. mhCf("ccd.tnerll: and Ollt:tnnpnm'ntl 
le~unn~\ " flea"'- tu,p'nl\ and. utb~r 
indu\trtafcrnp" \\0(,'11. ('oUm}. "u~ar 
hVt~~ux:k and hve~u)cJ,; pmduct1\. ~ht~~f and 'veal. ,,,In;·epmeut. mtIb, HUt! mdk. j)rt)dw:.:t~. 

pip:n:u."at~ rmdu"y" egg",. hont"~\ ~t'.tfond 
fnut \egetahie~ nnd nut~ 



Giff(ltd(v anrcnrwersiolt nltes t1f foodsntrrs toenetgv (It'ptoteiu\vere used~ udd.in,g 
c·otWer~i(111 fUct~rs for nnewt\produ~'lS, .:I~()l~ ind ustrlul nrt1\iuC1S s\lch{lswool~tlld.(;(Hlmll the 
e~pOl1: 'vnlueof rhcPltlduct wusdetenniucdnml theUwheat import eq~Jl\!(ilent\~ of thi~exptllt 
:revenue \v~tsestitl;ultt~d ·tlsthe ~Ut10!lll.t l1[ wheatthis{"xpott1~evemreVt(ml(l;t1ut'clmse~tttbt! 
estilmtted imllort rmt'it)', :pricc tie Ausu~\linll: nv~rage ex:pn11:whe~u: vul\lt~ J)lu'\ twenty pel' cent). 
Thes~whetlt imports \vher{~ 'dum~otlvened m encrgy'aodpmtcln levels, "rhis methndof 
'.estim~lting the mll<lUtlt tlf f<mdtlmt c(mld :lx:~ohmln~d fromdlC' tcsoUt.'ces usedtogrnwwool ttnd 
,co.tmn·Wi.1S used insteud l1fdireetlvtstii'muingthe mrmunt of food thut could he prnduct,:d from 
the nrenew1"enlly \ls~d to IlJl:1dnce LhC's\! f1htes. us resnm'C<!s were not avu.i bIble tlJimplcmenllhe 
intterestinmti.ntlH1Ulhod. l!stimured domestic fooo productjon~nnd fOnd twuibtbiUty hlcluding 
the fm)d etluivnleot ·(If \v()ol mldcoUl111~ i.s l)rescnted in ~rable 2. 

(jncQf the [llajol~ dif{eren~'t'S betweenCUffnrd ('t flr~ unaJysi!\ nnd the .Cull11tlt.esdmntes is thu.t 
CnffordlN 01 includcdns'iUUlpli(,)IlS ~\bt)utfulnre ltlt:reUSes. ifl yields ofagticuhul'nl produ"ts. 
TIu$e tlSSllt.n;pti(ltls wen: h\lsedon ehanp;esthat\vC'rt~ UkelJ'! to OCCU1' due tl).,itllpnWt!.ci j' ield~~ 
lllll)tovedill(ma.g~ln~nt te~l'uos fo:r:itl':igntcd. t'n'p~ nod hj~herl'rodlu;lion mle!-i per hectare of 
gnl(fUffor:d rl ut197S.p :,214-2J 5) No hlt;lt%tiSC!i in yieJdswt~rellSMmlL~d in the t~Ult(lUt: 
stu· y. It \V~l\.j felulutl yield prediction ,\'n~ \tlO djnl~~ult u'!\it ruqull'cdtlhtahllng. uweighted 
.average of (:hunge~ in ne\\llcchno}{)l!jl. ctumges in retntivf prices f\finputs and ()u.tput~~ hmd 
degrndatinll and future p,:tWel'Uluent polk')! into the ~Hully!';j~. 

'TitbIt 2: Usthnated J:nmi AvuilubiHty. AustmU~l 

(1ifford et al 
Ct1nten1purury ( 1990~tl t) e~cl, wnnllcounn 

totul 

214 
404 
7(14 

PrtHetn .{ 1 nW g 'Pal 

l()(, 
306 
601 

La.nduse in the GIfford ("{ (./1 and (;untcmpnrary Mudi<~I;,~ \\:hkh dete-rndues the rm:tOt~ w~cdin 
scaUn,!tup frorn m:tual flJnd prodm:t . .iu:tl to rnaxhnuHl pntt'ntial fond pr()duct.ion~ is de"crihed in 
Tu.ble 3. 

Tuhle ~ 'L~lnd CtHhcd 

(jiff(:ll~d et al 
. C'nntempnnu'ji' 

Crup 

IS.H 
17 .• l 

Sn\Vll 
pasture 

10Q 
2R..~ 

Tntftl 

405 
4·;1 

As cnn('Wd£'l' al did not cxph~~jt1> report their mi-~umpliou~ ofcncrv.y and protcHtm dh:h. 
fuc(ol's fur con\;ertin~energy nnd prutein availahihty tn suppnrtabl~l> population ~t~ll~ inft~rrcd 
from tb,~it lULU. Th{~se inf'~rell,e~ ~it'{~ ~unmlan\,~d in Tahle -t. 



~e(tled food outPUf: 
pf~feetc:dpoplll;Ui(?n 
Ulfertedc<.msum,ptlan r~u.e filcmr 
Ue prqjected 'poJ)tdmi'mls(.~u:Jed food output:) 

2;94 
flO 

0.2041 

III SCltHng .. upestimated foodprod'uctiOJlto themOlimmn uvuilnbleantble aren .. the preM~nt 
analysis was bas.ed on asitl1plct' metht1d than GirrordN (lt~lf. tnm~e scennrjo~Wt~l~ c~jlmined. 
~irstly~dt)me5tic food prtxluctiouCignoringw()ol andcot.ton,w&$ ~t;~ded up by uH,:tmUo (~r 
NL~:smaxiUlum ~\intensive" l\grieulttu1l1 Jandestima,te (70tn haJ to uiJlten~ive"'\ ,landt1sed in 
1990,;9;1 (45.7rn bal. The c(}l1espouding popuJnti{meslimutt~ i£deuotedas ~·'~OfltelUPJ)f{to/ 
excluding,wooV(~ottonnln1'nble 5. ~nle second scemuiO,Wil:llhe snmem~ lhenna" \vhhrhc
ndditionofan 'eqnivule,tU food value nf\vool ilnd COHI)fh but mnsenling up\,VOOlJUld colton 
productio.n by the facmr lIsed to sC(lle other ngrieultumloutput (Unocouon/wt}ole>;.pnnslmf' in 
Tuble 5). In the final ~cenurio. populutionesti1l1ate~ \\'ere dedved from Iotal agrlcnftuml 
proouctJnnt including: \vool and cotton production, scaled up hy 70l4S.111ubel1.ed as UtotulH in 
Table· 5). 

Table 5: Compan.~on()f Supportn.blePoputali()n~ 

Gtfford!!! () I 

., Contemporary:conternp0nll'Y exc1. wtlOl/cuunn 
% incrcttse overCHfford 

no \\'oolkQunn expansion 
"It .. increalie over Gifford 

J09 
~3 

172 
11 () 

206 
lSI 

18K 
21J 



Djscu.ssiQU 

Thet:esnhs .Pl'CSClltcd,in '''~tble Sstnlltld not·l~' tuktm.nsint~t1ing tllutit..Is. Ol).prop;ftttte llt 
·deshl\ble fOt' AUSlJ'~lU;lspopnJutilln loillcrense ,todlcleve'ls .p.osmlnled 'us possible~ Ruther\.the 
tUl,pHctltiOlls of thuresult5n.l·~'lh~nO'lm\rd t~( ul~): {191S}:p{)pulntion estill'UneS nJt~ spe:ciricaU~~ 
rel~ledtt:)dttl<irtjme" Ihct'c:hnvecteuI~1}1 been suffi~jcnt ,chullp.cs betWeeJllhelr llmdnct:inu 
esthnates ~u1dcmne1l11,)tlrtU't)ne:s 'to tllilk.e drwllalic dmJtg~s, toesdnlU(CS ufthenumbcr of 
l)e,aple (hut: could he' su,ppor1edby :t\usun1i!Ul ugd~~.ulttn"Jlpt')ductkm, 

Afi.tM ~()1n"Ceor dIU dltTerem:c betweClllhe cUtten! resuttfs: 'Ulct fjiffotd et .a/:s i~dHlt an nttempt ' 
albeit t~rude " wns u1.nd~mtlle' ft)nnertt.) uccmmf rm~ Ih~' fond c'lttivalcnt pf nnt)n~fomr' 
tlp;t~ictdtund :Pl"xJ'uctitlll,{esp(,\t·jalt~7wtl()I;;mdconon) .. ~111em~(h(1dol;d()ill.lt S()"c,fithr41:tJng tIm' 
*~domestit~an~l nvniltdit'*~* ro~)d t~(luivilletltuf lJnou"fmJdit 

,3f~kltlmnll pr.oduction '~l$f:(}nd inlport~ 
ma:)? seen,l ,imlr)pr(~pritne !tt1 dlO\~'s,;\ U.n1Ul~ un estnnat.~ of ,th~ ,U'll~# Mlslulnublel'0pu.httim\ 
cart:}iinp:~~4~paCtl~;; S\lehest1nlatesv~?ould t,equit~ ao n~~Cs\,ment of ;lhe m:umlfmld .productiun 
capabi1tt~ ·of hmdelu'l~l1tlyused .to prclduce £tldl'prmitlcts, Such un Undlil'mkmg \\i.ashe~·mld 
the rCsoUltC& tlf tht>'l~un'em ~Wd)', 

A second ~(lurce nJ difference hct\\,f;.~{~nlhC' ~un'em and pr;e~~hms re'\ult~ is. dUll no ussuUllnhclus 
wt~rc nltluein Ulccurrent stud~ as {t)the future dlrectitnl nfrc",'lmicid tmprOVCUlf:ots in 
~\gri.cultute, . ~rlti~controst!i,\"bh G:lflmd(~tal~s llnal)iSis, wl1et'elt \\.a~ a~1\umed dll:n sugur yic.'ld~ 
lmd the yield~Qf v(.\geulblC'~.thlH anti nut\ \\'mddhe double lilt" Ihctl"ctlrrent v,dues, 

"r\\!,Q different :dircclkm~ millhtbe taken (,'on(:t~rnin!! furth(~}'unutr~i~ ()f dl!,N~e' tc~ttlt.', >rhe nr~t¥ 
noted by Frcncb 0 9~1(H~ is tbat the elWtfOmnerttuJ context (If ugdcultund IJmductmn~huuld be 
uccountcrl for. 'Thus" for c)lJunple. if the m,ctea~e tn utlrk'ulturnl p.TducUtUlll(lte~in the cutrent 
res,u'llswere uchievedb'l1 reduction in uenvlromnenwJC~lpltar ... then thcincren~e' in *'(~\sthnated 
!'Iustainuble ptlpulntloll·.rWould. he mote npparent than real, b!cl1u'Sethi~ increm~e wtmldtx: ha\c·tl 
OIl an ·~uJl\usunm~ble"~nMz of mnt.lmll'e\nmt~es. {:cf. {"bisholul 1992,. 1."b.e contc.m.potary 
eXlst(~nct'"'()fdegtdded land is not, however .. sufficient to invn.hdutclhec.lu'rent p.npltinHun 
c~tfmoles,. ,Tbe ugl'iculwratproducUtlJ1C'"unmlfJo. ()ll whft:h GiHnrd et drS pnpuh:ltiOI1 (;,~timlItC\ 
were based wen!' .. t1\O dnt\vn frurn ngricnltllf"dlprodtKtltlUina d.eg.mdedogl'iC'ubuml 
cl1vimmnent. IJ1t"ottlpatiltg tbe l\VO sct\ of e"'tlmau;~,.thetefore. whnt t\ l\~tlujrltid t~c\llden\!c 
tllU.t thecutrent ugl'iculmr;:d prodlH,aion~tulj\tic~ ltre ha,,~doll u cultuml re~OlH'(,'e has~~ thut l~ 
nloredegr~tdcd tlU:Ul tbe ha:\f;.~ 10 which Giffofil f.*t .tI/', e'\tmlilles rcluted. 'rJ:u."re uppe.ur~ Hlhe no 
teliablc(luuntitaU\ic data u\ 10 tb{~'tlCptegiltC degtec of degt'udation of ngr,tcultllmJ lund in lht! 
intclvenhlt'! two di;~l~udes < < 

A M~conddlreCtinn dHltmt~ht lx~ enlh$lrb.l~d upon foUnwin:g, lhi'l revl'\ed ~maI): ~i!\ i \ t.nenquirc 
UllO lheecoJ1omit'ct.1t1.text. of dl(ult!lngthc AU~lmHan .pnp:ulution< T'odo ~n re,qujre~ un 
nppreciution of the irnpliC'lt economic model underlying (hffmd ell if/':\ an/;ll~·l.;i~ -1'11i" e~nnunli" 
nltxielimpUc\un infhnt~lyindt\stk '\upplycUI"VC fl)t Au\uaHn.n:lgricuhural otUfun ot the ~urn:nt 
production IC\fC'l (line Z in Fil!UfC I c(lrtte~pombnt; to nmput QUl. USUl!! Nix'~esltmatcd 10m 
htl clf totalavuJJahle m~ablell:U1d .. IhL~re i\ a pmential agflcultural ~\upplYl'm'\ie Z* (cm-respt,nding 
hi outpu,tQnl~ it11'l~ure 1). Thet\·i\ no nh\! tOllS rea\ou. h()wC'vcr. as \U\,"h~i uutpul \hnul.d 
turreutly be Q{L nor why uutput tlught Ulcrei1~e to the N1X"Ulaxtmum QO~. I~.~pl(umunll of the 
eW.rent ou.tpUt level f,ln. undhow QO* mi~ht cventuate~n.~qutte~ U hehavunm,d mndt~l of tht~ 
r.tggregute ~tl!ricultt1tul HUll'keL ·fhc foth}\'.iing t'>ehtl\'inurulmodel is in the JWUd,l~'-llCul 
eeouomk's ttaditiun; t!iVf'll A.ustralinn ngricuhuraI \upply S(n,sun1in~ "~lvt,~ragt~"\l,'(~alher 
<:011ditiou,,",,)nud \vurh.:t prh:e~ P\\'.llum Ausu'u.tm prodtu:e'lt C){l h:nn:espmtdiu!! to It}; ~u pnc:t" p\\ 
nnd gtven dOllleMic dcm:mdD. Qd fs.con~unl(~d dnmesHt.'.aUy and (QOmQdlIS<c~por1l·d. 

llowever. suppose ({ lurge inCl1:tl~ in Au~traliml populatnm t\:!duced th~1!.~pnna:vaHahlht~, of 
Auslmlian u!trictihuml producttun. \:Vhmmr~ht be the l~Xrlt·t·l:ed cun,equen(,'(.~'? 

J~irstJy~ as, th~dmne\)ti(,~ demand for ftmd m\e (dcmand\lnft~ fmnl D to IY in PiglH'l~ 1) then 
more A41~tra1iun il.gl'icuhUftll prrn:iuc!1ou\\'ouldhe eon~unlt'*d dnme~ticnlly. J)omcstil!." 
C'otlsUtllflthm.\\i(luld ri~e frrun Qtt to (Jef. unde~plltt"\\mdd fallfn:un HJO .. Qdl to .{ QO"Qd" 1 if 



thepopliltltionll1sc sufficicpdy faf:~ then. ull.dot.nesfic prodnCnml\YOu.Jd: be:consm,lled .' 
dom~sUcnUY!:(S()Ul¢.dolt1eSucdemnndo~uve\1(l*.wo~ldlutersectlhe'su~plv.('!tnveSChn~dy 
corresp.onding: to :vorldprlce,1>wtlt 'the :O\ltpul}:.!<n~.lll.thjs ~'l)!xlel~ the increase in dt1!11eSlic 
demnuddoos notll1dm.lt .noy Illttreosed domesbe .tlgncultul1tl (}utl)ut, 

:llnt\\'.b~n:wouldh~lPJl{m if AlISU1diu:'s JmJ)\dntIol1 conlinued tOtiseil~ndswoulddeJ)c'ld: ·t~p(m 
how tbeptic.es fOI'ugt:leulLUml prndu~ts.(}re rtmned. Jltll(! pric~sror tlgt~ic~tl~,ur(ll ptodtlctsare 
ftmned mlwurJd lnnrkets rnsflssumedahoveJ tbmlitlS Austrah~l·s ,,Popuhnmn rose~ thete wouJd 
be no·lnqcn t1 ve for AtlsU'ttliun farll1.ers In.cx.pnnd theit' :prn~hlctifHlbe,yond(!urtentlevel s ~ 
i~gdeultull1111t:odutti()Jl i~ still detcq!linedhywoddpdce p\V", ()!lCe~omeMjceQn~tlmption tose 
tlbov.edomesttc :produc.tlOn:'iAuSlralnJ;w()uJ(H)¢,~omenfl~tfo.od un pnrt(H~ltl~\)rchusJng;:f()oom il, 
pd.Ct~ p\V frtlm llere~PQrtet·s such as ·Northl\nlerlcl1andlhel~nmpea.tlCommulljJy (there JUu,y 
l:>e st)!lle~~i~npoLl: l'utlt}~" .<UFferel1ce bet w~cn~he .ex~on l}J'i,~~l)w tmd thencmnl plice ofi mpolts 
PJ11~butdus·l:et,nenlet1f lSlgnorcdbere 1m' slmplfcuY'.l\VHh ngrentlye~pnlldea pnpulutlou, 
und lflhe l~ur()pennS~Uld Amer1cUI)$Wel'ecru~em)ugh 10 keep on sub5idjsingthek~}gdculwrn) 
outputt it wouldma~e'.et:olloU1ic sens~forAustrnlln to buy food from thernm()recheaply thun it 
~Qt.dd ·be· prorluceddtllt1CsticnUy.) . Ahcrnndvety.for those pr()duCl~noteJ1tering international 
ttade~coxltJoued:i,ncre~tses in A\~Mrnlhttldoll1esticd(~lmmdt~risitlg frompc)puhlliau incl'e.lses 
would jncn~asepdcesnrld tbuspmfilability, hlduchlg farmers t() increU$e,~lgri~ultnl'uloutput 
(sotl1e,demandcutve D**. would intersect supply.~urv.¢ S ulx>vc· OUlPUt~1<) 1 using m(Jre 
ngricldtnrallnnd. ~rbus~ All~ttaHml agriculture mig.hl>eventunHyut)c ;in tlletl.rnllie llwd 
postU!llted by Nix. {is lwaHahle for ngriculturnl·pmduction. 

l1teeCOllotl1ics patadigm used here is. u long nm (me. In the short t'm~ 2rnight cnmJwise ,0 
constmint ouagdcultuml (JUtput ."Ie. if there were t~ml)Oral'Yjncre~l,er-;in price ubove p\\l'. the 
resulthltt pro.nts fUlly not induce farmerSlQ undertake jl1Vesttllents· lil land beyond lheun~n 
cou:esp<lndiug ld Z.OUly if the' illcre~~se in pdeew'as perceived lobe pemlunent\\.ould there be 
asufflcienlly,large increase in profiwbUIty H) JU5titytheinvestmumin expundlng ngdeultunu. 
cflpneit>' .. J~urthet\ it hus :also been assumed thatte~dm()logy is consUult" Rndthmcmly cllunges 
:indomestic .01' wortddemand inducc(.lutput <:hanges. As .flcrudeupproxitnation. imptovemem\ 
:inteellnologymnybe represemed us a :rightwm~d shift in the supplycu.rve. \Vilh slJch u shjn~ 
the. imersectinnof S()t11e 'Such ne\v supply curve S* and w()J'ld price P\vwould be to tbe dgJlLtlf 
the origitlttl optimal output level QO. Thus. evert ifotl.tptnpnces rumnincdconst~ult, production 
le;vels may chungeas technology imp.mves. effectIvely rc(lucing InpUl.coslS .. ie there is un 
improvement in the farmers' ~~re~ln terms of trude. 

ilut\'iFbut wmild lmppen ~l~ agricultuml.exports declined? The prcct~d.ing anulys.i'; {lM~umed dun 
thete llfenof¢edbilckeffecL~ between the agricultul1l1 ~ectot und the rest ()fthee~tnH)nly. 
Oiff'ordvt al (t()75. p.2.211 aSMtmed thut HLhe presclU telative propm1itm of food expor!: would 
havclo be maintained 11llo the indeflnjte future.· l tn:mjc~dlY~~lgrkulturalexport5 as a proportIon 
ofu:mdexp()rts iUlVe fallen dnunulicnUy over the period 191()~90 (from about 85 percent in 
1950;.51, ttl about 65 per cent in themicje·l t)60slj toulxmt 20 pet cent in lheetlrly 19S0s: 
AuMmUou 13urenu nfAgricultUJ'ul.md Resource EcollOlnic8 1992.)p.8) '-vhile flle propmtion.of 
agricuhural pr()dUcliontbal \vns exported fluctuutedt>etween 50·60 per (;ent in the 1950~ unci 
19t)Os't und {\\rith occasional ubeJrati(}Jt~) between 60· 7 5 per cem in the 197(b~tmrlj' 199(.l1'>~ 
However. there h no pllrU(~ultU' renSotl dnn theexponed propnrfi(lIl of 4lgriculturru output should 
hllve any pmlicu.luf numedc~d value: ~ince Australia hus acompat'Htive ndvuum:ge in agricultural 
produ(,~tion then·· unlessfrubsidisaticln of formers .in the Hump.ean C'onullunity~ Nmih Ameri("'a 
and Japan becomes ullooanJhly oner()tfs .. we \vuuld expect n high .proportion of Austra.lian 
ugricultuml product.t<H\. to he exported. However, weu:lso kUf)'" [here m-C' mm:roeconOlnic 
effects of changes ine.xport .mix ~ eg the rupid incrense in lllhu!t'ulex.ports in the! (nOs 
(AustmHuuBlU't?UU of SW.dstic~ 19931,. curt CluHlge- the profitahility .of ugd~u'tU1: .. d \!)t,lptH'{!-s via 
rel{ltive· .appreciation (~f the exchange t'ut(;1 (ie an (;~xchange rntehjgh(~r lh~Ul it would ntherWl~c 
h~lve beeJl). 

Thus/. if becuusc of a J,lt(l'INinl! dom.cstic populntion Austru1iUJl ugru.:ultU1'juexpoft~ feU nod if 
there were tltl simultaneous. COtUlter"itctillg forces. total AustruHnn.cxpul'ts.wouJd full.lemlingto 
{t (k~pre~iutimt oftbe(~xclmllge tf:lte" {Cmdely. t{ t(}{uJexpofts fell. tOlul impOlih \voufd Imve to 
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fal~ thee(I\'IUibm.tinlt:mcchunismi~ thecxclumgc rtHedt:preci.~lttOIl,ll1Ul. us~heexchnJlgc tate 
fell" th~ J\us(t~d i~tJl do Uur vnluc().f tlgdculmrnl(Jtnd()thQrlcxp()ris,wouJdris~~ lnc.r.easlng; the 
eSp()~1; dcnuuldfor Aust.ridltUl!~!:td.cnHmJll()lHput .. wodd pl'tces 'WOll!dlnok to Austl'aJlntl 
f~mllcrsllktt Pw* rathertlml1 tbeoriginuJ.P\vU~i.gure 21. 'I111s1ncrenscddellumdwotlld induce 
At.lstt:tlUmlf~\rJne1's ttl incrcQseou(p\lt~potcntJnHy ns f!!,tn!), Nixts p()um.tiulat:Able fnrfl'l,Uren '(there 
is some wodd ptic~J)w*~. which jntersi~~ls the ()UppJy~uryeSnt the; srul1trpolnt; usun,:r-lix,. 
nl~lXiumm~)utliuthltei's~'ctS Zf!(. tu:outpnt level QO*'). rnlis fHl,tlysis rllso igllOr(~S,. fot si.mplichy~ 
theexc1uulge; rut,e.effects, on lbe' UllriCH ltuml supply .curve.lu'i..;ing frorn.t.hc ltlcl'eased cnst 'of 
imponed {~gl'icnlttH.1l1 inputs.) 

fA e()tuptcteumdysisaf tbeef;(ltlOlllic effc~·tsor n risingpopulutiooml theugdcuf tUI'~l ~ct()r and 
dorm~stlc f(md suppl}1ther~f()l'e/ needsabclmvl()urrd llllldt·l of .n!!ricultutuldenlUn~ find t'iupply 
:resp()llSe,tUlda ruodel of the inlcl';:lCtiott between ugdcultlu1l1 s~~ctor expott& unci. tile 
nmcroecmlomy. 

COJtet II sinns 

Clifford i;tNJl~f(HJ15J esthnates:of Austndiu's 8tlSlaimll:de populminn arccmltingemupon the 
nssmnptioJlsof themodellhey'uscdJlndure:n.:ml}J 1,1ctued in the:historicrucirctirnSlances or 
theirempiri~t~l dmu. Their ~t~llsUthmble <$ ptlpulutionestimalcs arc not: apprnntinte to ,Austrnlia in 
(he 1900s, '111C rcvjs(~dpopuJntiotlestimatcs presented in this pnJ)cj·tUt~ sf.milady loeoted within 
thensStlmptimls £UldemplrienlcircurnsuHlcC'!ilu\\ihich they were eSlhl1Hled, Neither selof 
estimmesrnay be used 10 inrcrnnyc()m:hl~iO.tl olhvf thnn:Uult '" at R Im1'tkulur poInt in lime .. 
AlJstrulht·s giveuagricultufWJlprodltctin:u could IX! used to SUppt'lrt uceftainnumber "r people itt 
u; ~'pecHled diemry hlUdi,J~. \,thetilerot nell dnue.Mtmated. POPUltlflOn i~ dc~i.mbleis nnent.ircly 
Sepll.ntt.e i~J\ue. 111eili~lmatic dIfferences bet'\\;een the pnpulutic:mestimaics of dl': earlier and 
clltretlt MudJes is g,mlti evidence tbm .the speciJled pmceduJ.:e,\ arc simplyim;~.tpahlc of being 
used in n forccnsdng seJl'~e t.o infer uJl}fthing meuniu,gful for populuJhm pnl1t;:~ 



Figure 1: 

price 

o Qct Qcl' QO QO* 

agricultural output 

9 



price 
'Z.,,'~," ..I 

J?w*'· 

Pw' 

o Qcl QO QO* 

agricultural output 

10 



AusU't\liun Uutenuor AgriC:ltltuttd{Wdl{cSDU1'CC 13col101nlcs 0 992). Commndit? Stmislic'al 
Bullotin, AUSll'ulinn (lovcnlnlclH Publishing. S(Srvlce~Cmlberrn. 

Australian Bureau of Agdculttlttll tUltlResource Hconomlcsn993l~ CoulI1wdfly Statisticat 
8ulfNifl, Austtuliull (,ltweJ'onlCllt ;Publishing Servicc,CrUlbcrra. 

Australian Burenu ·f)f Stutistics ( (993). Appan1.1l( CmtSuUl/lllau of,Pamisn{[t\' (uutNmri(!lJ/SA 
t1ustralid J990 .. 91 'f 43n6,O~ Australian Govermmmt l)tlbllshin~t SCI1'icc, Canberra, 

Allilltuge.C. (199Jl~< H'I'he numhetcrunch~" Sectiml s: SpCCU'\Hll~ 5:Vlln'~y /vlol'ltillgH(')'uld 18 
September, I A "gA, 

J1usinessCoulldl ni' Atlslnliiu, (, 1990).l1chlt1t'lng Sllstl1flUJblrtDt'v(llopnwnt ~ A discuss/an 
papPI'. neAt tv1clhourne. 

Chu'ke" Itlt, (1990al, tllll11nipfution. popuJatiun and the eU\<lfQnmcm:Australim.l studies~'~ 1" 
,27 inCJnrke (Jll a/09t)(}) 

CltU'kelHJt •. (1990b). H()pt:imnl populaLinn~ htlmi.g.l'utiull und rcsourcch+'", 30~50 in Clarke t'l ul 
(1990) 

Chttke.H.R.t Chi":iholm~ A,H .• ,Edw,urdf>. (l.W. and K\~llnedYf J.O.St199.0).lnunigl'cutrUl 1 

Populdtiou C;nJwlh aud 11tt! ltuvil'onmrml. Burenu oflmlnig.r.atton}{eseurch. Melbourne. 

Chisholm~ A.H~ (1992)1 AustrnHun agriculture; It sU\lni.rwbHity story. Thl' AUJJraliun JaUrtuJh~1 
A.~rifullllrt1' Enut.omics ~ Vol 36( 1 ), April. 1 ~49 

Prench. J.R. (1991)~ 'Population un£! Sustainahle I)cvel(JP.menf~ S{ll/tell 22{4'~' ~2 .. 1:23. 

Gifford. R.l\t~ Kulma. J.I).~ Aston. A,R. nndIVliHinglon.R.J, (1975). 'Blophysicnl 
t'()U.sttaims in AwurruiuH food i11'o(luction: jmf1H(.~utions for populntinn POlic:y'1 .'·('tlIrh 6((H. 
21:a~22.3. 

Godden~D. <' 1976J. A j'roliminnfY Annlyst~ of tht~ NC\\t South \~laJcs, Prot.eil1FI;!t>d~ llluustr,)'* 
!\'1i&cenn.neou~ BuUetin No 23. Divbi(Hl of Mnrkt~titlg u.nd ficnnolmcs. Nl~W Suuth \Vules 
Depm'ttnent of Agl'iculture. Sydney. 

Godden, l).P.and Bnucrhnm. E.S. {1977 J. The economic impncl of free lysjneon Jhe pJ'mt~in 
feed~ industry in N.S.\V .• Re\'{(~w (.?/1rfarkeling and AJ.:ricU/lJIl'al E:c(IIwmics. Vol 45. No 
1 nnd 2, MHn:h and June. 

Swan~ J (199lJ *Pupuluthm.Envinmment and C.)uaHty of urI:" SeaI'll? Vnl 22(4), JlUlt~,ll.'" 
114 . 

.s)'dm~,v t\;1orniIiR Herald ( 1(93), HAw~tcould ft~ed 100m people. say t~Xpcrtl.l·'~ :10 Scptcmbct .. 
g, 

van Niekerk. M. (l9'H). "Nation f:all feed 190n1'\ \i'est AU\fralhm ~i() Scptclnber. H, 


