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~Ull1~.·.I;e~'i?~al.JiUltlJiea*i()~S .. '?f 
r(!dUe~?llSingree~~~us~.gasemi~si~ns 
flt()lllA)ustl;aliaJlllrOadaCl·e'agJ:icnltllre 

i\U,r:WlllIJll# Sarah· Plliiif1'~ :and A/ark lllm'tlc'll 
Atll'.trun~\ll H.uteuuuf Agdcultur.o:l nnd n.:C&t'mrcc Eco\lt'unics 

GPo' no~ ·1563. Cnn.berrnZ{)Ol 

3RthAmuml Cmllc-rcnt'eof the 
AU\lrnli~Jn Ag.'icufturull:i,ctmomic:l.\ Sucj~ty 

'V{(.~Uinghm.l\ew ZCillutul* tUFchruury 1994 

111f/flfl'c/otl'l1<luc limIt bl,~n>t1:nhouH;' ~al(·mt\:t.imnaI11't·gio1tctl twmmot.lit)' 

SUl'plit's IUltl J»n~Jtt." in A1Hll'alimt broudncl~t' m:riJ:'ulwre itf/Slil/Ullf/d util1g a 
IltHtircmnlitui pro;f~I~ammi(t~ nwch01J diidgR1'l:~.ndt(;:'(.Jt 1lJ tl ;\itUt' h'1 t'l hVpllHOJl.ll. 

n'ht~tf1~",,\h(7Cl} tlnd h(t,fh t'll.inblll ';;+Oltt'}\.. Tile l1utrgiuul ,f'ost of n':tltICrlml\ In 

,f.:rl!tNlhaHNC' 1:a~fminitm~\ from J1u\t'raluml»nJofhufl' flgl'lndlln~' \rtf\" 

t~,\"tiJ1UIU>_d by 1'1I'¥'gJ'(};'\;;\i\~td): rl:tiUt'ing tlw I'tJtttlJ!n'rnluJuw~ tm:v(;~mi'lf/dou\; /l'om 

fltt' tmcu1ntr(Jbtf!:t:llt.~rd. rhh /.\ .a.rhitpl,~ed, u'tlhill fhe Illude!. (lfleriltrJ. the 

qm1tuitif.~;\ o/colmlwt.iilic%wppitcd in rt'llitm\ wi/lwut rJumgtn ',' ;('r/l1u1h1t.:ic.'" 

1'1u: 1111.u:r.:inu! {'oMs t{1 tIi'lludu*! ,gn"'llilo.u%.c .gl~,\' l'mlHiOlH,/rnm llgrit-'U/(urr: (ttl 

tlMllinw {be I,,(~V' O!thtl erOlmm,'lt/'(' db/'fU.\'it'~L E\f:imme\ ofchalfJ~~,\ I.n .Imm 

nnh iU(tHlW\ <OlHt'd by .(ml·lni"t;,\ion~ tut\ullh 'ieut IO/lyim t' J.!n'c'n!wuw :w \' 
emi.uiliNJ bt 2tJ prJ' C'('llt tire {llt'.\t'JUf'il 

An ('Hunatc l,r rt::t.iwtiH1U tlfhietllbk hv nU·lJlJ·\ nOn'lmif 01 upJiOlH, iudUllin~ 

rhUfl$t('; 10 ;r.::l'tltiltJ{ IJItUt.tl,gr:tUrUftmd (ullirlub m ptadit't''i, .'\Hr:!!f .. 'fI/\ thai .\Nme 

reliuctiolt nmldhc (·wlliet'!'ll at a rl'iatil't/l, lmt{'ow m 11tH \ra'\~ 
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Int:}:"odtlctlo 1) 

The' grcctlhotlse !!n~t~l i\ thCtHlJUnll w{U'lHlng oftheBurth nud itsnlmusphcm whichoccut's 

I:hrnugll the pmtialcntrapm.cntol' rudiuthnt rcJlected from the Hnrt.h'f:\; \urfm:e hy 
grccnh{)u~e gn~e5 ill: IhC' U1.lllosphl~rc. 1the eXlcnsinn()f this effect ht.'ytmd that (lhscl'vcd 

ntlttn'aH:f usa re~\lH (If mltl)ropn~cnk~ greenhouse gn~elnj:ssitln~ i~ referred ton~thc 
"cnhilrH:.~1d~ greenhouse effect 

It is \\ddcly hold that Mgnifk~.m1tt~lmng.c~ tn cHtnulk vurinhll~\) may OCt~ur \vithin thent~Xl 

fc\v decudc~R' tl result of 111CrC\lsed nnthnlpngcniccmis~inn' of t!fccnhnu\C!Hl\C\, 

f:h)wc\;'Cf"tbt' liming 4md oatu}'!;:' nf t'htnntic challgc~ i", unknown at prc~ent 

Concern over 'nell ~lHmge!'" Im"prnV(lked ~nvcmment m.tHHl hoth dmm~"tttJ.:HU} and 
Ultcrmuionall>. In AU"Ilralia. :a11 interim planning target hi1~ h"cn adupted ,vhich rcqtute~ 

th~" ~ttlhHi!"iltion of greenhouse gu.\ l~mi~.~iotlsut 1988 Jcyc Is hy the yeur 2oOCtplu!-> u fur{ht~T 

10 per s,.~('tlt redUClitlU hy 20()S. l.'loweve·l't rnceting the l-ttrgct h cnnlmgcnt on there heing 

no net ad\cf\c eCtmonllC tmpnct!ol tliuinnaUy or. in the ilhsencc of ~ilnHar aclton hy (,"fIllef 

ltlujor ;grecnhnu~c gu, producing t'f)luHriel.;.on AltMnllla'~ u',\de t'(HllPcHllvC'ne~'t. 
Interl1atinlluUy .. IN) ~nuntde~hn\'c \igncd the linllt~.tl Nntmn~ FnnlleWork ('Ol1VelltUln on 
Ch.tlltHeChau~c\\hkh i~ (lime-dat achieving the r..tahH {\(\I,lon of gret'nhouM: t!a,emi,,;~mn~ 

at U lc\d thut would prevent dttnp:erou~ ~m{hl'np(}ttcnk .interference with Uw dhnatC' 

I.,y~tem. 

The rc\uU,· ora regiunal tumly"h. urIhe econmntc effects ofpoJicy actinn4, and of dHTcrcnt 

rnatHlgJ!ment tccbmqucs to redUCt:" greenhouse l;nl\ emi:\hiou,f'rom AU!-t.lt'tllhm brnadm:rc 
agfll,.:u.ltl.Jfc .arc prc~cnletl in thl~papcr. The rc!"cardl l:'laimcd ut *l,,\i~l.mg. the dC\t~lnpm<.~nt 
or grcenhou",-c glil~ re\pnn,c~1rategie~ fot" the AU\tfllliutl agrh:uhufill '-lector \\'Hhin 

indivil1l1tlJ 'tate~ .. Th(,~ amdy~i, invnlvc~ the U\.c of Uldi\;idmll farm tfill,l. fhml ABARr:·" 

Au'\tralhm u!!ricnltuntl and gnuing ll1du~tric" 'ut'\'cy in H tnmhl."matu:nJ pru!!nHllIlung 
tlH)del1rumev.,ork 

'T"h(' mml1cmalic:al :prngmmrnmg Inmlcll'xlend" the ABARE all~tlY"l\ prcvimhly <:itn'icd 

out ill an .lgp.rcpnlc lc\t'ltAmmtlajaynsckcrmn,. HalL tvtm..Aulay. Harry .. tIld CnlhmnrC' 

199.:n In a dfhult~d reg.tunal i.UlalY~l\ fnr the mi1ior"'t~gmt:m of AU'!.lnlHan ~lgr.lcultun .. " 

tnl.'huh:d In till' hrntulnt'rt· 11ldtl~lrlt:~~ thal l~, .,lH.$~%p_ \,·aUh .. ~UUJfll\ld ~ rOI'" The 
di~~ll!grcginCtllnmJd ilnnw~ :alluIY">l-, at u n:glHllal k~vcl \U thl1t \:'""ti11lillt:1.j an .. lUtH.:h InrH'l~ 
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"Ip~(,·tfic fcw thehmud~\.c.rc ng.rklllt\n~ .. l SCCltlr~ fhr l~,{l.ch stnl~ Ultu it:ispns~ibk! loidcntily 
~I,atc~ nud ft1ginn!\ WlltJ.:-h gniuot' JO$~ for t~nch possible poHcyopUotlcxumlned. 

;Uesct11)iion ui~tllC t{~gi()u~llgtcCJ)h()usC ,)n()d(~1 
Tbcrcifimm! nmd.l.~l is bused un fin'm level diHltCt)l1ct:'t~d in A13A..Rn"s Anslmlinn 
~lgf:kuitund and ~ru'illg, imJu"'trj(~~ survl.~y{AI3j\Rn It)(J,1J tI~ing"u,')ptyt'C"'Pnil\C dtua 
de.rn.'cd in {{okit .. Ue~lrc. ~nlPll tUldTulpule:( 1993). "rhesecsUmat~s nrc u'icd to dCrl\"c e<ll-!t 

fun.:tj(m~ thrCtl!;.'h prnduc:t til e~lcb tel!.ioll. The, ulodcl nlaxlmi~ .. t~pront dern,'cd u~ the 
dinerence h~~t\veen rC\I:enUl'" :t:mdestnn(nt~d cO~f~uh.tCCl to t~(1f:l\Utrint~ on IHnd area Hml 

\'nri~lbJ(~S of the mm.lef arc: 
Z fhrm profit 
(h ~;;dc~ of conmlU.ditu.\~ III regjnn\ 

cl'nis'-.tuu of gr{~~nfmu~l"gtl'C~. h}, n"g.hm 
ant, {lreCnhtlUSC clnj,~i(lh~. hy region 

'1'~n~~lnn~(Qrs. of dle model are; 

U:, nmnheJ' uf frlnn~ mc-uell r~glnn 
t:l. 1ixeden~t .of u\crage hlr.m in each region 

{.;.omm(:)dit) 

t reglOn 

~ greenhou~e gar;,., 

I'll( nlufhl'hc~di\'c l'n~t coeHkient. hycununmhtv ~md n:~Hnn 
~l~ l·xponcntlaft;'n"ll·ncffklt~nt.hytTllnmndll} and r(;'gtnn 

\., ~:ldd.lh\it· t,.:u ... t .. t.dJlhtmcnt. hy cummm.hty and rC~Hon 

I, ~~\c*'iJ~t· tmld. an:a pCI' [arm 

( ! m'en,~cpl of lund u ... t.t t.,lqualton 

hu 'I...'t'H:ftit'tC'nt t')t' land u~c. hy t:ommodity wld n."gmn 

Eff' ~rcenhnu ... c ga'lc t."mi ... "'Hm\. by t(llnmodu~ tUnJ n.'ginn 

f(/~. ~fnhal \\;arHUn~pnlC'nHnJ of gll.-enhuu,c ga'-le ... ( ('II t. S:J). \.·fl' » 
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The: '·e\')·~l(\ntllm\d {lJen fuucti(ms irll(ukic<?t ttl. ( It)t)l\) me eSlhmncthll nil indivlduttl fnrtn 
level. The'\p ure combined hUn t'C'gimml nstimrnes hy S;lvcl11gJng thec()enkjcnt~ tn nhHdn 
(.·(~cnl(t,ir;nts f():r an nvcrilgcregional farm '~lnd weighting ·the dQJ'jvc'd~nM~h}! the <!:lulnber 
uf nU'lllS in the reghm. 'fIle Ctht functioll' m'c of the fuHnwU1gfhl·m~ 

The nhjeetiv('hf(l mnximisc net n.rvenuc~nb.tet"t tu the land 'cntl,UaintMl thnt fhl~ cn~t 
I\m~~t.i011S" which \Uh~Ulnc uU the tCM1m'Ccandt~onsb11im datafotlhc indi\,jdlml \t1I'\7e~/ 

ftlnn,~ drne the Ie\ :el' of stde ... uf ell~:h cmnmodUy hy rogwn\. Some errol' \\,:iUbc cau\ed 

bj tht.~ ttp:grt\gatiunnf the .htdivtdunl fhl'Ul Ct1cS,t dut~t ttl n n:gtonall~vcL 'rhj~ l~ \.:ofl'ct:{cd 
1't11' hy ~lddillg 11 Cn\lt:'on:lpOtll~Il1 derht~d from the ""hadtJ\\pl'jc~ l1cnmil 01 (~ilChclJmmodit}· 

" .. )ld in t,~ach reglon frmn ~l mudd run \\ht~J'c ~alc\lrer(."4 Coo\ll'umed tu lh<.'" ~t(,,7Wnllc\ict The 
mndjfled ((1,t ftmcliotl 1\; 

Totul hmtl u"e in C'm:h regiun }~ cOI1\lntinco tu hl..~ le~", than or t'tltml tn total ilrl"t~ ,a\iUhtl~k~ 

lU t~a~h l-egion: 

Elm"',"luth of citlhon dioxide. m~th~mt" andmtrnuk. iJ\ fdt.~ arc defined t{'lf t"adl \.'o,rntuudrf} 

~nfd. i'imvc'\'er.\\onf. mUHnnand hunh are joml pmdut't~ \\hu.,.c gn~~nlHn.I\"'!:'HI.'I.mli'1.,10n\ 

l,;unnnt hc\r~dnt~d nn ar.:ommodity hasil.\, Till' prnpl)rtiull"" nf th" nm.~c ..:nmn1tJdHlt''''' all' 

lh(*fCl0l'CO fixed iUldcnu~~HU1~ m~e nU -.:r<;>dltcd to wool 

ilUd 

4 
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'~'IlUcJrec{1i oftbc diflen:nt gnscs tmglohnlwflfJnhlg .Wf!l'ehItltldat'(li~ed u~luglhe JOO y(fur 
glohkll wnrming potentiul:\pruvidcd hythe lfHetgnvennnc,.nul.Pum~l nnCHuluteCI.mllgc 

{ It)f,)J}. In :addHitHtt<l.utrc·ct(Jfil!c.tsnf gtce.nhrmse ktn~c~ on ~1()bulwaNl:lit'tp; pottmtial:fbere 
ttre indh'C(.·tcn:eCf~·"*:tused by iiltcttt(:finn wJtb {)tber gn*je~i\im:fudlng wntt~r vnpnW\ill th~ 
utrml~{1bcr'~" The .lnlt,~l'gnvcr.UJlletlftdPtU1C'lml(~liU1Ilt~Clwnge (19(}211ulk nnt),ct rcuctmd 
u .c·unefu~t()u tr+gurdingthc ~rlC' of thC' iudlre·ct global \vurmmg 'l'«)t~t.lthd tifmethunc; 

N,(ltw.id.l~tnndh1g this" lentuttveC\rfUultC!:\. inchtding fhr.~ indtrectcncd~ nfnlcthHH.;.,:hnvc 
heell ttln.tie hcrc.fifowc,\tct'.thc muin fhcusnrtb(t[Uli.\ly~ls iStHtdJreC'.( c(fCt~lt.;. 'rbi~~OIllmsls 

withth~tU1nlysis undcrmkcnhy Aunt1d(\jaY~l~ekcnun e1 ul, (}tJ921,\vhere (!~u.nHltch ul ,20 

yl~at gTobitf \vtu'ming p(llentml~\vete u\ed ,alld the ludircclcllccls\\/etlJ!>lllt:lmled. re\ultilll! 

ill much hlrgt'''' ('oefnci~~nl~ fOJ' mcthune (. moHtane m Amtnd,\luYU\rkennn \~l aI, 1 t}9;! 1lU"" 
il glohal w:U:tuillgpotenthllnf6J uguiU"il f t Ib.: direct (,>t:·ff('>·t:I\ amJ fur dlrt~(.·l zmll indift'tt 

crn~·\.;'t\ m till"! papct~. 

The l-Ivl or I..'(lmmodlw.~~ ti} cml1rri~c, wool~ hllnh~ nluitn.o, hc"r. WhCifl. ntlu.-r t:n1p, null 
!';)thet'cllterpl'isck. The ht~' is an uggregut.inn ofr~\enuc' nem, such a~ \hat'l~llmning inl:.:nmc 
thin uccnUllt fur the pm't ofhroildacre tann revenue", not ilt'(;omHt'd ror hythc uulhddmd 
CtJnulU,diHC'~t:(l\ared in lhil,j;umly,il" 

The rcglollt" of thcmndcl (tt Hre defined h: th~ di,aggreg~11ion ul ABARE fanu ~uncy 

;tone.;, hll;,l~ltC. 'rhct'tzure three l.(¥nc\.thc pa4.!tnrullunt.' \\tth C'\.h.m\Vq: ~l'l;ll'np in lhe and 

inlutld tlre~b of AU")(l'(lha. thc' wlu!ut""shcep IUnC\\ h\lfC Ull'l.CU t:rnpping tUlt] ~U'.IJlin!! an ... 

r()~\ihlc und the l:\ighm.inhdllOtlC ulon!! lhecoa~l thilt l~ mainly ~l ~fHt1t1g m'('u' tml weI 

for hromhH:re (·tupping u\Bi\RE 1991\1. 'fhc"-;c three Innes. t:omhin~d \vlth th(~ ~l\ ~t~(te~ 

tUld the NotthcHl 'lct1'llof). gIve t\ tuta!of J () {'eglOn., h,lt'd b\."'lfl\\< wuh ~ck\·h.~.J datu in 

tahle t. 

'l'hcre l~ fmtcntiul fur f'lH'thcr tH"Iuggrcgauon nt the reghm.ul mndel hun "'HHdl~r l~C'J1tnH' or 
h} fitrm type\ to reduce rhe vlJ.rintlnllwitlun regit)n~. Thi"" h.'vel (11 tl~glt~guunll\\i at, ,,(~l('I.·t!."d 

tn pt'Uvid(;.' cMimalc", nl htnh u \lat'~ unu prodtH.~t.jnll/ntleha~l\ a ... \\,cU a~ 101 11K' mdt\ hllwl 

rcgiun~, 

Gn1t:~mhou~\! gull" enli~,hm~ from u.gn,'uJturnl Qctlvitie, nrcmnucUed UI., ~mll\~H'Hl' PCI unit 

nlculmnudity \oJd, In uddilinnf tdh)WtUl~C hmmit~ for the clnt'\:~i~)n" lrmn ilr": .. l'" uf 

Impro\i¢d i.U1d mUl\'C rm~tur(,;'~,. Tht~ enli\smn dutn per unit of sale~ urc dcri\ cdh'OlU 

~"'tinHm,"1\j 01 clnh~f.nn ... Pt~l'hCild of livc,H)C'kmul per h!:ctare of CJ'llp ... 'rhe"c arc 

,\ummtlU"l:!'d m trthk ;!. Only iJlllhropogcnl1,. t·lnl~~ionl\. i.m .. ~ rcpn.'sentctl in thi'lilhlc .. hw 
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!~tt~a Wo{,l i~c(~r \\ll(~;u Uther' 

ha kt~ nu ntl, nu 
N~w South \Y:lfcs 
l)~l!iil_lml ~~' 4tlt} ~44:!~ 'l,2 tUl:! lX~ HH 14 

Wln1 .. 1f, !>.h~~·p 1 54~ 9"4; tlJ 4U1 .!.:I6 1'~4 {,U~ 

Uilth ramfaH (l9~)' {1 141 UM ;50 !,ti\ t} X 

'Vkn)rio 
Wh\;~'lt;;,h\!~p 199 5510 It.i 221 !l;:! :f~7 t4'!t~ 

High mislhdl lt5 5014 ()t} ;!P 9'1 L! 
;Que(~nSkind 

P"t~blrul i!\'jr tJl'i! 21 ~~t) ,H" 7ft' ,~t'~ U 

Whllat .. hl,"("r \(\~5 ,"~m rn 11" "l'1 ~tt Ill) 

IHt!h l:.¥,ml,dl ;t ~,)tl~ :l IM& () 0 H 15 

SOUUl Anstt'1lJin 

P,.",tnr;d ~Z 27tl "),( 149 l':U 411:; p~~ L:ff !~l ... 
Wh~~l''!\htt'p t ~54 '1 l·,}h ., :~!-r!~ !7,' .\;Ift ~l~ 

High r.unlilU l-;'J,l 1 t t}2H 104 ~~f~ 4lH ,~~ f'ilj 

W(,l:st¢rn Au,tndh_, 

Pil't(lf.d .!~.~ J20 ;.~ 11ft:; t ll~ 1": h 0 H 

\\' hl·,U ). '~~4, 19 lOU ~(, ,,~:;~ fh4 fl'''I ~ .:~9 

H~!~h rai,nl:.dl t}~~ tn~1~ ~~ ,lfltl !'*h .. ~ 
Tmalturtin 

rh~h r;unI,lU ~!;l1 'Wb!tl HIH HI qn : l<¢ 

NnNht'rn 'rerritnr~ 

P.",tuf.:d "llt) hi7 In ! HS~ n H u 

the pUJ'P()<>"t.~'" of thl' analyJ.",I ..... ·C"'U:i"'~inn~ from "!nun.~t .. " .,u,,·h a-,. hn:' and t\!unih,·l,. ;m.~ 

ilSc\Umt,~d tu hi: part HI tilt' naHttul hm,,'l~g:round ennl.,';'fOfh cnu~ a.,.,umptmtl ,h., ~at1 .. t~u.:l{1r\ 

if tht,> iHlaly\h, In\nh·tf~ lnargumt ... hIU, fwm ntw form of .:t!!ricuhnral land U~~: tu tmnlh('f', 

Ih .\\ t,!\'cr. d 1 iU"g(> Un,~i.l~ of a~rIt.,.uJtum! hmd we rc H 1 ht!' ahandnnt'ti the c n~~t" {m ~~ n:C'uh< m,\..~ 

gits l'ml~"lon'· mu~ lHlt he udequately rcprc~entc.d h~ the t.:OcJn~·fcm:4,; useu ttl du,- ilnid!""I~ 

Sml'lt:' i.m:l'C1.ISC in wUd nnd fend iutimal*'! \;,ould 1)(' cXpCt.h;~l un ilhandnn~d itt'ea't."nm 

lhnugb tb~ total p('fpulatJuu of ull unlmul, wuuld hl~ lnwt:r th~m al pr,,',,\.'nt if .nllftctal 

walcrinp puint. .... 'vtm:: uhn fCllloved. Thl~crm~ ... jnll' rrnmlhc,,\~ anrmal ... and an~ ntht"'! 

ul(.;.r~m~edcmis'\iol1~ llom tihand{Jtl~d llnnt~ \vHuM n.1(hll'C th!! hen(..1\nt~ prt!dk'h:d h~ th~ 

mnd\'~lfr(lm rC'ductJotl~ inu,grit.'ulturc, Hen~;e. \\;hete large n:tiHctinih Ul agrh:uhut'ni tU'CU 
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Voil !\,I~Hum¢ 

ShC'CI' k~ 11Hmd n 033 120 
\Vhl.'iU kit i h._ 918 U:!;s 0 

t~lltd~ };;~ Ib!~4HJ n 2ftl 4~J:~1 

Othf!( t·tnp~ kpllm tng U.15 n 
tmpll)H~d pnstnn,\\ kg/h~t ·\J9l n~·' u 
Nah\ep~J",Hne J.;J~fha n n n 
rli.~t.!'Indg!JlHl!1 t.~l/~h~f n 0 0 

ureprcdJt.:tcdby tln~ ulOdc! (hl~re m~~)' he a tendency to ul1d~rc~timme tllC cn,t of m:lllcving 
net redu,,'tiullS Hl gl'CCnhmlS!f gQS t'ntis~jnn\. 

Uns..c X(UIOV tIle ulodcl 
(ircenholJ~c gw".enu~~iml~ nrc-not HtnHcd in the hn~e run PI' the model Mlht"h should 

reproduce lheuctt.li\l ~itmHitlu inhroadacre i\I.l\.t.ruHull ugrkullure ut current pri~'c~ of 
~tpnctlllUri1J cnmmnditi("s, 'this l'!it in f~ICl the cusc'!'\vHh dlt~ rc~uf.t\ {lor the hnlic '11m of the 

modelheingidrmti(!(11 tbralii::egl()l).f.l nud 'cmnnmdnlc\l t.o Hw datn 'f'iJ'c\cnled in tahle I. 

Sinllllntion of l'egiol1ulilnp.acts 

Redu,tltHlS in g:r~cfllmll'l~ ;gas enll'Slntl~ frum Au\traliun hromi;u.:'n,." UiHlcuhufC m':{~ 

"'iimulated tmdt~r l\vodifferent polit:y ,cenmio\, "f'he first ,\,'ctHlrio. in\'nl\'(~\ the nnpn~itltm 
of ,\tax unaH !! .. ccnh()u,,~gu~ Cmi'\.HHl" frOln hroadiH.:t'C' agrn:ulture In ttchlc\:l~a ~pl,!drt('d 

:emi\~jnn~ level. HJ11b'lr:-.km .lcvel~ derived from tilt' mndel ure t:oH\U'mncu flt nll lmJu~H)' 

le\'c'l to <,tstinMte tlt'~ 1£:'''1.',,1 of tux needed fl) ul:luCliC H givell rCdUL'U(m H1 grccnhotl'-l" ~ilt-o 

erni\~iml\. Thi\ aUu\v ... dctermimttlOtl of the mtlrgiu",l'J t:oS't ot(mlJ~\Hln~ fetitH:Hul1 ,(tOti the 

u~"'nt:tatcd dlungc"t in pl'mltb:tltlU. 

Ohenthnt the mmlt" I 1~ partml .. til,· hnpat:l ur tux revenue df\U'lhUltt)U thruul!hnut lhe 
econmny Ct.U1Jlut hi.' ~mlUh)/l;\t.t n\ IS. pu"~H)lc WHIt tllC' ORANJ mmk~l '£'11<." (!mpha~h uf 

thi' mnciC'! il" unit", l~rltCl.oentatmn uf rcgmrml andmtlu\tr~r ",perm,.., 1~~plmt.;,l'~"Hm\;evJ!f~ 

ub\ Hk~~J!fthut Ht leu,,} !;,UUIC prnpurUnu of Hlt,~ rt!'\e·nlJ'~ would hl~ returned tn tht' n~l h,;ul1uml 

~t·t:*nf. Pw .. ~ihle- further dt~\('lnrl.ne'llt of thi, mUdt"'Jl'mtld unnht,' the' 1.t1l'uq)OfttUml (.1' H 

\imp1t~ mudf,,~1 of th!;," AU\lfaliaH t"t'tH)OJuy whtch !JimgC\ 1ht' t·nt\ct~ of t,tX n;tli"lrihlltmlt 

NH at'('nunt l'l> fakcu ufthc udnmlJ1o);U'Uliv~ nlld ntnnitorinp (.:n">L's of thcli\\ in fhi\ ~t:l"Jmnt). 
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'J:he'sce-olUl SeCl1ilttl) jnVt~1\·C'5:tl:Pl)HcY~li.med~;1t'enC\lUr~1p,;hlg,lhqud(}fnl0nor nmllugcU1CJlf 

lel:lndt;I~U:'Sc thr ,C'J:OP:l; und Ii v~sh)ck which reduce \Sf¢cnilousC' gus~mi'Ssj(ms. ~rbc!le indudl' 

~hmlgc~ in eUllivtlli('l1 prm~tice{o t'cdu~!~(h~ ,tOliSt;5f '~offcndl,ul. nndchml.ge,Sl in t'ullli.nmlt 
ttulriti(Ul In reduce nlelhittlC(~nllsstoll~, 

Cll-cenhmt:st," gn~ li."'mi\\il)tI.'!\ frmn thei pmduclionnl\du1<,t~(d~ N1Cl'l:!Y \lft" t~,~Ut'natcd In ,Jt'Jve 

iw:r~~ts~d;hyoJnl(l~t' g 1'''1' (em h~h:v~en'19Si~88'al1d 1~)9n,,,t}1 (Bn~hll 1.an1ulr.d~ Bnwcllw 
J{)nf's~t)otmldsnu ,.autj,:tin Tri¢u 1991h.~'n cOnU'iis,t" thet~\tim~ttcd ernt\~¥UllSfrom 

Aos:tmn~lU 'bl'(l\t(f,lCre U8nl..~tltu.uc hu\'c l'\<fCfl :n\u~thlycon\:lmn ,'hl(,~~ ltl~!'~lt .d1nnt ell 
mHHt'tn ;t(lnn~Z~ 4'jre~lrbml ~ht'rx,:i~ie Ctlft1't'ult.mt whi".h Hmnunlqd 1~ ~cnl of tut.d 

~,t'cctlhouli\e ami'SM(1t1~ fr.ntn AUSotrifHu in 1 SU\fllln:;ah'I~~ 

na,·chlpttlent\Vflrkjn~~nl'OtJrfCh,tjrl\ J'99l} (figUfi? 11, 'J'bu\.lf·l(." t"ffcf.~tl,:~r lU"fm't~·td b"l~t! 

j:ht'.C'~dcldntmg ~ml~"'hlrt fCt,!,tu:tinn", h h,'~\ Ulltmt:1nm: the hru;ulfl(;ll'C 'il!!l'R;UltUt~'+ than fnt'lht!' 
N~~~·tnr, 

~lax()n gt;cenho use gasc.nissinl1s ft~():nlhr(HHlncrfJ ngdcultota 
l\~ nUled ~tbuvc. til(;*' 0:\ Oll ~recflhuul!ic j", dC'(wcd t!lrtlu~hf'\tf:mattnn{lftht." 

hhlldow ptice uf cUli'4,iun~ reductiun. 'fhe c~timatcd re:htU(m~tup the n~t~rv~m,t~ 
~llm:1n\v pl'~ccnf tn Au"ttl~fmtl h:r(lill:at·1~f.· ,.,,,.· .. ' ... u ... · .... ,m~:l (btl\; h.-"elof lotH! 

ent1~"J(Jn\ 'I'ft'oduli.'ed h prc~if.mtcd m 2" 
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'TIle murginalcosts of a 20 per cent reducnon In greenhnu\e gusemhsfon~ is cstil114 led to 
be $20 pe.r tonne ()f t:~urh(Jn dinxidecqu.i"'Hlent. 'rhU:~'h to reduce grccnhnus¢ gns cnli",sj(m~ 
by 20 1.'I0t' cent. n t.tt'i fnte()f $20 per tonne or carbun dioxide e,quivulcnt must he applied. 
If the indirect effect", of ulctlmne nrc included the rnarginnll'm,t: (')f rcdud'ng g:rccnhnu~~ 

gns emi~sjons h.cs,tirruned tn he $21 per ttUltlC. This difference reflccl:\ the differing 

opportunity CU"'t~nf redudng IlUInber". nrmethUllt~ emitting JlvestOt..'k ruther thanCfOp\ 

and pu"tures, 

"file cstirnnted emi\o,\lnns ttlX rcquil'cd to meet the reduction tar!!el fnr the \v}mle econorny 

u!o>ing rheORANI gcneralequlI1hdum,ll'lodeJ tlndu"I.lfY Cnmll1i~sion 19911 \\(1, 1.75 pct' 

tnnne ofc;trhon dioxide in 19RRdoHarl.;. This is equivalent to ahnut $27 in 19(13)2 dullur~, 

It i~ csthnuted thnthrnadacre: agriculturul greellhou~c gaS' C1Hi'-lMons would ht~ I'cdu(.'c·d hy 
about .30 per cern hy un cmil.,sinil~ lux,at thh levt>J. 

J~ffect onJ'llnn cash incofllcs 
E~timntc\ of average farm ctJ~him:onles ttt ba~c.. and 'ViOl emi\~'IOns rf.~dUCl~d tn NO per 

cent of th(: hn~t~ level thrtlUgh impos.itiun of un ·cmts\i(m~ tux. m'~' pre~('ntcd in t.uhk~3. 

On in.'cragc" the enCt,~t .of redudn~ grccnhlHl\C gu"etniS'~iuns from Austruliun hf(l~u.hH:re 

agl'icullurc hy 10 f'cr cent. u!\ing un emik"jons tux hU\.i,~d on tht~ mal'ginal cn\! d<;'rh~d 

0110\t;.·, jf.; to l'C"duct!: nU'tl} (.:n,,;h tncnmcx hy ~6 Jwr ('em. 'l'ht:>l'c i~ <"ol1~i(k~mh1e varintion In 

the iutpuct em regional filnn inle'utHCb, 'riw lew'It ~lfl~cled region is the high l'uintall lone 
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1hbk' 3: Jl'HtUJ cushit.cOm(~snfillhs(!JH.dB{tlj.Cj~ ccutJCY~rS ol'~fmiss'(lnS 
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t, ~HtHif,:m 1~'mf,.'J~. Jfht .\\!.'~Mn !'\u·.ltallilll rJ"I~lr'I.1 ,WHI.' ('''f1ttMh:'' nf hiN' f,1I1l1lcll~h Hli4!lI!l' \wnl' l\lit "Il~mll .. ,ltlth ,bll~~f~'1If blllu 
teh> m Hltl'<'; !i/.'"m't' <.!t Jn~h'dn;m'f IIlltI !'mall 'i<Julpk !J,j!1.' 

oj' \\,1cslem AUStr~lIiil. 'rhe wm'~t ·tln~cted regloni, (he Northern TCf'ritm'y Wh!:ft: the 
,weragc {n~\ of lhnn cash inf,:ome i~ c<'litnated In he $$0 .~4~ POl' rurm. 'rile louglcrm 
hllPW:l of nn enU,,*l\iOll\ {UX is Ukcly to lend tn majo!' strw,:ltlntl ildlu~lUlcn1 m th~" Jtmg~r 
term U\H, ftl\UU of tht· ~~tjmnt(!d ~hnrt term. changc:~ in farm (,'Ht,h itl<:o mcl... , 

E",hnlill(~':01 uIth .. ~ Jlk!gregnlC'effet'l~ uf tl 20 PI-At' CC't11 r('dw:tinn in Cml\\mnS thmu!!h an 

enn~sJnn~tax itt. it ,,:tatc lc\d nft,* prcl.,cntt.td in l.uhlc 4. 'I'lIt;' C\l1nm{c~ arC' ilhstllutt,~ ~h(lngt\~ 
in tt!!~~rcgulc faun irH.:mnc nt ~l .."tatc le\'cJ. 'rhe hypmhcth.:nl ~mt!>;\inn'" tux t\ \t.*1 \,11 tilt' 

marllilmlcollit of n :m pt:;lr t'L'nl tedutthm in \nHj\\jon~. ~~Xlm.~~",!.?'d ~l~ a c;uhon 1.Iiu\jdL~ 

CqUi'Htlcnt. iJ\ ;,1 tax un ~:fnp~ und h\ie~tnck, 

Tht.' ~n'n~\ 4..'0\1 It) All~Hnlwn l'Jmadut:h,~ a~rh,:uUun: l"t .u fk'dnH.~tn4t\"~m~l· iJ'H:OIHt~ : ltS.(~51 
11liUmn. 'rhe tHX flu." the mo\t ~I,~\'~rc C'flCCl ltt Quc~n\hmd \\ht1rt~ thl' p;.lMUI,d h,~~f ml.~u" 

hn\c hnulcJ npllUfllH11He\ln (.li\'Ct''''il)' a\\uy fmrn h~cl m. it ~trat"Pl tn rt'du('c~rt:'t\nhuu~" 

!li\tloj,i',~ml\\imh. 
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'nlbh~ 4':Hs(jlJl¥.1(!d~r~)$sJ'11J.)~\~tsn"t.·')n~nj .. ·~~o~bf,.cnm(,'$,nl 
,~cdu~ingcJ}lissjous.by :40.1)1.1); <!~I't,.wUhn)}·(!mb;sions.':,~ 

$JuHHoJ! 1)(~rC~!1..U~gii' 

Mew Suuth W~dL~li, ·,,·n6 44 
Vh:HH'Hl ,,.;19 25 
QIJ\!~m~hHfd ·Hi9 $Cl 

Sonth An,U'tlhn ·6:' ~2t 

W¢~t~rn Au~tmlhl .. 99 

'ra"mmli.l . ., .··~7 

Nuuhl~:rn l~l'wm)' ·9 Uil 

Au!otmhH Mil ",i() 

COfl1J)OsiHoJJotproducUon .. Hndg~ls Clllissions 
Bt'\jdl!h clHUlge", in l'ann incon1c~l nmllhl!l' effect nfreduculg grc;(~nlmu~,~ gn~ emis\ion') is 

to change lhQ COlllpo!.)ition Ofpf()duf.;'lilJtl. ']'h~;cstilllutcllwei!thted tlv!J:ragCtllnnpl)s in. ~ult~·~ 
hy t~olrnnodiliu~ rntnU fnnns~ cxprcs~eu n~ p~rccntages. Hn~ ~hown iu flgw'c J. 

'Thehlackhttr~ arcl.hc e~(jmatetl Miles of cm111nmlitics \\'hen grccnh()u~e 1m,.cmh'l.joll~ 
m'cl'ctluced foHn pCI' cent ufho~t,' level expre\~cd a ... a. pcr,:cnlage of hu,c saleK andtaktng 
il(:Count only u.f the direct gJnbul \\tHrllling P(}t~lHhtl of melhune, 'rhercdm:tiuns tn '''4lh~~, 

runge fl'tHll 2 pcr ceOl 1'01' mutton up to 2.2 pet'cent for l'rOp'> nth~r {hun \vhent \Voul. hCt.;~f~ 
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Carbol1 dioxide NitroUs oxide 

lnnlbnnd whoHt ~al.cs faU bet\vccn these limits. The ~ecnnd hal' fbrench t'<.nnmotlity. whh:h 
rC'prc!o,cl1ts theesttmutcs where the indirect global wurtHing potential or metluu1i!i~ taken 

into ilccnullt. ~hnws agreato.r effect (ltl livestot~k prmhu:t\~ with cmps Ie!\.' nrk~cted. 

In figure 4. cSlimatesof (otu) crnissiolll" ofom:h lfHS. t~xpresscd as cnrbon dioxide l."quhmlcl1t 

tlte shown 1'01' the h~lSC alld 1'01' SO pCI' cent of bn~e leveL 'fhe reductIon in greenhnu~l.\ gas 

cmist,;ion~ i~ estiluuted to be achieved by rcdw .. '!IOn\ in lucthallC UIlt! nitrnu\ nxidl~ 

cmission!-t nnd nnincrcns(' ill net nhsnrptinn or t'HI'hon dioxide. 

iVlanagCJlH.uItHppruncbQs tocolltToUing greenhouse gas tHllissions 
l !ndcr the sccond~(,'clHU'lu, techntcal ci1l111geh in UU11.lHg(~Il1t~lll of l;rop~ and HVC"lOt,'k which 

hnvc the potct1tinl to I'educe grc.cnhousc ga~ cmh~ions frolll Al.Istt'uifnn U!lrtcultut'e an~· 

("\mnincd. Spcci[i(.'uUy, ehnngcs in clIhlvntiu/l prm:llcc which l~an reouce lilt: 10,,10, of !"oil 

(.:urbnll HI., carhon dioxidcussoduted\vllh t:l'opping. and chnngc~ to ruminant l1lHl'i.tiun and 

~lnckinf! ralC1:t which CUll reduce ulcllmnc ctnl\siuns arc dl~cu"~lid. 

Cluwgcs ill (,'rop flwlUlgelltl'1If 

Rcducinp: the number of cullivalinn~ in the prodlH:Unn cycle or t.:tnp"i IsdL'''Icnht,\d a", 

luininnllll tillag.e. Generully. cliltivauoll CXPO"C\ soil carhon In oXldnl.wn with Ic:..:.uHunt 

(.:urboll dioxide emissions 1.0 the aUIH.lsphcro. In «.:nnlmlit. t'onlinuntls Hnd h(,,'nllhy l)u;';Wn,' 

huilds lip kOit Cfll'bon Hnd Ml ncl!) tl'" u carhun dioxlde~ink. 'lhu)1, it \chin frnm ,1 rotation or 
rruditionnlly ('ultivnwd t~nlph to one with lung.er pn+}ltln~ hn.lHk\ und I'\.~dlln,'d culo\'alton 
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can becxpCClcdloleno 10 reduced losses ()fsoHcnrbonundeven JocnrbonhuiJdupintho 
snH.·r·heextcntQfcm~ho.n :buildup is Ihnited nscultivnted so.ilscventlulIly renchml 
~qt1,Hihrhnn (lrgnnicc:nrbnn cmllenI tlml: depends on th~ldocntionuml'MtHr4llre,OJ,1CClhis 
lcv\Jl is tcUCllCd~ mlllddIlinllnlenrbollcnn he ~UVed()rnx'Cd. ;rhl'!f(:r i~ulsn some Brnit to 
t"m'bOfl deplctinn .. even tong ctdtivn!cd sorls retuin $()ln~CUrbnIl content so that rUl'thci' 

etlhhrnlinn. ,of such snils nlUY llnt lend{() tlny significmn furtht~r net re1.c.Hl\c. TIICSC: 

CtluilJ,htium,tev.eJ.s or soHcarhon depend on L'u.tl,s.tnnt lmmngemem and the ,leveJnfcttrhotl 

dioxide ill the nttllospherc. If lhe lnuc,r .ischnngiIlg theequilihrhnn level ,~)f${)il ctltbon 

will uls() ("'bange , 

_"'\noth{'r nuumgemellt approach tn reducing grct'JlhmlSC gU\ clnis~iun\ i~thc use of waxed 
c'~llcitnn(.·nrbide in conjunction with nitrogen l'ertiliserupplicuHm)1\ Ihr Cj~np~, \Vu;"cd 

ctdcium c,arhidc nets us a nitdfictUion inhibitot' ilHd hll~ heen ~hnwn to hen ·cm.t .. cflective 
lllcuns of redtldng nilrnus ()xideCfnissinns under certnhl<:outiHiolls (~'ltlg~.nlUC~~Chalk~ 

ull",l Sclllmel1(84), 

Reduced cultivation ha~ been lNZd. [0 somecx,tcnt. on ubmll iUpc:t cent ufuUcropping 
rann~ tn Au~t.raHu( ABlH~E nlnn sm'veycstirmttes t which implies thut rcductiun~ in 
greetlhuu~e g.as entis!'tjon~ muy tdrCildyhavebeen Hchi{!v,ed hy thi~ mean". f-lence. the 
scope fur i'ut'thel' tt!ductinns frnt1lthi'S upprom:h may he hlnited. 

A shluJlationuf reduced cultivmjort wa5 C;HTied out by reducing the levch of cmis,-:.iuns 

nrc~lfbHn dioxide fnml whcut nod ()lhefCr()p~ hy 3.3 perccnt tHumbhn 19(1). The 

c:nefncjcnt~ ,\vere d1unged on the u\\umpttonthat teducedcuhivation le(;hniquf,."~ could he 

,uppHed to un udditinmll [Operce.nt ot the c(oppeduren over ~iH 01 "outhcnl Au~traliu:(Ne\v 
StlUlh \V~ll~~. VktUl'Ul. \Vcslcrn Au\tl'uUU mId South Atp .. tmHiJ/. Th(;"'"c(t~~tlJnptinnli, are 
\I!fycrude hut hrnadIy in line with the actuul fcalojlhihty of redUl~cdt:uhivafhm \~hh.:h 1~ 

ea~il;r un hghtt"f \nih'l and \\tinter ruinf\tHilreil~. Surnm~~r fumJull ptlmltll~' mort" vlgnr()u~ 

wCl~d ~ro\\'tb nud hl$m:e mcnm~cs 'fheL'o\jt~ of control hy herhidde~. AddlttOtltd (~O\ts· an." 

incurred fur hCl'hiclde~ in teducing cu111vmiolls hut 1I1(~he are un\et hy reuucl~d fUt.'i use 

and nlm:hlnCl'YC(}t.,l',. Th!,;1<se changes lnco!<sls were illCoJ'ponHcd in the sinmlutinn~ thl.' (I fICI.'f 

heing a ~mHIJ ovcndl dC("rcnsc in (,~osls itnd a ne.gJiglhle,rncrcu"it' in fltnnrcvenuc. 

It t, e;..Umilh:d (hut reduced cultjvutlun ,could redu,,'c ~rccnhnu\(;' gU\ t:mJ" .... hm ... hy .lH5 mm 

tonnc~ ori pt~r cent if it wert' *thh.~ to be uppJied to In percent of aU cropping in Nt:\\, 

Snuth\VuJcl\, Vh:tnrhh South AUIO,trahaf \Vc\tl.\rnAlt~lnl\il;l Hnd ·r'a~mi:lllHt. 

13 



I 

, ., ABARE CONFERENCE PAP~R 94.6' ~, 
, .J , . 

C"luu1,.'1;1!$ in Ih'vs/ht-kmtuwgtwtc:ltt 
A further nppm~lt~h 'w(mfd be to reduce: lllcthunecmissinns frtlUl ruminm.ll livestock. 
In(7reasill!l p:ruductiou llf lnent or \vool per Ul'iil of fqedrcdutcs the greenhuuse gns 
emissions ptn nnilul" ptodUCl fn~pm'lmcnt uf lhe Arts\Spott. the J~nVh~(1Unwnt am! 
'Jenitut'ies 1(92). tiC11ft( 'J 9B9) hUl\i suggested {hut tlluthnnc emissions from nmlinilUls 

Ct)tlld hC'·sllhs.tnmhdly nJduccd hyjmpl'nvjn~~ fcc.uqunlity nut! dige~lil).iJHy,)r fOl'ugc. 

Al.tertlHtively,Howdetl~l\>1uKeotl" Sttullrmll! CurIel" utld\V.hitc (1994lhnve lmlicntcd thal 

signif1cUllt rcdut·tjnn·~ in ~recnhou~c gnst'mht;inm'i filml t!m;;jn~ hmtlsctluld ht~ udltc:ved 
tlUlIUgh udjustulcUlsinstol:king ntle'li;, Huwden. ~kKcnn and GaJhttUyt 1991,mndifieu 
nn ug.t'lcultural ,ystemsmodd f(.ll'tA.SSIVIAN) tu identify tmuHl8icU1t"rlt nptiQn~ whh:h 
tedm:e gr<u.mlulU~l~ ~m" tmU\Siml\ in Ihe\;\'{)(lUlimd gmting \y!itcm u1' QUl·l~n",l~md. \vhH~t 
llutinlainingthc pruducthHy and ",ltthihty of u c(unpk>:x tropit:al grilzjll~ '1ystcm. It Wa\ 

e~tinmtcd lhtt( a In per t:ent rcthWHnn in rnelh;Ul("~ cnli\ii\lUll'-. t;{lu!d he ui.:hj~\cu hy u 
redm,;"dnu m ~tockjng nltl"" uf 24 percent from Um~e ul\(!d b~; large numhcrs of graner, in 
,the region . .;.\"" tl re~tdl. the ~rm., lllllt',gin uf caHle prodm:Uon in the fct:dun is cJ,,:timalcd to 
fan by only 5 percent. 

If it we.repn~sihte H) c~trnpnlute thi~ rt~'\ult 10 aU grulmp. un':H'i in the ptl~ri,ll'aJ 100le's oJ 

Qu('cnsJ~lnd. P;urthcrn. *icrrilnry and \Vt~ ... tem Au~tndia. It nu\ C-..ttUlittcd {h~t{ it reductiun 

nf60S non tonncs in ('m'·hon dinxidcctwlvalcnt. \vhkh rcprQ'scntl" it 2 per cent l't:'duclmH 

on the has~ l\!\cl of gt'cfmhtlU\C gil~enli~\Jtln~ from Au~lralhm l'))'ou(litc)"" itgncuhun:. 
111ightheuchlcved. Furlhet'expt~rimctUiUion \votJJdht~ m:eded to \'.Iltdatr' flu.: U",\utnptlnn 

thm :{l shntlar reduction in methane elnil,,~!(lns \\ould h1.1 pn",,,,ihlt· in thl~ n{htrp.;.\~toml 
grazi.ng lOIi!J\. 

Pnl' the ~outhem AU"itttulhl region. Ho\\'dcll. \Vhtte and HO\\mml (199~. hun" i!(hlph.-d the 

1)YNAl\10J;'fD}'.mnnk Ivhumgcmcnf Of Fel.',d) rnrldeltncUInpal'c mann~R'mcnt 0l.lhuu\ to 

rcdtt(.:l~ greet1hnu~c t!t\~ cmi~:sjnn\ frOln t1ock!'t gru.lltll! HIltUHtI 01 rcn .. ·lmHllIM~Hm."\ In St lUth 

t'tr,lern AU~lndhl, They nm the mmJd for u p;;'\tlm!"shl.'t:p !!l'il1in~ ">~tt..'m where twnkcy 
m~nmgt:m(mt dt~ci\!nn 'Hlriuhles ure tIll! dmicc of ~tockjng mte and th(~ time of lamhmg. 

f::,x41rnillin!! thesct\'.~tl 'htriahIc'l" concurrentlh it wu\. found lhut in Oltit'f to H,,'hirvt: n 30 p~r 

t:'cnt f(;,~dw.;uun m grccnhuu~c gas ,crni\\iuH" (tnt'.lhanc and. nitrU\"l\ nXJdc) J rom the rep.lon. 
Hhnut~m 1 H per cent reducHon ttl ~hc(!p l.,w(.'kjng. rntc~ wu~ "t~qutt'l'(l Simp!t· chHn,gt'kl\ in 

~tocking rn{(~\· \\,Hurd lhcrt"fnre hCi.l co"lly \vny of reducittg gn~culwu"t: p:ns~\;mIV'fOn\ in 

\uuthern Australia HuwC'ver"Howden et ~t1. (199~) ... u~~"ni<t Lhut mOl'.L' cnmplc\ 

tcarrangemcnh.. of farming .,,~'tem\~uch Ul'< those di,cu, .... t~d hl' \Vhfh.~. Hn\vnmn. Morley. 
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iM'eN1tmus ltfld :r::ihm (1983)1\ which Jucorpot'ntt!cbntlgcs ttl pasture .. lnnntlgemcnt uncI 
h.llllbhlg tinlescmlld allow redUeU(lllS in grcollhmls~ gnscrnissi<ms utlowcrcost. 

C'bnn~es inerc)ps ~tndHvc$mckmnnngements l')uch nsthcl'Ic.nre unlikely [0 l)mducevNY 
largeindividUtlll~ductions in:J~eenllOuse; gas emissions hUllheremay heth(.t. potential fbl' 
a Usct\}l CUlllUhuivc redu~?th)tlif grecnhonseguselllissitlns. lU~ t~lkt;*.l into a~~(.'otmtjtl 

phtnilillg Jor rcsenrchundextensinn in liv~slm:k and (;,tuppingindustHC'h. 

The hrmuln~rc in{;hlstoes ~lre unmJm' stmrccof ~tccnhoul\e gUhe~ nndn1ak(.~ u, 'Suh\tunhul 
cOlltnhutiml to n.~ttinnal greenhuul.ip> gus enli~sintlS. 'rl1t~y(;:un nh;{) h~ hig:llilicant flXt2I'Sof 

carbon \viththe potential tonx large unmtlnls of.c~lrbon Ul the \oU und inhimmt ... s. 

C"ut'hon dioxulc is ftir loss impormnt n.!-> a~ottrce of cmissinn~ in AU\,lmltatl: ugricul1ure dum 
,in the energy sc(.'l{)j', the mujor ~ource being the hrcilkdovtnof 'S(lil ('urhon uncicrcf'npping 

\\ .. hit'h i~ cuuntered hy IhcHdug or carhnfl in the soil under pu\Wrcs. :tnnther ~tre{);s. Ntlnm~ 
o<~H.le i~ ularge M1urccof HgrieullUl'ul.emiv;;itltlS fl:om: rettills"er~ und legumes. front ,j:mitnul 
utine ,and from fi,'es.r1tuticulurly in the pasttirnlloru.~ uf northern Au~truHtl.H(~wcver. it 
t'i. partkuIarly hard to ,'educe-nitrous nXld,' emis\ttm"i hy ~u;Utt\tingt~ntcrpri~t· pattcrn~ 

he(,~~mS'cthey ~lrc tl'l.stlt:iuted with hothcrupi\ imd hvestnck. 'The third f,:ompnncnt of llUhnmd 
C'mi~,i()n-~ cxamlm:~(i tn thIs study is m.eHlilOt'. ·nu:.~ lmpnrtancc ofrncthttuc dcptfnd, nnthc 

glohuJwarming pmt~nlial attributed to it. Although Inctlmnc htts it luwer glohal warmIng 
putenHal than 'in earlier work. it i!\ still ~l large ",uurce of cnllssjnn\ from hro41dacre 
ugricuhur.c.~1cth~meb lurgcly dl'rived from rnmirmm hvcstot:J.; ilud fin~'\. The ~nil. 
howc\'cr. ha~ asuh~tuntiHl (;upadty to t')J~('tlk dn\vnmcthanc int(1 the fe",,,, activccarhnn 

di(lXldC'~ Tbe study focuSccd fIn unthmpopc'nit: emi"hms ;ls..,odutcd \vlth Au~tt'alm,n 

hfm~dacrc ~\gfkuh.ure hut. p~lrticulaJ'ly in ptv .. t(1,ral al\~u<.;. the hm:mdary ht~twet:ll nntural 

pf('1ce~se ... nnd human 'lmmugenlcnt i", unclear. 

U~in1! u muthemulh.:nl programming modet the l'.st.jll1att~d llll.tl'ttitmt t.:o,t of n~dut.:mg 

cmisslon ... from Au,trulhm hro(ldtlt:rc agricullure wm~ ~hnwn to increu;;,e ""Hh im:rea\in!! 

fcduction~ in emissions. 

The impact ()f rcdtH:ing greenhouse gus cmi'isiollS nn regional fartn Int.:(mlt'~ by ImpO\tng 

an emissions tal{ W(tS ubu estim.ated. On avcnJ!!c. n 20 per cent rt~ductkmmtl~tcnu\~inns 
from AustrnlitUl b,'tHldacn: "'iculturewas as~()(:itttcd with;1 gross fun in ntrtn t'Wllh hlt'ome 
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uf ,.~6 pCr"~nl. n~(luctiml~ing;t'eellhou~(} ;gus t:'ulIssi{)usw.ore alsol,\ssncln.led \vithchmlgcs 
in<:\)fllXn(}(h{)iptndu~tim) ntnatiomtl ;~md regJollnJ k'vel~. 

It 'C~in he lnrcrrt~d U,:om the ~:imulntiml~ prc~etlted llun f,uhstantiaUy ruduc.ing .g:rcunbollsc 
g,;iS~mn\s.ions l'rmn Au~trll[j:m broudHcrc il~rh:ulttn'eby iHlt!fmis~it1n~ l{fX\vmdd hC!.!OSlly 

nltlmu~h :s\lme rcdth.'honcotllll h~ nchieve·dU.t\l .fchlth,tJy It)wC'o~t hyudjUMi.rlP; fllrm 

tll;Ultl,genumt [ltn~~lfcC'i\.On this htlil,i!i.. (,m entj~~inns I:cductiuJl policy lor A u'lrtlU ,ltl 

hrtladu~reng,f.)ctdu:u'¢wnuld Ill!' hest ditcClcd tt)wurd l'cscan:h ntldt~~tensinn ttlem~ollruge 
the\tdordjflntlrltl\VI!Jnj,~sHm lwm.;U".C'¥;um:l tnhuHd:upc.mh(m 'lnk~ rather thnnbC'dltCt~led 
ut uH.tustl'y~pecHlc ,cnd~smn litXCS, 
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