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UOjl!t~~11l(}COfiO~11c ov"'UIdIQPof SlH:~p.~utcrp.·l$c$;S1tCIlI' C(mt~1 JUt httQgl~"tcd 
IJr()grumrm~thc ccormmlc 'unillysis or wool nnd mCAt Sb(!cl'cnt¢r.lW($~$u. 

n.'v~ 1l()uHc 
NSW Agriculture 

AgriculturnlRescnrch COrllta .• Mitchell Hfnhwny. Trfitiglc. NSW ZH23. 

Abstruct 

"lC dirticulty Widl JlVCSH1Ck. grc)ss Ilmrgtn budgeting Is lImt unUke crop uros~ tnnt~lns 
whoso returns urcrncusurcd on tho nmSI lImIUngrosourcc. .lnnd; livestock gross marslns hnvo 
c(mvunti'mun~ 00011 roportcd. on n p¢r nnlmul busis. This monns tho gmss rrmrgin Is roported 00 
the l)~lSis of its productive unitt not Its limiting tesourco. fro be tm offectivo tool for economic 
(m~lly~fth u gross murgfn budget should nllow Us user to dOlcrmhtc tho toml ~rodu(,lUon ott Ul~ 
enterprise tlCJna tHmlyscu. h slmuhJ nhm cnnblc S.OOlC comment on tho afnch:mcy or thnt 
pmdu.cUc)O when cmnpurod to nhcl'tlttUva usos of lho rcsourCi;!S, 

"'0 achieve this, 'I mClct(Nfrlvcn sprcndshcct model WtlS constructed which cl>:'1duots u uross 
margin analysis based on the cntorpris~ the opcmtn( do fines. 'fo cnnbJo uccurmc ~nmporlson or 
r~souroc usngo. (!sUmnUons of tho fccd t'l)(lulromcnts of ,he cmctprlsc nrc cnlculmcd dyruunloully* 
'rhla sprolldshcct'l!bm~cd gross murllin nnalysis Is cnllad"Shcop Ccnts't, 

tr~hc !lSheep Cents" progrnm hns beof} devoloped tor J'cscnrch purpose:; only. tUld ut prusclu 
there nrc no plnns to commuroialis~ tho suftwurc. The IIShccp Cents" model hns been used In (t 

numi)¢r or on·(nrtn technology USSCNsmont l'Cfi.cnrch projects ns wcll IlS In propnring gr'Oss murgftl 
bud/lets ({)r sheep Cntcfl)riscs reu' the NSW Agriculturo StutQ .. wldo sheep budgot book (rclauscd in 
Juno). 

A Contrib~ltcdP,\p~r to lh~ 'flnrty-Sevemh Annunl Conference of UIQ 
Austmllnn Agrlcu1tun~lllco.nornlcs SO(lICl~ 

University ()f Sydnoy 
91h to 1 J Iii FobJiuuy f t 993, 



.. ()nl'r($rm~qn()mic ~vtdlJatIQ.l Qrsh~p euterprlsc$tSltc(Jp CC1'/$n.n Jntccrtlt4t1 
prog~An.()r (hee~ononde ~.luly$is, ()f wo()l,qnd. mc~'shccpcntcrpri$csu f 

'n. w .. noouc 
NSW AgtiqtdtUN, 

A$r1c~ltumt Rcsc4rchC¢nu't\t Mhchl.lU lUahwuYt TttU1slc. NS\Y 28~31 

rt.tr(ld.u~(I(m 

Tho ()n~(nnn tm"lyalsoC sheop cutorptls¢sln lhlspnpor is. conductoduslng nmodlncd 
t~otmm or U1C tfmjiUonalgmssnHltghl nnulysl$, Tho ~~tpP$eOr the P~\p¢tls to r¢port 1m 
Imp,'Ovcmutlt in tho uudmonul gros8.m~rgin budget (omun lTHtdo{j()sslbJO bythoimpfOVQtnont ot 
compuUns (Uld s()ftwnt~po\Y¢r, ~rI\ls p~\wr wlll p1'Ovl(lon d¢scrlpdot1 of: .he S.n.lssmtJfgin 
b\ldgQUng uppr(lllCh outlinlnt the 11mln Cpml)on~nt~ of u.n ()tl!fnnn economlo ovnluuUan of sheotl 
Qntctprtscs~ Tfw· Sheep Corns modot Is thcn described MQ is prcs~m¢Q «11 un Improv"mcflt on 'h~ 
'r~dUJ()nAl gross mnrgin budgeUng tncUlod of $U'ltdyslng ~ltctn~tlvo $hccf:)Ctltctpriscs. 

(h'oss mArgin (~natysis is one ()( n series of puntul phmnlng lCchnlqt\cs used by ftum 
munngcmcnt cconornistSto .. tumlysc nrnmcinf. und resource t\Uoenth:m ltnpUQuUons (if ffirmlng 
nctlvJJies. Jl' we take "he dcflnitlon of ccpnomi~~ us me IISJUdy of production possJbUltic$ Qod Ute 
allocution of n society's ~~lourccs" (Carew 19S5). 1'1100, to be un' offectlve foot for economic 
nnnlysis. a gross mnrgin MUll)'sls rnu~t onnble its usor 10 Qctcnnlnc the tOml produotlon of U1C 
QntQtpnso txltns tmtdyscd{ts wall tl.'i cnnbUng us to makc some astfmmc ()f the ofrtchmcy ofthf\t 
production when compared. '0 nllcJnutlvc US08 of tll¢ resources cmpl()ycd Py thut cntO(pri8~. This 
is supporttW in Hendy (1948) who saw "10 gpcotno obJoctives of furro rmmugcmcnt rosotltch. M 11(1) 
to guide Individual funnets in the boNt usc or Ull.}tr r¢SOUfCCS mvJ in n mculnor compntlbto with U)Q 
welfare of sooioty and (2) to pr(widc fundnmomaJ a~1nlysis of the cft10Jency ()f {nnn fCS()UfCO 
cml1binnUmls whioh cun SOlve as tl bu.~ls for b¢ttcrlngt,ht,\ publlc ndmhlJsttuUon ()f resources where 
ngJiculturnl tx)lIcy Or h\stit.utions which condition production oft1cicncy tlr~ cOfl¢ct'ncd", This is 
nINo ~UP1)ot1Cd In SmiUl (l088) who Rlntcd UU\t 111'ho objective in livestock hnt~rovcmcnt is to 
tmpf(lVe the cc(momtc efficiency of production. dcfll1Cd «.<; tho cost P4f ,lUll of pwduct VUh'Oii. 

tl'hts i)upcr will cxominc the (m"rlU~n cconoml.c nnulysir, or shoep cntOtllf'isos. Fh'SUy the 
pnllOr lO()KS at tho trndltionnl ~Pl)rouchQS "~¢d by r~Hm mnnnlltmont ccot)omistsnnd looks nt !he 
coJtlpOmmtB of roOOUl\fC l~sn~~e b)' sheep cnrerprisefi. by doing so w<: uro able t() then CClmpUfc sheep 
cmLCrprlsos on un equal hasis, Tho moUlod or cQmluctlns. n (ntmiib.1scd t \,~onomlc annlysJs is t.o 
downnJnerQSOUfCO \lsttgc, dou~rmU1C cos,s of pmducdtm tlnd dotcrmlilc totul rCIUf1U; from ~tQ 
~mlcrplisc, and combine Ulfs int.o atncunlngful result, The pnp¢t Ulon discusses n method of 
combtnln8 thls cC'ltlornic Analysis fmo :t sprcndshcct .. bll~cd model nnd tinnUy looks at the 
introduction of risk Into this model. Some cxnmplo sheep emotprl}iCS MO included In Appendix L 

On turmEc()notllh~ Alullysts ()t Shc(!p tCnt~rprlscB " The Grossl\1nrgln Apl)f(UlCh 

Pnrm umnngeJncm QCQJ)omlstH luw<l fot' n numb¢r (If ycnr~ used jlfOSS mnrglns to nnnlysc 
the nnnnoinl nSflCcts of llv~stock prOth~cUon. i'l1lC ~ross mnrgtn Is tho dltnmmco \)0 (WQctl, tho 
f(Jvcnu~rnlscd by nn r.tltcrprisc nnd 'h~ vnrlt\btc cos'~ tmdbutnblc to thnt cnh;~rptlso~ Rne (19"l7) 
d~ntlQs tJn~ ~qunUon fbrtlJjfOSS m:ugln un: 



o ross Mniiin! ~. Totc,l .f~~vcouc.mifitts rotal VtUiAbh;~CQ$t$. 

A gross flu\rslfiS Malysl$ or nvcs{ockproducllonlnlfs.slmplcs\ (ol'mlsth() totnllncoro~ 
from. the ~Ule QfU1CUv¢stotJknnd. tb~l"tnssQQ(ntcd proouQ~~.(ln, Ul¢QO$e()r$h¢¢Pt~()~t.~ nod d~lf)' 
CCW$ fOf eXM1plc)mltlu~Ule vtld«bt~ costS{)f produ.t:hl!fhe NttlQ~bl¢ commQJlUc$.s'uoh tl$ 
v~,f(!rinafY~)(p¢n1tQ$t . husbpndryQpcrnttml$; tr.msP9ft~~l)ln~m¢nt ,~ntmnls MU . ~··pn* .A ~m$s 
m~'(Uin budget d()(~~o(lI;lrleludo UlQQvcthc;td CO$~qQt)1.lnnb)g the f(um$uQh AS interost t¢pAymcOt$ 
oitenpUUI~Shirc'mtc~. rcnt¢tc; lj(,lf .docs the gtQ~Snl(1fgrn trMlUpnnltyncCQun\ fQtUl¢OoStsof 
r~lna th~ Uv~~tockttm~rt ftl)m some8uppJCn1<mtAr¥ fccdhl~ CO$~~ whlchAr¢ OVQ( und aoovcth¢ 
nvcrnt\¢ Qr Ions run p~'~tUfO requtt¢M¢tlh 

Ot()S$fiU~fSil1!l dntdysts- hu.~ bccnQr~(Juv~ in computing the C~tst$~~Ht Ntum$ rrom $tmllnr 
livestock Qm¢rpri$¢$*th.~t i~ llvcstockcntCf})lisos whQs~ ovcth~nd tt(tYlrcm¢m~~~N ~~Hal~ ". Wb¢r¢ 
ovorhcud IVSOUrc~. t~q,\ll~mcnts tlm. l1otldotlticnl Olo smss m~rgln (U);'ly~lsIS no\¢ffcQUvoJy 
,COml)~ring \h~ teUUllS rromth¢· SAme resource in!)u\. To "$0 UlQQUchc, we oro Ilnot (lOnlP4rins 
UPf·)lc8 wlthnppJoRH.111ctmnln difficultY with UVOb10cktfOSS mnrgln blH1sctingis th~t; untlko 
cropplngJ:tft)ss mnrglns whoso, mtullh~ .nro mcuslutd on th~ most llmlU08 resource. lnnd(ln $pCr 
h¢cuu~). livestock S''O$$ mnrgbl$ huvc conv~nti(lJH'Uy bccotQportcd on upcrnnltt.1~b"shh . For 
o~'lmpl~h " shc¢p gross murnln budgct. would fOP\)rt; UtcSro~8 mnrghl 0." .t\ pct cmtctprlse (typIC(llly 
.. th()Usund sheep) ()r pet shc~~p basis, A 8ross m(lr~hf which Is: N(lOtt¢d in UlismgnnQr d.OQSf1llt" , 
rctx1tt returns on U1C bnsis of Ule most UmlHns rQSPU~ (10 lnnd). ny .tcponlngrcJuo)$ on t~por 
animal busts. Un~ 8toss rnutnin is reponing retums rromUlc ~ntctprts¢onthQ basis Qr i~q ptoductIv¢ 
unit. not Us Umiliog rcSOUfCQ, An nm~o~y would l~ to ~rK)rt CIXlP tcturns bused on U1C gross 
mnrgin ~?Cr plant nuber thun per hCCuu\l. \Vhut Is t'CquJrcd o( U$ us economists. ista rol)ort rctutTls 
on u basis whiCh would J;mllblo an nCCUl'ull,! ccnnpnrisoJ) of the economio roM rotumod from the 
most UmlUng )'Osourccs. 

1"() ,.ddress this ~hortcmnin8l we tc'lu}~ 0 brUle fram which the rolaUvo¢conomics of all 
cxtcnslve u~rtcunurnl cnt~rprise8 cnpnblo of bulntt pmduccd tn n partioular f¢idon CtUl be cvruuntcPt 

A nusis fur &~Hl()mlc Cmllplu'fson ~ th., lrnrml'tnncc C)t CutcutnHng F~cd Rcq\ltr(,lm~nts 

T,) unalysc the f(!lnUvc economics of dtrfcnmt ugticulturul enterprises. it is lmpottnrn lO 
compare different emerprises from u sfmUnr btHUl. Obviously you cuo mlt dlroclly tJQmpar~ tcturns 
pur C()w with tctums lJer sheep or .rottmui per hCCluro (In U10 cnSQ or cl'Opplng CnlOl1Jtlscs). In 
order 10 ncctmnoly compute tl.iftctCm. cntcrp¥i$cs we need ~~imnnr buso over wIdell .tU enterpriscs 
(~tln b¢· rntcd. Selecting lhe~lppropritlt¢ buse dcpcndli tm th~ fl10at Umlthu: oo(momtc rosourcc, In 
Ausu1l1inn ngt1culwr~, it ,mn be Argued lhnt UlUmUIQly the most HmlUng resource is Ull.) nrcn or 
J«nd. In U1CCUSC of Ci'()Pping cmcrprfS\!$ Ulchmd UmUntfon is obvious. Unll is, to cRpmld tho !iRtltc 
ot productJ(m you need to iflCJ'CtlSC Ule Mon o,~ h:uuJ~ Conscqucntlycroppltls emc.rprises htwc the'r 
c(~onomlQ returns commonly r~portcd t)f} U J){!t hcctnro busts. htfl10S1 grn1.fns cmcrprlscs hmd I~ a 
limiting fuctor only because it gupplios p~~t"rQ (In the h()us~d (It feedlot cnsc lnndb¢(';omo~ ., 
UmfUng rosourCIJ bucu~~se it. provfdcs physlcul. space), fo Uvcsf()ck ontcll,rtscs tha domrmd for tnuQ 
is n d~rivcd dcmund. dCflvud from Ul(! dcmund for UvmH()ok or livestock pr()duo~~ (cg. wool unet 
meat in th~ (HiS¢' or shcep). 

r~Cportlng livestock entcrvriscB intcrms of the- gross mnrgin par unit or hmd rcqulN.S "n 

f l'1ormorc dctuUon grossnmrghls and tholr use h~ futm rmmnUOMont und budgotlng fiCC Dent 
ot ru. (1986) Aud tUck«rds And McConnell (l968)j 



¢$th114U~or tho cnrrylng cupnCHyorUI¢ .JAnd'i There .i$n ;prcbl~mh~tr:t~mlUl~t I$~QY h4v4two 
unt'nQWI)~" Flfilt f~\hQ.qunnUWorr¢¢dm(Juif¢dby\hQUvc~(QQtO"tQrpri$CAn4$Ctond {sIDe 
mnoumQr:p;\tm~n",pmduQ~4por bcctJU\h QUAnUlyol' r¢~ d¢Ol~t1dcd by UVQstoQl~ enterprises 'Innes 
with "tdmilf. . producth!m.t(l@gntphYt(:llt""t~,bfi.'4d. M wcUus. theuua And wcfuht .ofatockt . To 
dn'~..hls :bas ~cnbMlOJ¢d fMbor pOOtl)l .U$lnamnnUt~1 mcthOO$ Qf CAlcuJuUng.the l~¢d 
N(luJr¢n1~mts orp'nd~ulAr llvc~tQQkQ"HnprlS¢$, ..Aynltuf. ,reed dcmnnd af 'pmdu,¢Uot) 
COlwctUltmuUy \ls~d In AusJmll"nusriculmrc is tbe DSB whlch ~\umJs ('Qt': dry ~hftCpcq'ilvalfUu. 

Ustnl!Ulegf\)$~ 'marsh) porase l~~ !lCmnpnrlStm lxnwccu llv¢,~Jt)ck, cntQtpd~$J we cun 
think of UleCO$t or r¢!.ldin~ Uvuslock,in lqnUR()( th~ num\Wtur'nnhll~ls WQ t\ro :nbta lO susmln emu 
~ivpn UNP-j r~<()rQxt\mplo. If w~nro trylng to.mnxlmlsc funn.fncuh\c t cotl.~idQdnfI\hu tQtu.ms an u 
per re~d uull. or (DBS Ircu).b~~lsn1UlQrnn,.n A I~rshc~p busts. thcnbcct.nttt:$ n mON UCCUl1\tQ 
C$nm~\\¢ or 'Jn~CC()I)OJn\~ :pcrronmUlC~ ut Uu~ f",rtf). 

A t¢~8 curnt1QJ'Sotnt;: nm! limo consumlus, llppooucb . f.aSrt)SR nlAfUhl Ufmt.y~~\s WM .rc(lulrc4,. 
()UQWhfCbpfCUls~I'ycnlcuJmcd, On~ (~C{J t'C(IIlJrcmcnt8~' w~U ·p,~th~ U1.ldlUouAlgwss hlAraln aftho 
Hv~smck cmtorprise OOlu-nmml~~od And, one which w\}Uld dymunl~AUy .,dJust U)~ i~dmQulromQtllS 
when nny ehutl,Qc}I to {hecmurprh~wcnl c(uucmplute4. A $ys'~rn which dcwrmlnQdUnl 3Ut,)YtUof:' 
PIlSlUN dirCutcnt Uvcstm:kentumr's~s f\lqulN l()"chtQv~ ~i1Ah\ {Qvets or prmfucUotl WM nccdcd* 
(lnco we know thCPtt~tuN tc(luJmmCnls ()f n Hvcs,tm:konumniso w~th~n m~cd t() cotnblnc. this 
with th(l p"st.uro production rrom "hecture (If .1nnd und WQCttn Ulon c"l~ulnto 'h~n lmvu nuollnt 
rctum,~r heCU\fU for livestock uuturprlROSIWQ. U\~n huvcu bnSQ for compnrlng UVQs\ock returns 
with cnlpping NtUI1lS. 

If wo consider tho ruluUvo cconom.lc morit ()( nvos(()ck cmcmdSQs Is thuornchmcy wUh 
which On~y convott fe:cdt~:muNcs nvuililbl41 to thom into net fann returns (cc(monlia UrnclQnoy otl 

reed cemvcrsi()fl). W() nrc nbtc to fhink Qf the cost of fQcdlng UV4~SlUCk In '~mlS (lr tho t\umlwr (If: 
ntlimuls We cnn curty (lU :I aiVCll nWA (known ~f) currylngctmncUy).WhQn trying iO determlue UtO 
most CCOflomtcuUy eflleicnt livestock cntc.rptisu wo UfC nt)l nacc1{surn~tnt~rcst('Hl in U\~ ontcrmiso 
Which rcturtlslhu hlghc~t gross margin or Ule htUhpSl srONs tnt,ram per sh~QP. but tho prouucU()ft 
sl'slcm wllleh t\ltumli the hf,~h~st gross murgtu per unit (If feud COtlstuTlcd, 

'11,c upprouch lukchto uchl~ve lht~ for sheep 1301Ctptiscs'a W~l+'i rou~ u sprcndshcQt b'1~c4 
(,l(UnpUlcr m()uQl which perromlsuBrossmurglnmHd~siR b~~~¢d on the cn~"pds4) the 0l>omtut 
denneN. SNtimmfott ()fthelccd (¢(Iulrcmcfl(s or tJ.,~ sftccm ¢ntl~rprl~ nrc th~tl cntcutiltud 
dymullicnUyusing the .mclnb{)U8nbJQ(!n~ray rotJulrem~mn S~$'ctn to dctctlnlnc. the tm~~'8Y dcmundH 
()f Brnzlntt ;~nlmt\lSt '11(; flU,ln cmmr>OUI:t118 or n r~rm .. b"$~d economic· Ant\ly~15 nrc outlined lJO 10 w, 
1ihc ntst (Ind mo~t ltnpnrtnm. is calculatIng tho r~cd rcquircrrlonta, 

CnlculnUt)t: ,FcodCnstB ~ 'fJu~ Ml!tnboUsnblo ftHurgy n~qulr~Jmmt8 System 

'rhe Ht1r)Ortnn~ c>J culC\tl"tbl~ ti:~d requirements ht~~bccn o.xplulnod nbQvc. ;rh~fQ cuv u 
numbcro( sysJ.cms ()( (!ulcuhuitlB thu Qn'H'g~hJ<lui(Cm~nL~ or Uvcs(ock. two of tht'so whfch hnv~ 
been widoly usr.~ hyfurm m"ll~gcmcnt c'lotlC:nnJstN in Austrnltn um mcknrds nmlJ'nssnmrc (H)77)~ 
lmu Muir tmu SlmpsOIl (l99()¥ {loth Ul~sosYNlQm~ c()nV~I1· energy N(Juh'c,motU.~ ()( rumlnum 
l~ruzlnB tmimws rruoOS(~ ()tLSM (Uvc8'()~k mt)mh)filthl~S, 'fheso s~stQm8 Nly em lhu mnnuul 
cu)cuhnlon. of lh~ cmmJY f}f;t:U$ bnse.d 011 the "h~cp'~ woishtl 

.:t rh~ UUlhOf' tmsufso . devott)~'d uslnHtnrsystzrn f~)f the unntysis tlC lh~ ~cOm)lniCs or beof 
cU1Ut>ptuductlUIl. ttl,,:; system i8 AuuhtsVtCIHlshccMjusod amI Is culled "CnUlQ CilSh'" S~e JJooUe 
(1992). 



tb~probt¢m; wUh bQth .h~li~IY8tcms JI:~lQt .~; JpO; J;lm~Usucrot M A¢Wr4\t#C$tlmA~(lt 
fCCd'fCqJdtCnlCt\l$ llndlhcydp. in()l~t~dny ~ntWl~lh~. \d~n.MJ\J~t:~l¢uht,UQJlQf,uroJn~tU:fcQ(" 
,t¢q"t~nl~. whJQh l$n~~c~$~t)'rQr'hl.\ .lcePfAtc .~CQJlDmlp~vJ\lu~tlPJ1Q'~)MJetnutlv~shcep 
¢1)let},n~. Tll¢~ ~y$tcrnl'cvl:n bt\YC '~dlffctW\\den.fiJUo»,Qf'UW ,cn~rS~ j'¢qYlfi1men~~"f ·~·pse, 
R'¢k~tds ·Amt)lA$$morc (1977) Q;J.ll U\¢irr¢¢d:unh 1\ LSM(\yhJ~)lll~pntj fWClfU) nf:al)Slt),Md It: i5 
4~.nr\ed$' .ht:~mpunt()tr¢edry'l~.b~: ;f9mAhltMln"QO,kn{)~mfnUr,y$h~PifQt ·QnQ m~~u)t ,MuIr 
.tl.ndShflp$()nCl ~90)d¢nfi~ .~pSU4S,' "dlc~muu~':Qrrce~ ~U~I~4tom~lnttdntl 4SkUogrllM 
ncct»~(n:eaduU, dry JhQQptor 12 ;months!'~ .. TUe lAlU:r d¢O.tllO(m~¢Qm~ JO. '.\)0. hJUPJl~llprJntc A$thOro 
ANr~W 4SkU080lm, ~l~uh$h~p"c" Alnllc !ln~cC~rrc¢!tf:lh(t¢pt 

OUlCfsYNtcms9f C;l.lcult\tlns ,CnCr~~f¢,(lUh~m~m$su~bAt~ Mfn'~lryor AtniicijhuN*Fi$bcti~$ 
llndfood (984) lmd StnnOlrfu:Colnmlttccun A~tiQun\Jrc(990) n:ly Qll ~.s~stemor C(lu~tJon$,U) 
eal~uJnteth" en¢t1;\Y .. t¢qult.\lm~mt$l_ . they . ~tluJmuccur"tQ JnCorrfl"tlOllcu)unhn«l wcJ$bt., 
ph~slotogh:~r smtus.grnwUl rates. And ~n(:ruy wJ,tuQ~nfpnsl\u:'Q, And. In lIte SmndlnaCOlllmUtco an 
A~Ii(!uhufl)CnRC "ISON(lul~csUmntcs ()rcnvlr~mm¢tUgl, ¢(mdltJotm such ~~ .tcm~r~,ureAnd dnUy 
dtslnnc(: unhnnlshnvctr"vcUcd, 'ihI:R~ system» whU4) ,rm.ll'Q lhQ()tQtHmUy d»()tous •• roledIQygt~ 
clllc.utm¢fllununtIynlld tonscqu~nUyhnyonot b¢\nl wIdely \l~cd ln~c')nomlc ~mllY6fsmd~t~) 
Uow~v¢r . it shc,utd b¢ tl()1cd thc~quuUon l'cr~rt¢d to In l~ick")'dsundP~s$m()ro (1977) for 
esttfUAtins. fecd requirements worcbus.Qd on" 1')77 vcrslou of MlntsU')Iot A!ltleultuN.,FiRh(uiOH, 
And FOt)d Cl984). Thc~ro~ Ul~ cquuU,msprcscutcd boloWUN 'Ul "pdin~ onU1At pl'rJ~cm~d In 
Rtckurdstu\,j PAssmore (917). 

~rhQ Sheep. C~nL~ model uscn thcrl)ctufx)UNablQ cn~tgy"tlowan@nystcmtl.rc~tcuhult\U tht 
cn~r~ytCqlJitQm¢ilb~()f UlU sh(!~p (tockl. 1'\0 $Y~\CM .Is buscd (Hl Umtdcvclopcd twMfolstt¥of 
Agrh:lfJlt"ro.Pish~1nQS and Food (984). but lncludcs nn(JWUt\C~8 fbr Austr.AU%mc'Qndl~I.(mi udnlned 
from J~jckttrds dud Passmort.\ (1917) and SUmdiflll Cmnmtn~u on AllrlcuUUfc 099(1). 11)c MJnJsU'y 
of Asneu .. JusNt Fisheries ~Yld 11()od 8~~tom,bQlnttaritMI und lh~tcrQrc A dlrr¢tcm tH\JduQUon 
cnvfroumctu. tends to undcmsUmtlt~ non,mf Hhocp(mel'~Y U~tlU~ In un AURttnUM Qtlviromncm. .To 
fUustrnt.e thist Sumdirlg Committee .on AUrIcultu~ (1 ~9(})cgUm~ltc$ the MJntntty nli ASrlcuHu~f 
r:lshqriCff nndFood cnlculuUon for u. dorsot wcau~rtNmclnboUaL,\bl" onotlty rcquirctmmt l~ 
upprmdmntcly 4~«;cntb(!low what. would tm(~xpcc,elf"nder Ausw,Unn cuuaiUonst 

'rhe problem of tcdJ()us cnfculutfotls whon csUnunfng tho rood roquh'(nn~nts ofdlffcrcfn 
sheep llocksis overcome i.n th~ShQcpact1~~ modal by 'h~ nnktng (If th\l shcQf) nOC~.pr41aUCU(m 
us~umptlo.ns to II SCpAr~t(t ItCcti()fi of Ih~ spro,ut~hQ~' which conmfns the, nUlU4btlJlsubl0 cnursy 
UUOWMc¢ cqunUcmsl .11le .Uftlt or filed used in. thcsocnfcurnti(ms Is UIO iJlCunJoufQ (M) or 
mctaboUst4ble onergy, Mj ofmotnboliHu.blo (lm~fgy urQ~l(m cotlvul1od fnt(l ("SM'. whlch nro tn turn 
sutlllucd to glvo .. (Ul· .. utmuul PSEre(JuiNOlcnt rorUlc .. spccitlcd ·flock. The prus~umUon of fC(!Q 
t~quJr¢mcnts in DSBro.ther Ulan Mj t~rms is d(m~ forrnmtnnrUy lInd for C"~ o.f (nrmor USC~ 
However. Sheep CctUs roU\ftt~ tho ablUty to report feed· t\!(luircttlctUs and gross murutns onA MJ 
bn~i$, 

1'h() .mctnboHsubtu energy rcqulrcm¢nt~ ntctti()d or QafculuUng ~mctt~y rcquftCfOCrlts clf shcl;)p 
ltHCS th¢ shccp;~ weight, ttl dcwrmh14 thO mufru.cfmm:~Ct1Cr8Y fCclldremr:m f()rUtut,tUltmnt Hct\1 
mnintctmucclH IlNsumcd lO mcuu StttH~S quo, thu,hh Ute ~mnnmt of' ctll;:rgy rcqufrca f() ~¢op (\Jl 
nnlmul ~t: itH. Qu.rrom weight An~ filuJnt4Jn. nU bodUy functions with ndnifllUttl cKcrclsc'- am:~ W~ 
knOWUlQ Anhrml~ w~t{~ln n.nd uu~(CrOfQ«lemntmommecctmrgYN(}ulrernctlt lhc~ utca mHtlb~Jr of 
Ilddidotl# to mal~c (or LtrowJh, prqunrmcy. Juctntlon. ~xcrcJR~t'lunHw ()f toCdt r\nd cCllclCl1cy Of fec~ 

'- A8Hum(JdltlMhrJ~try or A~ricunUNt 111sh<uics nnu f~ood (W84) to be A PQnnud ()f ynrd~d 
Il.nlmnl~ 
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~Qnvot$IM; .. 11~ cq .. unQ~lfu~ by Shcc~C:enfJi ;t§)~~thun~)~»~rSYtc(lqh\1m~'l~~Dr ~h¢CPJlN 
c,~plllnc~ 10, below. 

f tMfdnlCn~n~fjn¢tS)'R9qultcm~nt$: .. . . ..... ..... '. '.' .'. ..... . ....... " .............. '.. . .... .... ....... " . . . .... .'" 
ThQ·<}~l~ulIlUun~'i tCQl)ft¢(,t'Ja dQlermh\: mntnl'CoAnce D@ mu.ae upJromUle (oUowlusthw,o 

(<JtnmlM.PJn.UyMinfsU-Yt'f A)lricUUUM. 'f.lsllcde£ IOd:I~®u(1~84w :~p,; ~118IYc'lmo t()mlyl~r()t 
rttsUn~m~taMUsm~s:. ... . ..... , 

.r~M (MJ/d.~Yl' If(O~~;l+'W>;1~)'Jl0$(l) 
Wh4tQl Wis fkuuanun,ut'bod}/ w~ll1btt'lU\d 

;.o,s l~ 1.$~,r¢W~UUW!mC()f 
;Mh'l$uy(lrAu.ricult"nh~i$h¢rle~ru,ldl\lo4.i J\1CQmmcnd«~l\r~lYnlfow~"c,cQfny~~rocf)tt~ 
J\dd~d JO lb¢ rA+~dtl~ lnCltlbon~nU,q)r"h~Cp~"~r$ J~ 'pA)vJdf, .. ~ l~ ~n$nrQ;fe~a rcqul~m~nm nt'gnot 
undorcsthruucdi nqu~\u()t1 (1)sIVQ$ Ihc~rAst1ngm¢fnbnU~ ~~)~~tt}trcqutr¢m~nt ;of~, ~h¢c"fTllc 
nmtnUo\vAnc~whlchmu~t .t>~ .. A(td~ai lOUllsI3~\tth'.lUvny In(~rcm~nti(Qlsotcl'~~4lu MRn~xctCis¢i 
aJlowimc~ In R!cknrd$nnaPA$.~~noMJ !n71. 

'."110 rQrtn.~l~ (nr'. Um .n~livhY .~n¢rt;tU¢~)tJ.3. ndum,cdfro""Ultlt,g{vcn . III MhlJstJ)'of 
AsricultuNt .j~shcliC~ nnet. 1~00d 11984) .nr'd Rlck~t1l~. rmdl)ussmON· (971)~ Mh\tSl~ ,ur 
A~rh.:uU~ref AshCI'ics. 3mfl:tood <1284Plt* :H1Indlcut~ UlriC QetrvUyfncr¢mcnt'fh~~t to l~nHowcd 
f(\r(wl:r ~"dfib(}Y~ f,'~sUHJ n\~I"b()Usmt thOij¢ w¢te: 

n~, ({)r h()U~fld rmtmtltK(\e. In"fm¢mme~ tlt t~~Un8' filcttlboUsmplus the 
5% N~r¢lYDlt~lw~nC~\ . 

lS~ t~t'ytU'd~d Atlfm,.t, (H~! !d~()Rfc~ard$«t1d 1)~\S$rnomHn7})nj B), 
15% far fO.,l1lfnn. nn.JmnlS8nl1~d.undet'. fuvmmlbJe ,(!QndlUons (Ie 

lntCtl!d~cty grulj;d nnilnots ~ n&~p J 0711.Wld 
()O% fot: fbrngirtgtinfmnW gJ1.zt)u 'md~t cxtr.mdvcuro:dh8 cOfi~lUanR 

(R.fcklltdR nmJl'lls8rnOl'¢, 1917 j>f.h8). (2) 

· nlC thIrd nUnWAnCo. which tfulkcs. UI) lhe ~lllltSl'. rcqulrcmcml of. rnah\1cmmc~ Is ,he 
cftlchmcy of I\~cd UfUistUlon4

1 Rfcknms and r~,~motO (1977 Pili 8) noted UlB'- Ute efficiency or 
utHlBminn uf m~'1\ix)U~Ubl(}~l1et'8Y IUr mnlmClmnCO vari"~ wUh the MB (rrH~u~lxlaS"bIC rlnot"y) 
contem ()f th~ f~cdtmiont 1'h(lY csHtnntcd the fbU(\wh1gofllchmclcs ·of convCNlI,m r'lr vmiou$ 
qunUUcs ()ffcl!d: 

66% poor (l\lanty recdt 

68% medium 'Juumy (cJ::dt 
71 % no()d(Juu1H~ fcev, and 
74 %conc~mmtcd rutio~1sJ (3) 

1~h~soq\utlhfcs or feed ,~orNspondt() the f{lItOWU1t\tUCi{lbonsnbt~ ctlcrt~y luvcls: 
})ilor qunUIY feed .li'I. 1 t J lMJ ()f 1¥US fwr klh>grrun 01' dry mutter !MJ 

M~tnum qunUty feed .~ 
Quod qunlHy feed ~ 
C()flC9Jlifl~~,J mUuns .~ 

MI~IK~ liM). 
8.37 MJ~n!/.,~t; PM. 
HM).t Mj MtU RgOM. Imu 
ft,7lMJ tvUVKS i)M, 

u~tOi.\cq\UUfml8 (1) lU. (3l. nod tho Hhc\~l) .. w~lght. nruzln.u, cnvhtmmcm . nnd quality pf 
pusturo l)t (c¢d. We arc «bJ~m dC14ntlln~ ,he mtdnUmUflC\l <monw r~qufnmumtti of dry udult sheet). 

~ MInIstry of ABric'ultum~ r11shortcs und . rr(m~ (1984) UI\e n~cmclctmyur utUisnUon nl' 
f1lC,~tl(>usn.b'c ~n~rg'y fOr ghc<m AS U c(m~tRnt Ot7. tl1lfs is cansJdcwd mo~ hlUCC\Jfutc und~t 
AustroU"ll. condIU()tl$ wheN ro{~d uuolUy eMJ MW KS PM) vnrlc$ wIdely thnmalmut t,llu YCIU 
(Sl~ndJntl COflUUlttUO: on AgrlculturQl990)1 



.MUfnteQtm~ J$,()nl) l'AnOrUn~ tQt.ru¢nQr8~Nq"h\:m~t'( i()r~,ghcepCn(crpd$~d~pc"dlh~ .()~ the: 
tYl»ot~tn~rPrJ~tmdJb~"ac~r~ru",'.pmg¢fW'· . For cx;'mpJ4tJnA.mcrino$(!I(,rcpl~c.fnu flock 
pJ'OdU¢hig2amiqmn. wool ~ridjc.Ublgi 3().~n()8rnmmAl~ w~nn.~~«t30 WC~~$ otuBcUndcyU ~w~ 
hO'8~mu(4$~UoSt'lm_~t 1S, w~kSQr 'QaCf"10mDlnltm~nc~it~cdt¢(lulNment$grUl~nO<!.k 
~¢«lUIU' fQr701Xtrc¢ntof un;~ rc~4~¢<lulfCmetU$hi .. }fh~ r.~nt. AddUlllUtU nluhU¢,)~ncQ ·ie¢d 
Nqult¢m~nLB ISU1C cn~rlJY ,.requlfi)U for ,so$t3Uon (.C)rp~'finnCY'1 

z. aOgtum\nnnQrsyR~~~lU1IVn)¢mH~ 
A&t:stuUns' l,lWC ;U8¢8~gJlll(:t~t~y 1ft u,o 'p,uducll'pnQt th4 (oetY$" .~Mlfscxtm gnOmr is 

"$~byU~. JroWh}jl~tUB ~~,wQll'~'by th<# ~V/~ror tb~ ,pfodlJ~th)Jl.(>r ll$$u(l, anUJllQmbro~H 
"~~oQll\\~d .WlUlt)~lntUlcy.Thc AmQuntof ,onQrUYtc(lul~d. by Ul~grQwhlgtQ~l"~ .h~~bQQ')' 
csUm~tcdby SmmUutfConuntnc\) ml AgricuUuM (t990~n\bt() llU) ~nlfljpl1)$~n'Qd.J'lT"blO l~ 

Tnb}c 1. MctuboUsnlm: llnCf1JY N(l\tJ.r¢d fXlr duy for .nrogunnay b}lcwes (w\~~klybt\sls)t 

As tho. Sl\~QI)a~ntsmodeP8 teed tcctultcmt:tll8 nrnbmlcd ()tldnllycnQfSY (.mlQylurJmlR 
whloh nO) lll~" ~ummcd tU~llvJ> n\(Hut'l~ ~VQttlues. 'J"hovuluCH pN~~nt~dhl 'I'nblcl WQ~ aduptcd 
tn sfve (he nnur~~J pmscfitcd In '·uhlc 2. drSllhty~d on " tnm1thly lUlSls~ 

trullio Z ~, ·~f~m.txJllSt\bl~nn~rgy tCLlu1rcd per duy frrr pmnmmcy by CWCH (momhlybu$I$). 
, ,1..,.:,. , \ii, I '" 

Mont.h~n~ror~ 1~«!rm3 ~l 
~;~~~~~~\~~~~~~~~~"""~";!r, !i ."H~. 

Mn (MJ/do)') rcqulYl:u {).4 2.8 614 

rfhoUc.l$UHJ(lfllnCIX:U1cm iR uddcd to UlQmnlntcmmco flgutc.s f()r ",g<!HtuUnu owe. Tho fyn~ 
t~qult~mcmui\{cnM Term Nl)r~tn~ms. thocn~n~Y expended Itt birth by Ul.(' cwo nna 18cilrri~d 
fotwlm.t i~lt extrn cm~rBydcnumd (Oll h«Uj(lf UHl 1l11H tUmult of luetmJotl, 

3t~(H!UUltlfllSnQrgf HcqulfcmcrUs: 
As wHh ptrJgmmcy. lucUUJnu Cwc$cxpcnd oxtrn encrgy <)tl tnHk rm)ducUnr\. inns l~ 

IncJud~dln thu ShiJCp CctUs nwdcl '(; energy cnhmllnlot)s asu JmUuHall fnCt'CttHmt. 11'~ (,,(multl for 
thocnlcululion Qf lhe, cxlrn ~m~r»YJ~(llJlrod f'tlt hmtnUnn o()m~s fJ\)tn MJntatr,Y "1' ASl'lcuHml),. 
'Pfshurlcs nnd r~()()d (1')84) undl$l~lv,mn~: 

MU (M]ldny) MHk URg') n 4.6MJMB I Bfflclcnoy of UtUismicln nfMU «).6~) 
(4) 

~rhormnmln used in Stnndl.ng CmnmJucc ()fl AUticuJturu higlV~n in ~(luuti(m 5, ThIs SltUldlnu 
C()mnlHtce (Hl At~rJc.uUur¢(H)9(» formula, Ulvcs nnQJloruy voluc c)f mUk production which Is () (I~ 
tugh~w «nUl UloMlrHnry (If Al~ricutturQt fl1uhu.rfc8 tlndffcmd IltUU'QH, 

Me (MJld(lY) Milk (J Kg) ,~, 4.72 MJ M.a I UfIlcJcucy oflJUtlsUUtUl 'If MEt (tlI6) 
(5) 

'1110 Shecp, CcnL~ mod",l uses tho Sultldlng C(U\unUtcc tnt AUrlcuUurc flautc$ us lhUSQ ,ltV umro 
Ctttmflt And w",red~\lcJ()rmd (ar .A\J,s(tn.thulcOndm()n\~i .ns(fmnu:s ~lr n ;)WQtg milk producUun nro. 
Biv\1n In Tnblo ~1, 1110 cstlmUJ4}$. Unl (roUl Ministry of A~t;QuUm\). Fishcrf(.)s uud P()()d· (l984. rr«blo 
16, p~sc 55); 



ThC$hc~11Cct1(8,n\~d~lAn()WRUn~ .QJ)cfillQ~ (U$tl¢CJ(y nClun1.~nUkpmducU(m whQm Ulem> 
,ftsurc~ ·~t9·:k"owntpthcrwJ8~ lila YAluOH hl:TI.b1~a ,ft(QHSCdA$ der"~Il$, ." 'rtte8f:~mthcn~()Jwcrte~: 
hUe> the .41ddluQnAJ.Ml~ rqq(lln,~d, ,by tho '1~clnUn4 ~WOt Thcs~U()oYCnOUnIU~$r()r Ulo.mUk ~J¢ldH 
In 't'~\bl.c3. ~N JUl:8~mc~: In tr,\bJ~ 4" 

t41bJ~:4 ." M'URO(lUlhUnCJllS forMUkPmducHc)U. 

L.~<:t'dl(m~10ftnt '. % 3 ._"m".· :.),:. 

It, sJtould be: mn~d UlAt\O "VOid d()"hJ,ccmmUn~ fha cnotgy rccluirQn\ontsof luctuUnucwen. 
the MBvnlml or milk IH.s~lbtrm.aed from. the Mil mqutr~t1'I~ni. forlnmbs· J)ro"wQufllnal 'r'lllfi tfl«:nns 
Uuu lho cncfUY roqulnJmctU(;()rsr~'wJn~lnmbH(vro~w(,lUuhll0 ummOl fltlt1tnUy byUn~onoruy vnt~tQ 
of mUk fromluctnUnn OWOS «nd pnnJnUy by tbemlsluro 8tll~~d by tho 14\mblh .IUcknrd~ una 
Pnssmmv (1977) tiUm~d. Uun ~sn rtd~ ()f Ihumt) "It Is riot um hUlccurulp,li to u,qsumc U)ut.lhocnQrtl}' 
t. \;tulrcmcm of Rowe plusl"mb un wcufllns it, lh~s"mo ;~'l thcuwe ut 1)()Qk.luctntlon. 11118 wnuld 
j:,··;,o n lOUd Cnflr$Y ro.c,uiromem (()t ft ewe JUlY InmbCs) lUI wmmttlU, nUahUy lowgr Untt Ute tlsums 
whloh t\t'CculcuJr\tcd using lho ubove m~tl)()dJ 

4. rLnergy R(~qutwmcnts n)r amwth: 
tnu~Qtllcyt4Iiml~ for Iho uncfllY n:clulroments {()rgruwth urn 'mm~ complex thnn Jlmsc 

gIven In cqt,UlUnns en m (5) for mnimcpuncll nf ndullshccpJ r:ltstly Jho cql.mUon uHcd l()cnlcuJmc 
th~ ~ncrgy ruqulrcd for fustln» mClubollsmt()f arowlns sheop (PM.) Is different, frmn thut l~ivcn 
nbove In cquntiOfl (1) 

f'M. (MJ/d~y) .;l. «).~~)~W)'1~)~1.()5 {(j) 
Where: PM. !s f(lstlng rnciJlbollnm f(}r !Jrowlhi 

W iskU()!muns of body WCJllht. nnd 
1.05 in th~ surety nU()wnn~Q* 

A~JnJn Uds Blves JUUl Ulu fosUug mlJltlboUc unurgy rccfUJnnncnt or tho urnwfngsf.lcCpJ 7'hu «ativUy 
uno cf(1ch.nlcy nlt"wufluCB d(!~crn)Cd lneqmnlotls (2)llnd (!\) mURII~· ndtlCd 10 11M, to obmln tho 
tJ)ulrm.mnncc onl:ruy nnlulnuncm flU' Uft}winu sheep (Mm,). 'j'ho uUuwnnCe fOfijf(iwlh or w~tuht 
unfnmust f)Q, lludqd tel Mm" 

AN \lIe Sheep C~n~' modol cnlcuJntglJ thQ doHy wc:luht !lulu of' uulmnls bnscd(m uPQcH1ild 
totLlct weights. the tlpp.rmmb used to pNdict the energy vn1.uu uf Uvuwcluht gnln is dJrfof\~m l()Ulc 
UP{)f'HlCh typically USQd, NmmuUYt whun c"lclJhuin~cUctLlf fC()ui~mClllS WQ ute lry(ng to Inettlet 
t.ho UVQW~JSJll uuln of uspucHlod unJmuJ sfvunthu r()U()wln~ UlI'CC vnrtnblcs;. MIl ~(mnmt of tho 
reed. the. IlvQWC1Uh\ of' tho nnlmlllf~nd dry mmu:r imnku. UC)WQVQf. In tho Shellp Cont$ uu)dQ1J 
~CnU8Q WP ~Iroudy know thu livowctuht gotn nff the ;\ntuHilH (which is cnlcylt\lcd by dividing 
()llfJrtuor 8peeUlcd nmJ~' wcfgJun by «nfm«t nglJ (\f tura~t wcfahO, wlmt wo nro lr~'iult H> dUhmnfn~ 
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iltheA.moufittlfMI!U1A\ wm#tf~h4'l~~~'lN~lqln!d. t()'em}bloUl¢MltUnl1()i~roW tltm~t tAtlt¢l or 
pr¢d(~l¢dsrowtbm~. 

MI"IlltYQt ABrit:uUlIfC.P1BhuriCH un~ fpc~O 984) $J~tc~·lbA\UVCwc'Bhl. SUhl(LWO)thAl 
~{m~.p~htev¢d from t:m~rLW fttofCd QM ~. cmcul~~du$lns lhQ .f0rJ1luI4: . 

Lwa H J!tl~m~ Si9~d ~ 1\ 
nfl~rgy Vltlul,) (If Onin BV .. 

'1110 energy vntuc of' 1I\1~W~18ht Bntn by hnllbR Is glveil by Mlnlau'y or AL~riC"ltUNt flslunlcfJ and 
ff()od {UJ84. 11urmul~ (44), pnau 58) as; 

1()Slo 1l~~.1# ()J 11 l(}gl~ LWO + OI(){}fW ... O"aa (Mj;gg) (7) 
Where; w is w~HU'llln kltogmm, ~mJ 

. titWqIR.llvCweluhl! gilln In.81dny. 
WhhsubstimUon (if U. IltfW" (otBV.,C(lnuUQU (7) nmyb¢ruUrr~l"aCd 'Q~lyctll~ rOn()wln~ 
fUnnuUl to C$thnUlQ· th~ nvcwC.laht; U3hl·,}rgfl)Wlf)U~hC¢1) (Mlnlslt)'Qf Aurl,!!"ltUNtf~i8tHH'IQH lUlU 
F()od 1984 tlnge ~In: 

logm 1".\'10 ll#O,91()BII) UJ" O.{X)3lj W+ 1.91. .(8) 
T!(lunUOn 8 IiNdlcl$ UtI) Shc¢ll'slivQw~lt~hl snlnl Wlmt ISfcqulrcd by U\¢ ShCQJl Cetua mod~l Is lhQ 
ctlurgysmrcd Il~ from n glv~m llvCWQlght unln, WQ con .cnlculute Ulisbyroorrouginu formyl" (8) 
to itcU 

lODl0 lSt ~ (lo8Hll,NiCl ;> 1~9) + O,()()3() W} I 0,9 (9) 
Which muy nlsu bo t~wrtu~n to Ldvc us: 

n •. ~ t(YIOOUII) I~,WO .. lt~H ... (MX13G \v) lOj·') . (10) 
C(m~clu~mly rmm a "lven UVQweJaht. gnln «I'd MBGnnlCm nfthQ r~cd we CUll c.4\IQulnIQ tho ~1U 
r~<lulr(lm(!ms of' A hypcH.hcUcal nnhmd on 't Jun11(!uh~r Il"stulV, ''I'ho next uUdlU()n to c"l~ulnUnUi thg 
cmH'UY Nqulrcmem or sheop is the CUOYUy rcquh'COlQllt fnr the nmwth of Wp{)}. 

5. bncfltY RO(IUffemQnUt f()f \Voot ,()rt>duct.i<m: 
llickarys qnd f)M6mm~ (1977) HUUC lIml, tho t\CCUftlCy elf csthllUlIJ8 uf the "mcrgy nmUINU 

by sheep ovor roluUv.Qly slltH1l>onmfR or nUle (iQ periods of OUP rmmth): 
IImWUl not be Improved slgflU1cluUly b~ tNutinswool urnwlh null ~ntn in body USRU~S M 
sCllurmc ct1lit.iesl It il~ KuUt~ONtcd lhcroJOf'C. lhnl "II tho Utllns In tlVUrnU UVQw~I'tht. \10 U~ntQd 
usir thuy WON unlnsin body USSU01UU

• 

In order \0 n:ducu thc cmnpJexlty of en leu lin Ions in lh~ Sheop Cums nmdQl this assumption WA.~ 
adoptod. it should l)'~ r\unomoorcu UUll, U 5% "ufc(y nUuwnnLlc Is t\lrondy nddud t() Ule malntonanco 
rcqulrcmctUs or un sheep. In llght of the "hovu thls would bo 01tpcctcd to ullow ~um<:lont l~cwny 
n)r wuol .1)mducUoll~ 

61 Ilnoruy VnluQ of WcJUht l>woR8: 
tn order toslmpUfy the ~ulculMlons tn tho Sheep Conts tnodul wulght. lOSN Is tmt 

considered, Whero WQI1!ht loss "eeL/ni In udull shuCI) tho wcight. chnnge from emu mmHh t(l tho 
ncxt Is onl~ c()n8IdQro~ tn tomls uf tbe ducrcnscd Mn for mnhuQlumcc uf those .shcup, It Rhoultl bo 
JX)lnt~d out thut thoro Is Unlu h)ss of nccurncyoxcopUng tho ens!) wheN th~t'U Is oxtromo nml 
conUnued wulahlloSN Buch M In J} urouuhtporio~\ .Sh~cp CQnlS wns not cmnstnlctcd te) culcUIUYl 
tho f~~c:·d rcqutn,uncJlts or sheep ufrcc~ud by (Jr()ygh\ but to nnnlysa the Impm.a of chAnges In 
tochnut()uy on. primntUy sIcndy stnw ~hcQll \lfltcqulnos, '('heN 'Ul) sevot"l mentols which nddJ'¢sa 

$ Nute thnt fn ttl(: Shoep Ccnts nmdcl It Is lll' t<) the ()PQr~mr I081X)cifyronUslic tnrU~H WQ'l;ln~ 
for ,ur~ct "ncsi tfhero Is no lImUuUon (If dt\Uy 'ntuk~l tlSRUtllcd hl thl) modeL 

8 



«l~pml)J¢nt()r QillQUI~Un; U\~dm~ghlfo~d m \ulrcmQmt;~u'~ljh¢ep,en~()rpri$¢S$uch rufShocpOt 
DroUBhtp(lQtJUmbuck ~ndC$U~O'KQm~pl"n( 

7. ~nnhlun ()( ni'l)' Sh¢cp~Ylv~lenu 
Thoro ~~2S()~71MJ()rMBhulLSMdhl i "gUN Is ~4doulnt¢drrom UlC \JUnlliU<>J\otl .. SM 

in Rlckurd$And r)t\$stllom .(1971' 1m. 14)i 1'h¢lrfuU dQNnlUollQf n J;.SM Is ItUle ~ncrsy mqulrQd«l 
tnnhn.nfn Q H Upound (SO,kU4'Brtnn) lft'Yshc¢PUM~hl~ tmqdlutn {luuHttl)nSnu\)$ fur n 301!day 
motllh. nrJ4rnUawfns rut 35% nf fn8Unnm~mt)OUsm ror CXQfQlsQ. Thf'alSslvQn ttl' equ.ntion It 
l)4,lI(,w: 

OttO I~SM ~ 30 dnys rt~'Ung 1l1QJnbtlUSnl x ox,orclsofnct()t xc010hmcy of feed COIWQl"i'I()l1, 
. (It) 

1~I~kfirds and t)~~sm('1rQ u,se 1.35 M thQ oKotols" "uctor. t~hl11C(lulYnlcni itl llUlt or Ml 
hmm:dvdY8tW.~d unfmnJ, trh.~y,. usu68 %. us alO Om~IQno¥ of rooll COtlVQfHlolhU)ls IR ror~m 
u.nJmulsrttztngpnsttnc wUh n Mn (!tmtcm flotleaR Unulftf37 MJMflt ()r IIm~d(um pt\sturQ'I by 
t~fck(ltd:; (md "assnmoo·s d~nnW()n, . 

'f11~ fccdroqutNtncntQufcy'aUnns In thuShcQJ) CQtlts mOdel Is bnse.d em n 3(),4 dn~ month 
(ff.t. 365.25 d4tyS in ft. yaor div'd~d by JZ mnnth~' .mH u30dny, nmmh M rn the Rrcknrd8 ~nd 
l>OSSfllOt\t donnlHon. of tll-lSM,. '~hQ ,'aUy cnuruy Nqulrc.ucnt nClho Sh~QP dQlln~d bymckt,mls 
nml PUSStllOfC is 8,3579 MJ 111US, tho ~mtrgYNqulromQntor u 1,wBM in ttl!) Sh~ap Ccnta nmdct (s 
254 MJ ofMa. tl~h~ cncrnyrcqul~d for n fJSB '8 tw~lvu .hnos that rc(}Ufrcd by nLSM~ l.rhnt (s. 
30S2 MJ (If Ml3 0,0'. 36S.25 t",ys mufUpHt:d oy 8,3579 MJ)t 

11)0 dct1nftlon of n DS[~ n,r tho: purposes of the Sheep Cents mmtol nnd tnts "nnl~s(s iN UlO 
amount of Qm~,.uy fCquired tu molnUlfu n 50kHournm dry sh~cp tmlziug 'ttludium qm\lltyt mmlurcs 
for u 30 dny tmml.hi «ncr nUuwmu un ndufrfotlul 35% (If ("sUng JIla.tnhofiRIU tbr Q.~ut'cISUt 

'~t1UnHUlon ur '~lv(tstnckIJubuur ttt:(lulrcntents. tmd Cost1i 

'rho tlflH)Urn of Jnbour used by fndlvldunl fnrm m.ntvlu(.ts varies widely, 'ntO Y',rfuUon In 
lntxmr requirements In due (0 A number e)f roosnns. Some (If these rCnSOftH Includ~u drrrOfQJ)l 
tnachlnQt)1 or cupit«J ~(lufpmcm nod Ihcrcll)rc dfmmmt, WCtrK cotQSl dlffcrcm tllcthuds or QOnJplQthlS 
$JrnUQrOI'fOrntlott~ {such At'l an InJccUtblc «french VCi'S\.f8 n trudHlmml (mil drench), cmltmctofS UN 
used fllt tHO .. ()puruu(m, mtlchJn~rf nrcqUJrnnClU f(tUuJ'c elf fnoXrmrlencml. opcfutm1f, . Qr cUmotn or 
physlCll' dlmcuJUC8. Wlmtc.vcr the r'UUSOU for tho vnrfntJ<)tl In thu }Ub()Uf required to compJute A 
pnrUcuJ.!lr tusk thll orx,mnfoll must ba complctod. A8 u C(U'tsc(Juc:ncu tho ftlrm nHmu~~r mystphm 
n)r tJ~c fn.bour Umo I'Cquit'Cd.'ltuhuur budnctfUJI is (i vUn) pan ()f (ntm busfnc:m fttanngumont. both 
for Sfr;ltOL~fc I)f()duoUon phumtnB nnd IllUmehll mlumgcmu.m. 

ThQ nmmm! or Jt)bnur lIsed In Hvcsl()ck emerprises 18 dlmallH to cnlcultHe nroclm.lly. trho 
dlfllculty wUh phumlnLtJnbour use fnr SCHottd (ufmlnL~ ncUvltJo8 Is QxncQrbutcd In livostock 
prouucUon b¢CAU1HJt>( thf.tutl(lrodJQUlbJo muur4) ()f ntllmtHs, W111J~ the lnbuut' rC'lllfrcmotl(i\ for 
t~U'ming ACUVUJUH such ns pJmJ~hlnlJ u n(lld may t){.) dIffIcult tfl Pl'OClRCly time bucuuso or unknowns 
$\lch us Uf()unO hardnoss,tmQ1()r wheuJ $Up, mnch;nury nVlJrlnp. mutlnc cClulpmcm mulntl:UUnCQf 

4 Por mom lnformuUcHI ()f) how til cuhmlntl.) fho cnunw rcqufromcnln oj' drmlght oJf~c~ud stock 
sct) Oddy (to?S), 

1 ~9 ,951 kenJ = 2S0/J MJ 



O~tutUtskln ft'l4 tl$kOf~q"tpmcntn\lhU'Ot. UlC num.~r .Or~(tkn()wn$,JfinYC$h)e.kQ~fi\tIQ"~ hN 
URURn~ f"rINht~rJ 'WtWl~V9l~thC hUHbnndtl' nrm~rmn¢mcnLi .uQl!yhy thnl.'Hund~rtA~~m.U1Q 
ynprcdt(;mblcn'Uu~ of rutfm~l~prrC~fJJ Uv~tnnnn~¢rt$~bmI~ tobudg¢t mol,\bo'~r Umo~qulroU, 
.P()r¢Kt\mp.I~, u}Qnm~ r~quh'¢d ,futASltnj)tofMk, $"ChA~ mU$t~dn~Rp"~d()ckd,QpqUU8Qn u 
mUI1.bcror r"¢fOmihdU~lJoCJ~nQ" .Qr th~l\fjfmnt$tPu~,urocond1tlQlh ~Jlml1UQ condlUon~t. opurnl()t 
$kfU.mlulpmcnt, t~Uubm~Yt ptwslol()~tcuI8tAt"BOr Utcunlnu~n. WhQU1Qf arnot thQr~ Are ~gU"~ 
i\nfruul$p~s~utt Atdm"tlcm~n\m~nt •. ""hUDI CQudlUoO,(JVIAUVO r(lU1~$$l,'QPOl~mphYi And 60 on. 
Vor thfsN~~()nlt i8 iflO': tmcommurJfof'th~ lobmlrf(!quhvm~hts rot u pm1hmlu, opOrulfOJl to be 
twfC4 or hnlf~' much m{ fnlU~Uyc~Umnt.od. 

;rhuShc4P actn8fitadQlc()U~Cf.S htbour UmQff required in t(U'I1Ul or Ol)oJ1lt()t aUf>PHcd ru~ur 
fot AUhusbnmhr ot~ntU()nSbUltcdfJn. ntl"Htftmu~· nl~ opcrutot mllk~lfrQtCuell husbundry OjmfUU()U, 
In thccns¢ or COtltruct.cd Op<}tAUOtlHSUcb JlS8bc;\rfuS()tcrot~hhU{.thcopurnt()r $p¢Qlflcs outyU\O 
Inoour m<luJrod for th~ ()[~rnHmlS tlmt nrcfl()t ctmttucWd. SUCh «smustQdna nnU ytlW work. 
t"ubout.tlm08Atc rcclulrodoy Un~ Sh¢~lf' c~ms. model for tho foU(}wlnlt 8h¢~plmsbntufry "~UvfU~s; 
drcrwhJm,h Jcufng. Uccc()flu'OI, vpcclnntlnn8, ~"Hchfngt6hctlr't1g. murcsln(t .ntld {'lulll nlfukJna, . ftue 
Sheep C~m$ madlJJpmmms We ()f)JJrlUnrt() cstlm(lt~ th~nutnhcr ofhoum thl) huabttudi'Y ()poruUol1s 
tUkQ8 t)Qr (mo Ulousond IlhCQPlOU14r Inb()ur t'C(lutrcnU::tltH noeded in the Sheep CofltlflftodCi(mn 
thl) snporvlstcm of Jolulnn. JumblnSI w(Ucrl

, ptmtul'C' (Uld mhcrlnoour roqulrntrlUOfS n()~ ClStlwttero 
81'>4ciOCu, An cxnmpl~ or thu oUlet "mn f·JHcwhol'(tspecUied In{)nut'' would b<} thu nddlUmu,1 
h,boUf NtluJt\1d for f}rtlsmmcy summing If •• WClt'U untlcfUlkctl. 

1~or 014). husbandry ncHvlU(W, th4~ modLlt thml culeuhu~B th<l munoor ()f sheep on which· tho 
husbtUlds)' ()rXl~~ti(m bi' lwrfonmul und d'dm calcull.UUH tIle InlXmrro(lufred for thnt opgrntf(m on 011 
nnmmJ bttqls, ~l'ho supcrYJsfon Jnbour Umos nrc Hum nddcu to UJ¢ .lmsbltrldry IUOOUf times Ut Ulv~ R 
loud lnbour tC(luJreulcm (OJ' Ute Huck HpucUlud. ~~n!i~Pt~ id~l,t16~tl(UFc.i!J~t~tljlg.jtl~~~.1!.t 
In,lllQaWnJl!nO~~n but ropmls till) net n~turnt() Julxmr for the clHCiprlsQ Rt)C~lIlod in fCt1nR of 
llrnss muruJn llOt opcrUlor 8upr.HQU lulxmp houri If It wns donlrnbJc for labour to b~Jncludod "$ n 
cost thIs cut} l)l) fnLUluuHyenh!uJntl,ld ItS l(mg llS thu h()url~ lubmlr C()fll Is k.llOWll. tnm mnS{Hl for 
reportIng Bross mnrulns per nr>nat<)t Jubour hour Is so Ute (>parmar cnn use thIs llS l!n Il1dlcmfotl ot 
the opp<:munHy emn uf hJs/hUjr tlmo umJ plon pcc()r~lnt~IYl A sccandury lmnon( Is 80 nccurut~ 
Jnb(mr limes nrc cnJauhnctJ for Hnour pmurumminu pUtp\)SCS, 

AS$~sl)hlM tho Cnr)Uul VuJuc ¥11'1~lv()8t()ck 

Cttlculntlnjl th~ cnpJttd fctum to Uvcstock ofltorprJsclt cnn be (JuHQ c(}mpJfcm~d In Ute cuso 
"f mixed fnnning ontcrprfsos, trho complhmtton nrlscR when dctonnJnhlL~th(.\ prol)OrtJan ()( lOud 
cupiUd Invested In Hvosmck onlQrprlsc8 nmllhc pmporU()fl which Islnvcntcd In non!lHvcHIOck 
Qntorpris~R, 'rho nppnmch us~d In lhl>ShQcp Cents mout'i Is to cnluulmo tho unmml eunllnl l\nurn 
for cnpHnl invQ~lcd only In tho, HVQstock P0l1lc)U or UlP furm, 'J'hJs JsnofCs cupfml which 18 
hl\lQHtcd·ln hmd. mnchlncrYJ lU}(j buHdlnltR ~lC'i In Ord()f !O muku nccurnt4l cmnpurlsous or dU(lJrum 
UVQst'lCk enterprlscs, Illu tot,um ftl)m tile oJlpHnl jnv(}~tcd In Uycsl.()t,!k Is uRed 1\5 nn JmUCUlOr uftho 
rchUlvo flUe {)C anpllul NUH11, 

tJ1l1tS Q.otnlltu'lsou iK nceY",J!} lt~· long nn the dJflQfCm Hvcst.ock cntcrprlsoR do U()t h"v~ mher 
nssoclntQd InvcNuncms which UN f\,1(Julrcd for them tf) bo umt~nnkimt An qxnmplcc)( lhls W(luld 
be n fnnnar conMJdOl'lllt~ nnentcrpt'Jso Shift from uu nil ShQ~JlUmQrptJsc to ushoel) und cnWo 
CnJQrprfso mJ~ •. 'l'hQ cmUc· cn\orprlsc w(mtd r~(l\lII.'C n~dHl()Jml~npIHd luvu:nmQnt Hueh un cmt.lc 
Yhtdsnnd tmndUng fucUlth}fJ (HI lhoy dId nm prUVI'HlSly ~~16n, 1'hc Rumu compnrJam) CUt} be liHldo 
for mcwlnn frmn oU cutUo prtlducll(m to spme or uU ahcop J)r()ducH(m~ os the shoQpemQtprhiO 
requires 81moinUst shcQP humUlng nnd shQul'fng rnoUJUQu. Uc,)wovart In tilt) tUuJurlly of U)t! NSW 



'; 

,hCU,l)ltwhoDtllQUllllxcdctltC,jpdBC rprm$tUddWonAlb)yP8tm~nlls not, N(l"lmd 11Cclulse,i\QIUtlcR 
~'trQ"~ly pX'~l" on U» fnnn or ihQY .. ~nn be mn~UJy hlf¢d. ~r botrow~'l rtOmn·¢J8hbourln~ fANtlQftt~ 
Under thcse clr¢\Un.$tAnccR tho coroplln$on of llJlnu.nlt¢lutnl()(!UpUl\IJnvQs'~d )11 UV~$tCQkl$~yuUd, 

1')Q~ rs lm~ oUtor. prccuuHonwblch slmulabQ mcnH(m~d whunCOtlll)nrlllS tho nunuul 
return to Qt\pt({dhwc.s~¢d III Uv¢~tock. Dl.ld thut 1$ Ulnty(m JnuRt~tnpnrQ Ule Nlumsmn J~~l on tho 
1)C~m~nun but Al~(l orl P<lroont Nturtlfrmn .l\I'Qll, of Jalld, Or'l\UUUn~Qr fccdUmt 16. t~~luIMd by 
mo 6~cm~d Cllt¢*11ri~.t Thls Is·cnlcutut¢u hllhcShcopCcnts U)()dClby lJotQrmltlJnutlu) UV~8.10Qk 
Q~plUll In:VQ~w'' pQ( l)SllMdd'vl~hl!tlhlH Imu Ih~Bros$mt'ruln Nlum¢,I~r OSHt Thl$ 8Jv~8 "to 
n.UI.1M.Il~;i~ftln)~tJi>~~ !Qr)~I,~nnlH\l~p.YSfU~I~S~lQ£~ nn~ .»IVCK n e)cPJ'Ot IndJ~.nUQfl. oj' JhOU>hll 
rosourccs. txlth nrum~hl' nmJ J)hysIOnl(p"SlU~), Umt UN required by Ulccutcrptls~ BpocHl~dt 

In'Q ltrr~~t ()t IU5kft Quthoreeumnntc$ ()t l~(y~sf.()ckl~l·f)ducthm 

({18k Rrmlysls Is h)c()J1)()rtUC~ Into tho Sh~QPCt,mt8un)S8 rnnrJlln~ b¢~nusc lithe ()UlC()JJlCS or 
m{,s, nurlcuHurnl produotlCUl systoms 'lNehurn~lQtisQd by\m~ortnhltyt risk, mmlYHlsis unlmporttlnt 
comr>oncnt or Ulll. pnlCQSR or ccoJHlmlc"Uy Qvt\lunUnB unaw production lQchnoloBt' (VOI'~JUouue 
nnd Qtirtlth W92), 'rhcrc la " dtff~l'cncQ l~uwccl1 whtU QcotlnmlSl$ f¢CJ't (" t18 rt~k nUQ Umt 
rQ(cftQd t() os un~a.t1uInty. "l'h~ dlfforcnec lxnwQ~n oak, (md \Ulcortnlnty. dcsorlt)Od by Mt\tc()lm 
(1092),1.$ "rIsk UN nbnuU the PI'O~fklcL ()r Rtmluthlnu hnl)l~nhlg ubt)u~ whloh tho porson Q()nacrnc.d 
CQuid 2YU8S. somQ.prt)bnbHlty of OCCUrrQIlCUi Unccrtnlmy U({) " th~ t~nn used t() c()vor uti things 
whlQh cnuld hnppco\ whose likelihood tho ~~~clal(m nnlkQr could nut Qv~n hll./mr~ 1\ UUCN~ nbouLIi. 
Mnic()m 'N nPI,ronch iN shnltllf ttl thnllnkot'l b~ Anderson (1988) wh~ro risk is dCRCrlbQd us nnulhQr 
pOlonUuUy lUlclonr Ot)!lCCPU IIrn fuel It is likely tn l'Clnnln HO even nflcr tho ftlUt)wlnn but, to pin 
thftlJJS down u lUlIe, fisk is U\kcn hlH\l tC) monn unccitnlnty wllh toothlll AndQ)'Soll tt()CS ml U> polm 
out 1.hnt thQre Is A dlffunmcc twtwccn vnrlobUlty nnd risk und lhls Is thnt Hit Romuthlng Is quite 
vurinblc but hJUf\t~ fm~~{ctnbll,), it Is m>t [nccoNsnrllyl rfRki't Mnlcnhn stntCH tlU\t lI~mwndllYs it la 
usual to spcnk (jt'rtsk AN tx,'lnn nU~cnQ()mflnRsfnaH. trills Is the uPPrt)och us~d In this popef, 

r~lgk plays n vilnl I'oto tn tha oconomlc nnnlysis uC un oLlriouHnrnl cnl,crprlsu$, An risk Juts 
nn URsucintcd cost tel the fnrm busfnoss. rt c()uld bo Atgued nun j'lsk lR A mujor d~t(Jrnllnnnt, or Ute 
furmorls decIsion to invest. itl pnrttculnr furms u( PUtiouHutv, 1'1\0 ImpotUU\cu of risk t\cc(mJtnu to 
Mntcotrn (1992) is tlum 

IIUtur" Is n possibility thn(ptnnMU·ror ytQJd~. prfces tOld C()SlR du Il()t OVQlltttnt~, (111$ 
consequently nrreets U1P bushl!lHS f "bUrty to pny feu' tho ltlpuU~ used, to s~rvlco dob'. nnd to 
Mmmmrlntoly Nwurd 'ubour. mrmntlclllont Ilod uoplU~ll Unexpocted vnrlntloJ\s In cJimmlo 
(.mndftf<ms. ylolds. l)rfCCHt C08t8 eta n~sull In tho funn mnnngot hnvlng to vnry noUons "lilt 
hnd been plurmcd ttl be dono boruro the UKp¢ctQY fJvcnt ()r cmn{)lnmfon or UV(Jt\tR. (ollod 10 
CVCl1tuutc;, PrfcQ una prmtu(;ttrm risk is fncCm)orntod Into pr'oduccrn t t)hmllf.nu nnd nQtlons. 
'thQroCoto vMlubmty ott not cosh flow per sa (1; not (h~ UlnJnr pmblom duo 10 riNk; 
utipNdlctml vntillbHrty of nut cnsh nnw. whIch Is t\ C0t1S0qIJOHCQ or rfRk tHld whioh lH\N 
~ost8. 16 thQ pmblam" I 

trills Is why fisk lRC()tlsldurad hnrmrmnt. In ovnhmHnl! thu fol!ufvo ccollom(Qli of llvostock 
pf'()ducUon. f~'sk nrrcets dfl'tbr~~nt ngrfcultuml ontumrlsQs dfffimmtty, even omm'ptfs~s whfuh oro em 
thu fmmc fnnn ht tho 8nmc nNn havo dlrl~Nm lovola of CXpONm\} to tfsk, tn nRs~aslna tho 
Jmportnnc~ of risk In fnrmbuulnoHH fTHltmaUITtQnt Mnfcuhl1 (1992) tukc~1 tho view fhm" Hl~t\ct()rn 
lxwmlu tho form UOf~. und thus boyoud thu ronm:r~H control, nro m(n~ hnJ)Oi'tul\l dotcrmlnnnts of 

• r~or n . moro complQtc look ttt rIsk nnd unccrlnlnty in "uricuftuml duofnlon t\nnty~ls 6\30 
Andcrt1otl, omon llnd Httrdtlkcr (un?). 

·f j "I ' j It Ii"· 'j 



sUtVIVAllUlQ$U~QCS$ Ullln whnLfntnlQf$. uctunUy do Ollthoygh<UllS blQtQl\ScS th~lmportnncc or 
mtlklna' aood dc¢tslons "\')()ut fhl.) Ullh$S wbtch r,mncm do hAve control),!' 

·'4!>UI$J,u, i\"Spr~ud$b~(!t ltlsk At1tdy~l$ 

Risk. Atl~lysls wllsconSldQN;Q an . I ml>O rtrun PArt. ()r~Qe(m"f(\rtn cvnluntlon .or .8heQP 
¢n~tprls~!h rUe, risk t\flt11ysls w~q\md¢nnk~tl uslutlnconll1Ufcr sof\wnrc pnekagQ cnU¢d ji@ Rlskll

, 

This. pueknac 1$ An "Addillnllto Ul~ .. MJCf()soft.tO 13x~lslm~ud8hcct .. And uHowsprob~bmty 
dl~UibuUQ.ns. to be us¢d for vminblQs wh~~ro. risk lsprcs¢nti~ Instendof nv~rAge or expeoted VJ~luQ$t 
this m¢~m$ hnpottLlflt purt\m¢~¢r$m)t usuAUy.variod Qlm bQ nsk sQn~I\'s¢4 ... t()nsoqu.~ntly WI,} Arc 
nbto tQumdyl-lC Ute risk uSS(lQloted .. with. oucllcnturptisc bygcu'ng Q., ruml/') or l'QSUUS for uross 
margin nnd fCCQuse p~U'WnclQts. S~nnltlslnu lhcur()~~ mnrgln to rluk Is $¢Q11us oolnsn moro 
thorough npproneh Ulml the tmdUi,mn!PAt1Unetrlo dskutmlysl$ which Qnly vurics l)rlcp nnd ylCIU 
(in sh¢¢p Clltcrptlso gross mUfatoR "sunlly U10 qUAllUtY of wool shotl11iCr Nhccp)1 

The @ nlskprognuna.Uows ~ou to de11uc thc$hllp<l ()t UloprobnblUty dlsttlbuthm ns woll 
ns donning Its llnrnmctcrs. Tllu physlCtd process of ltlcm-p()rutluu tisk Into tho4lcnulysl8 Is (luHc 
simple, FINn the ShcQPCcnlS prollrnm crcnt¢s " sprondshcPl lllmplntu of thcctltcrprlsQ bolng 
nnnlyscd, This model is then snvcd us n sot)t,rntQ sprondstlectl @ t~tsk is thcn leJodcdhHO the 
sPrQndsh~ct, thts"cUvntct) the risk ptt)gromnling fct\ttu~s or the p''Oltrmllt und UU()W81hom"()bnbUlty 
distributions to be spc~UlQdl A pl'obnbUUy dlsuibudon cnn thon be dcflnod f()r oneh of tho 
purttmcttH'S txlfng risk mnSiUN!ld~ 

Onco the pmbublUty distributions nro set up f()r ,dl roloVtllU pAtAmCLQNi, n tlumbcr or 
Itomtions (usor set) 0" the mmlQl nrc c()nductcd autumutlcuUy by @ Risk. ® Risk sllmptos 
NUldomty fmm oneh of the prob;lbUHy dlslrtbuUtms nml Uumnwnlcuh\t¢8 th~ sprcndRhcct. stwlng 
tho tcsults from onch of the solcoted uumut CCUH, Onco ull the ltorntloils LUl) completed. gmphlcul 
roproSOnluUOtl or euch outJ>ut vnrtnble is PNS¢f1U:d I.Uld the stnUsUcs of the ahnulllticm No~)rd~d, 

'I'he whole process Utkos (\ frncUon ()f tho Umo whtch would I1(WO been provlousl~ ~qulrcd 
to c{mduct Buchun cxhuu$I,lvt) risk ruUll~sJs, U you tuke n simuJnUon with ll{)OO iUJfnUOnS (us wns 
the Qn.qO In this "n"lysls) with fout prob;\bUHy distributions nnd did th() "n01},81$ mnnunUy. Ulis 
would represent 101~ scpMAtO. bmlt~c~~, tn,e r"ndotn stunpllng nnd rcc(mJlng of Nsults would "lso 
hUVQ to be c(mduct~d nmuuutty fllt Quch or UtI) probnbUtty disuibutlons "nu utlch sOl)nrntc Imagot, 
It Is thcrcf()N dlrncult to \181bJHnC the mnount ()f Hme which C{1n be snvcu nnd tlHu-cI,()r{) the VtdllC 
or using tho @ Rl~k progrnm whon conduotlng such ut) Unl\lysls, 

Appendix I contains un exumpll,l budget And flsk. t\nilly~ts; 1'he budget Is bnsud on n 
Notthon1 Now South Wnlc$ prime lJuflb l','oducing flock. ;rho rIsk t\tmtysls scf)sitlsC$ 010 following 
pt\tllmomrn\ 
L Lambing % .. 1'ml1CUlod Nm1l1nl Ol:itrltmUon .. Jnctm 120%. SO 30%. min 9()%. mf\X 150%1 
21 Lnmb Prices .. UttU(mnOiattlbutlon • min 70% of menn. mnx 130% of munnl 
3. Woolum} Mutton VJiCUl> l! UJllfonn DlstrlbuUotl ~ mIn fiO%of ilH~nnf IllU" 140% {)f mClm; 
4, Suppletncntnry Feed tf 'truncAled Normul .. mC4ltl t()O%. SO 50%. min ()%, mnx200%, 
'fhe. @ TUsk "nul~sls results und the graphlclll rcprosQtllnUon or Ul~ nbovo distributions urc 
presented In Appendix!. 

10 Por murc lnf()r111"ti(m on nxccl Version 4- see M'ct()~ott (1902), 
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ngwShe~p. Ccnlsl$Structptud 

In PNorto \mdomumd how$h~cpC¢nt~ opcmtc$ n Isnc¢e$snrytQC~ptllln, the eornp<>J\onl$ 
pf Ul~mod¢l.ShcCl) CCfltsis madc, up or JWO ~prc~dsh~t$,u"d A mMro~h~¢l. The .'UlnCSQf U\Qsc: 
$prc~d$h~t$ nrct . . .... '. . .. 

f ShccpC(,mt$$pfi""d$hc~t tcmptM¢, w ilSfUU3P,'X~$lIl 
.Shoep C¢nt$l"put.prle~$sPfQndsh~.ct ~j'l~~p~rS*XL$l!t A~1d 
.ShCQP Cents, cOfllroUinu U1AUro ~.. tlSlll3aPtXLM»~ 

'to cxphlJ:nhQwShcIJp c"m~~ OWrotCH ouch of thc(X)Ulpoucnts wU1 be oudJn¢d scp~tutc:tyt 

Fl,rsUy •. Ulonmln. iPNudSl\¢ct. SHllttP;}{LS .IS .p.. tQmpl.nt~ Into: whl¢bdultl Is u~lumpQd" Qt 
;.mutgcd ·Croftlthe controlling mucrQsbc~t· (Sf:lanp~X~M)IFig\ltQ I UlustrtltC$ tll~ 8lmctufQ otllN 
$prcnd$h~t'~mplJlte~ '1iC ilfflt urcnC)(lmportunco 1$ the: d;lm~dump urcA,idcnUn~ ~~AroAa· ·In 
Figure l.Tllls. is whCfQ nIl Ule "~,urnpU(ms "bOut UlcSllCQP Clll~tptisQ bohl)!, unnly$Q~"re~nf~rC4 
into tho $p~4\aSllCct* AU h1(nu. dtltn l$ntr~nu¢d Inlhl$ arcA bythQ ~ontrolllttS mACro. th~~ n~ no 
JltlkH~twccn Ule mnctt)cmd Ul¢ $t)rund~t~cct, this ~mnblQ8Ul¢ tQrtrplAtc l() bcsuvcd lIS'" rr~Q~ 
stnndlos spNM$hcot. which Is llotmlllmt on t.h~ nmcro rotDJ1Y of hs Input dM~~ lnt'bn»pUPfl from 
Ull~ dUlu"dump Utcnls required lhrouahout thQtc'm~lntcsPtQt,Osh(!Ql, . In·FfU~rc 1. nrrows tndlc"t4 
tho flow ot'dntt\, . At(H\ Slnrig\U\lt (stheuaxttt1ost ImporUUUNl\ltm of ,"h~t~mptulOSptcndHhc¢t. 
~nlJ8 nrcu .lswhore Ule flock l)ttromettJl'S nod sttUctut'¢ 18 d.otinQu, This $tructuN iii (f momhby 
monUl t~ny ur shoop nmnl1¢.f$ nnd ,~. 'luhtR by cAtogOty (ic hUllbsfcwcs nt)~ finns) ItHd by s\lb~ 
cnt~gory (ic sl.ngtctOtl mull) hUHbs frt,.n sc(!tmd Joinlng; or twin mnll.\l"mb~ from mutn Jolnlnn. or 
owes (rom mAin JointJl~ which nrc in thllfr thltdmonth ()( lncUUf(ltt eto). lttnc.ludos lnfol1l1UUOll un 
growth rmc.i~. per month tlud tn<>rtnUUcs por mcmlht Inrormnt/(m i.n this urea Is Vhtll for th~ 
cnlculnUtlO of mQtnbolisubl~ cnoruy dcmmll'R tmd shc¢p husbnbdry oflQrmh:ms' costs, InftmnutJ(u') 
{l,)W$ from A~n 8 to nll o~hcr "rons ()f Ute sprcndshcol.C)(¢flPl UlC dntn dump "tea. 

Arc~ 1 in FiBurc 1 Is tI10 mctnbnlisnbtc ono(~y domnnds nt\iculmf<lil· urea, Horo un the 
c~'togorlCs lUlU sub"cutcilotios (,r &h~ep as well i\~ lnformuUonon pa~1UtU conditions nnt! ml(mnPs 
grU1.1ng environment nrocombtncd to d~(¢mlln() l1\4) f¢~d QCllu\lldcd by the ~hMP (!tncqHiSQ. Aro.u 
1 tCccfvcs infomlntion from the ««ttl dump JmH\ us well u.~. tho flock stt'UClUro"rCn (Aton.8)1 Arca 
Z 18 the ilrb1 pngp of tho gross mnr~ln unn!ysJsr sec Olccxmnplc Br(~Stf mnrgfnJn. Am>endlx 1, Areg 
4 is UlC Calendar of QpcnUIOf\s pnga. otthe Sross moruln. Arctl. 5 js the Pl'oductlon lnromlotlOtl 
png~ of the ~ro~6 muruln~ ArQn 6 is U\O CUpiUll V4\hmUon l)A~¢ ()f Ule gross murgln.U)fs IU'on nlso 
dlspluYfi Ilrut)hfcuUy thQ shoep numborn tlnd feed dc-munds ()f the fluok.. Arou 7 Is the Wool 
ProducUon InformnUon ureA of tho gross mnrghh Arrows in PIUUJ'C 1 show Ule genorAI now of 
datu b(nwccn arcns, 

The secohd 8prc~fshcQl fs tbu ItlfUU prlcos spttJudshC¢t (lNr~U1'SjXLS), The input prices 
sr.H·cu~$hcc, (!t\tl be vlcwcuin App¢ndlx.8t (rhls Int>ut t)tfccs sprt:udslu:ct Is n rurcrcn~spt'CmJshc~t 
ror tho Sb~cp Cents Hpreudshccl tcmplnto, It provides J(U tho inforttHul(m on current chQmlct~ nml 
ather Input price.s. UnUk~ the ~(}ntr()lUtlg mUQIt'. c.wcry saved tomllluto sj)r~ndsl\Q¢t 1s linked to t11(l 
inputs 8l>mAUshcct. "hls is so dun current hlput pricus CUfl be UP(hltcd und tho nfl'cets of this on 
the Slmss mnrgin of lndivlduill sh~cp cllicrpr1s¢t{ tmvcd (In scpurntc. tQmpJAtQs) daJcrmbl()d, J.r 
hlstorlc", Input prlcoG nr~ requireQ to cnlculntc tht), cconClmlcu (}f R. sp¢cUlc shocp ¢utQmrlse. Ule 
sUvc~ t¢mptnt~ xproodshcct ann \)() UnkQu tf) the illllut spl'cndshcol whlett con then bo rctlmn~d nnd 
saved wUh hJsttlrlCU~ prices. 

FinAlly tb~ Q()l)troUlilS macro. SHaap.XJ~Mf 1'h18 IDt\CfO I~ ~h¢ busla of the Shc¢p Cents 
model •. It QQturols theordc(or or>emU()Us In the two spl1;udshcQta und dumps P()UcctciJ dIU.'. into 
thecotrnct urea or t!it>suaEJ),Xt$ sprondsJicot tcmpluto. It Js tnt mH()~C~CQute mncf'O. wUich 
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m~fU1$, WhCIlQp¢JlCd nl~Q$,~onU'QlOrmQn~¢Ql$pItrUdSll¢Qt .pro~Nttnllnd'dlqUit¢$ Wh"tPI)(:mUQfi$. 
uQcuraudth~ tlntlns Qr.Ul¢$Q ()perptiOtlS, . AUthQlOPUt ~~¢sllQn$nnd tbelr "DlnlO$bQ~~$'IU COm¢ 
(mmwlUlbl tb~ rnQCf(l$bcq'llho lnfQtmn\Jon Qnp~, ~ntetcd hnd$Av~:(t. ;\YlUffi;\UQnlly ~comc~U10 
dofault. vAl~uhtn ctmn8cd tmdt"¢io$;lV4dby tb~ Op¢l11tor, 

(~{)h¢IU$I()fi .~Stu~~pCqnt$u COtl1~r~h~n$'vo OrQ~~MQt~"trlAU,d~$J8 SY$tcm 

Sheep. Cc.nt~ fs .t\ J~c~J.l~~nllryOl~'ll!~ro~~ nHttl~hl tlfudysls p~Ckug"'. It w.3,~u~v¢lOl1¢d to 
ffioUlttl1¢lhQunulyslsoflhe ttfccL~ortQchnlcnt chlU1~e tn Uvu~t()Qk pmdUCUOf)IOOd to provldo ~l 
d~ntunlcgronmUtuJn. .b"dS~tJng toot wh(~h enn; be 'U:1Ctl .,10 «llut~seUlc:oc(')nomlc$ or ~ lM~e 
num~r of "It(!OlQliv~ shccpcmMpriscsqufcktYAnO f~Qcurnt~ly. . 

Sheep Ccnt~ (8 slmllt\rto th~ IrndlU,mnl sheep sross mnrgtn bud~CI; Jnmn~~ w~y$ hQw~Yo~· 
lthns ~ number of lml(lue .. fCl\tl.u'QSt thQ Jl\()~l: algtllncnnt.t)(whlch Is th;\t it culCulMO$ the (¢(:d 
rQquJr¢t.n~ftt$()f thl)shccp nOQk~lntt ,ulnly~cd* . TUfA dtffQf¢nC~ mouns tho tltlfU1vlnl:m(urn~ ftom 
thb 8h~QPcnUUprlso ctln he spcQlncdln thu m~dUiomn terms ()r8ros~ mnraht(nct ~ '~um$) pctRhuQP 
(or sheep flock) und nlsa lntennsofnmss fiHlrsin por DSB(unlt or fccdcoflsumct')1 gross mnrlllu 
lXIr op<,u'nt,otlubour hour tlml return onclIpl.tullnv(,stcd tn nvo~(ockt 

fnH:~ro nN u numbcrol' novel rCp(>t1itl8 s),stcms in SheopCct)fs whlchu,Uowu more 
uccurUiC economlo 4wttlunUon ofU\eShcCJ1 enterprise, these uro~ n IIvost()ck, trt\dhl~ u(:c()unt~ n liNt 
or i1ookproducUOfl n!\$umpUons. Sh¢(~p O()ck $U'U~lUNt Uvcstll<,k cnpUnl InvcntQt)'t OU1Qhdqr or 
orxmuj(l't~t veterlntlry products fnfoflttAHon. n ctlhdOt(Ufl 0(' shcAring. cmte.hfns ,-,nd fitule~;tng 
t'pcrUU\1nS, n lulx)Uf mstort ~mnprohcnslvcwnoJproducti(m JnfMmnUOtl,pnsUlro (tu~dhy cnlcndcr* 
gruzinglntcnslty cnlondot:. n list of owe physiologicnl stutUSI and cn'cu'ntlons of rtUHnbt)Usublc 
cn~rgy allowances fortltlcntcgmic8 ()C Hh~cp* 

Tho JustltieuU()fl fot usinu this type of gross nmrgbl analysist. ns (>pposcd to tho ttndlUotlnl 
nrlU.ly~is, Is (hut the nmouut of feed us~d by th~ ~hccp flock nnd the Umln~ oft111s f¢cd UHUgC 
obviously nm:cts U10 nmount und quamy of pnslUl'\l Nqulrcd by the Hock. This direotly uflb~lS the 
tlumt)otof sheep which elm be nm onuny given MCU or l~nd and tftcr¢(ot{S Ulecconornics of 
Uvcslock cmorprlscs on t.honmn. A mcusuro of gwssmurgln ~r DSn for "nch shcep cntcrt)tJsQ, J$ 
vitullo t~ccYrutcly "'~soss the economIc tllQrll or uH~mlutlvc shcQP cmo.·prlsos bconu~ the nrmnmt or 
fcod required by tho enterpriSQ.UlOI" pl'ovfdcs l\ cmnmor\ bus(J; on which to compuf(,\ uHcnlutivc nel, 
rcturn£t 

'rho nbHhy elf tho Sheep Conts model to culcuJut~ the r~cd requlremonts or tho QPcrntor 
snccmcdsh~QP enrul't,risc menus tlmt t.horo Is no Jon~or n need 10 rely on t\sscsslus l.he relAtivo 
fUCrU()1' n pntUcuJur sho~p CtllQrt)rlsQ huscd solely on tho gross mnndo.l1<!r Qwe (or Nhecp) orgooss 
mnrgln per enterprIse •. Mt15t cO()ftomlsts hnve n~sumcdlh!l psn rmltlBof Vt\rJOU8 cntcll)dsc typos 
nto tlxcd Qr VUr1AbJ() only nt ,he ()~trCm(h t1{)r JnN'flnQ~t u tn~nno WQtht3t pt()duclng zn micron wool 
hud un ussumcdPSa mUng of 1 W'nIRor. l09l},Whorousoot) producing 22 mlc((m wool ht\d (\ 
ruUng 0(1.1 OSf!. u mcftno cW4~tnd ()Uuwcr pmducJn~22 micf(m W(U)t hnd n rnUn~ (lC 2.1 bSJ3 
I~fld n nr~1 cross sprins hnnb producing CWQ ruN() hud A~.lDSa tnUng, 

"IOse t4~sumptlom~ vrovlda. uo(JQ"lblUty far cntcul"Unu nny . vurltUfOhS tn· Uto URH\Uncd 
em¢rpri$~ !troc'tU~t H1(~ so~cnUcd "W1HU .. jj'O Ilt1ulYSiS, r~t .cxnmt)tc .lh~ morlno ewe cntCt})riS4 
u~qumcd tauSO~t'J osn SUU~ nn lAmbs ut. 2monUlS ()f 4se. rr thG lmnhs wc~ hetd tQ L5 yonrs of 

.L .. '. '''' .. ' ... 4'. 

U A lIPlnl()!l nag" is thu mum~ given by th~ Jlxcc.lproarnm (orlnformndon Jnpulprompts or 
IIwlndow$". 
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u,a, ~, :'uo~n.Ule:¢,Q$Qt WhqfW~u141mppontQ thQ,bSBrndnl'10ntUnow Ubp$ U$p~ny :bc~n 
n~~un\-~Q, tO$tUl 'bQ"thg,~1tn¢tQrlr; ~'"W vntlnUoll wU$tQ~~ld,QtQdll wn,3$Qm~pm,ltrntA Inc~n$e. '1be, 
reluctMccto' dQt~rmh,*Um: .c(~rd:rc¢4 d~m«tld(rom afrrC.N"t.$h~cp~nt~tpti~$;llm$C trow we 
llm~ ~Jl$~m.ln3~~lcUl~fh'n$ tu:cd~'J:.tPdctctn1JM Ihc new J)SG ,ntUh$!. " '~Nh~nfou ctUculAtc·tl~ 
ICI~rur¢.CdNq~h'¢mcms, of$,"¢t\at\h(!¢PQtncrpriscttb~ !DSat;utn~l$nlmO$t4.5.()r214 P¢lV~fll 
hl~bcr~ 

lttbl$ WQJ'oAPpn¢dlO~I~~tO$$nUUiIU~,J)SBwhlchJ$lhQtlc& Ilimmrxwunltoffeea 
rcquh'Cdtlf~l)rc~.)t~()vcr ~"5Qpc~nlln"c~unlt:YI ,OlVCtiU1(l·f;.~lUmtmo~1~lOQ». QotQrprl.$C 
b"dQ~t$ fm.\.u$¢;4by; fqtmQ~OOW~)rthclrAdvl~Gf$'tl ¢n~Q.prisc ool¢cUOllyU)lsCOUld lCfi~ (ON} 
lnuprlropri(1~~lcV¢IOr ~\}RaUr¢~ an(l~QtJ(lnt 
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