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This puper presents the .initial results ('If a study investigating the 
finnncinl implications of farmers' drt1ught 1.11HJHtgement strategic" for 
enterprises in various regions of Australia. The RlSKFARlvt whole .. 

fam) stochastic budgeting mode11s m;ed t.0 ullulyse f1lJandul and 
production dutu provided by formers on Nlcrioo sheep enterprises in the 

Cobar\VeSl area of New South \Vales. Slochasl'ic dominance 
techniques are used to compare cumulative distribution functions of 

different strategies under risky conditions. The :re~;tt1ts suggest tiltn 
conservative stocking is conducive to favourable cash floW's. ~rhi~ IS 

also Ukely to be consistent with pasture and hmdcollservation 
objectives, 

* NS\V Agricultun: 



ASt()chnsUc i\.;n~)lysis()fl)rougbt:1Vntnag(}111Cnt: Strntcgics ltllhe 
\" Qstcrn ,IJhdSi(H10l~ NS\V 

In August 1992\ the IvUniste.r for PdUl(tty Industt.ies RI1d .Energ.y .• Mr Simon Crcun~ 
nnllolU1Ccd{i u.cw Ntui()nalnroughlPO)j(;~y~ ngtced be:t.w.eellCmmllonweuhhnnd Stale' 
MInisters ft1r Agt'lcultute. 

the broad thrust ()f:the·new policy is (\ phnsing out of transport nnd fodder subsidies 
during drought\. and un emllhnsis on self .. reUance t:\lld benet drought pl'cpatcdncss by 
farmer£;. The rnltOllnle for this new directionh; thut drought is not a lluuu'al disnster", it 
isa nonl1~11 fCmllrC()ftheoperutingenviromnent f(')f ;\ustmUnn ngriallltun:,\; \lad is Just 
(me oftmmy risk 111ClOfS to be denlt with by fanners (CreRI1199Z). 

~rbeobJeClives tl1 be nebieved by the new policy include: 

• encournging Austrnliallprlmary producers to ndopt self~:relimn npprotlches to 
lllnnnging d:imatic varinbiHty~ 

• mnintRining nnd protecting AustrnHa's ng.dcuhul'nl andenvimnmenml re&OUfCe bn~e 
durhlg peliods ore~treme cHmate stre!-ts; nud 

• ensuring early recovery (If agricultural nnd fur,al industl'i(\s. cOHsistemwhh long" 
tertU sustninnble le\lels. 

The new poHc>~ hu!) brou.ghta shurp re~pt)nse from some ,commemators. John;.on 
(992) descdbed the new policy direction asswH<.:hing u\vay from Hdeahng. \'"HIt the 
.~ymplmll" of lack of olin to its implied cause: lack of rtJre\jgln~ poor preptlrauml ~md 
inept rtlutlngcmenl and planning". fIe went on to comment that "unyone \\,h()MValkm'~ 
thejoke ub(mt drought~ not being n natural disaster ha~ never obvi()Utdy expenenced 
one first hand". 

During our di~ctJS5ions \vi:th farmers and farm udviMm, .. it was suggested that ~nme 
fanllers reUed upon freight and fodder sUhsidies in time!, nfdrnught,cllahlhlg them to 
stock more heavily than would be the cm~e if the subsidy safety net were not in place. 
It could be inferred that the PJ'ovj!'ilon of sl1bsidesdeterrcd l~trmct\ ftom relying upon 
their <)wn re~otlrces and judgements locnre for th~it stock and land, and \VR, u 
disincentive for investig\uing aitermniVl!.lnethnds fnrmanugingdimunc risk 

Of1 the other Ilttnd~ smne u()led Umt stnckiu~ tute P(/}' s(' \vn~ not thef.~rittt:~tl issue, 
Rather. the timelines:s of de·cisi()J1S, to nller stock Ilul}:)ben~\va~ an irnpnrtunt 
detennimmt of both r>tnfi'tnhilhy tlnd sustah\ilhility. h b po\sibJe to d~yil'ic !'>lrategi~~s 
which benefit from the sublitdy. mld Mock heavdy rOl'~hUl1 periucb, and ate al\o 
COtnp~ltible with the sustaimlhHhy (;)1' ~()il5 and pasture"., 



ai\l~mthut subsidies ate to l:l¢'Ph~lSed(}ut utlQcr the new .polic)t:,.~hein11lUcu.ti('H1Sof 
ldl.cttlllti\:e drought Im.mn.getm:~nt stmtegles:itlR su'bsid,y free envitottUltmt 'wnl be 
inve:stigtltod In this Sllldj~'. 

Part t1ftne new Nntiprml :Dr()~l,ght Policy in~luded~trl tlllt}ention Qf $O:lmilUw.l per 
annum for three yem:s,to the :ull1dund\Vlue.:rRcStlurcesReseuxch ,~nCll)e¥etopnlcnt 
C()rpofudou lL\VRRDC) for.u ,c().,ordinaled R&Oefiott, rt~lntedtodtought l),lUt of 
dlisU'lh,:x~;ution hm~been nse:ill1): fllnd thIsprt)jecl (doug with e,qunl ftUtd,ingfrrnn the' 
Rund IndustdesReseatel1 ,{md. tlevelolltrlent Corpol'ndotl (RIRt)C). 

The project is n £OIl.ibt'U~nivetff~nt bctween,dicCentre for Agriculturolnnd Resmu~e 
:ScOm,)lllics tCA RES). at the Vniv~r£ifY of New J!n~b:md and the NS\V and 'VA Sltlle 
I'epanments n.f AgriC'ttilure. 

~rh(.{re' iS~l.probJcm Llf detluit:tonunached to the :term ·drtmght'. Intne Natiomd 
Onlugbt PtlIic,)' Repc.lt 0992;t. it wtlsJ10ted dUlJl!MatlsticaUyt severe dmu~hl might 
only oc,cur once or l\\"ice in i1 ,t'nnuers working Hfe. Soule believe 1h"t these droughts 
nre SQ severe. it i~ nm p()~~ible to prepare for thern witbm.:lt (tdOIlting, :such conserv~uive 
p.rul.i'dees dult the fiUlll husiness hecmnes unprofitable. I)iscu~~iml& with nmnet\ iUld 

NS\V A:g;ricuhtu'e staff' ba'\l'cc reveRted tIHlt lhe tenn canC'ncoi.t1p~tS~ not1.nnlor ,lightl, 
belr"v tlt)rm.;ll !ilinthU ~*nd feed SUPi)ly. and that pedulps tht,~ temu 'drought' ~hmddhe 
te~er\~ed for 'Se·vere nntlitional deficlts. 

It wus nlso noted by smn m NS\V Agt'ictlitlU'C tCObtlt). rbat(irought in .erms of 
nntl'iti<mal defieit m:~:y becau~ed by f~lctorsnthe,r thtm ilfack of min. Fnre,~ample~ 
compethkm ftOlll fet~t1tUlit11uli und kungaroo\ rna)? lead to r~ed shorlage~ in the 
\Vest'ern l)ivisi()lt. 

As this project is analysing dr.ought in a suhsidy freecnv'mml'lent~ the efle<';f'S ()f ~c\.~ere 
drougbt (denned a~ druughts \vhtehoccur (lucent twice lJl a lifetime) \vtU not be 
eX.4~'liiled. l~ather~ \\'C ~dl \:txanlincshortettetm drllu1!hh nf 12 mumh"\ dumrhm 
\vhieb have a tluumdlable impact upon teed snppt>~ ~md IheMO(:k produ,,'bnn ~md 
necessitme SOlllt! i.u:mm by the farmer. Under the ne\v drought pulicy, druugbtsr'd~ 
luugerdurntion may ~un auril~t ~ubl.nHe'" thrpugh the 'ex~etlth..mal ctrcum~t.~nces' 
pt(Jvi~inn. 

Seve.ral f;UltlUltl tonesa.nd ntrmJng ~ystern~ wdl he cx~unined in NS\V ~mu \VA. 
l:.i;eus.hle drougbt {lnd n~k nt.tmtgemcnt sttlHe,gies will vnry hetween farming ~ystems, ~o 
~l cuse :\wdy alll"rnitch in e~lth lune b \\artmned. 

'T'he finding\ ora pdut Mud}' !\;~rricd out m th!.! W!e~lcrn DivIsion of ~S\V are reponed 
in tld'&c stud}' 11u;! re,..ult~ l'ltei'icmedberc mU~n'Jle ml tumlydcid appro~lch and represent 
mtetun rosuttk Juth.er than .t t70mpiete mndemng ~U1:dy~.i5. 

i\lthough 11le pmjC't:tftlCU& bedrnu!!htnulnagemern •. :it h (!tlVistlged that it. \\tlU 
tm\;.~tnnpa\~ risk mannttemc~m in the hrmt,ler ~enM!. 'rrt:uUtioflal dt(1'IUllht mnmtgc.ment 
fitt~iltagie" ~uggcst tactu;.al imd l't.trAltegic re,sp(m~es sut::h a~ the dnting of fnrnl 



"OIlcrnt:ixms.lumd feedtng\of "Sll1ek,ltti~nt:ionor<:t()pS,~mmlnp.e.lt'Hnu of sloekttttmbcrs 
;tUldct()pping Ut'Cn deC;:.isions. }; 1(1wc\ter, there ,rlreodl¢rds~rrml1ngemcm 10()ls\vhich 
call helpmaitUnbl n,rml1mmchd vinbilHydnrhlg periods :(11' ipml,"cash ;t1.nw~ r;,w 
e~anlple" :K~lJI10t ,\Vright nml.l~ees U9(3)·have lmdertnkeu \\iork which suggests Jhnl 
the;nluin.l~llu.J1Ce of nca.shburrcr l\md, SUChllS -un :n;Uj.(.~tluhttve~lS\ibs.tnmialoonen(.,i~tl 
:j.lllpact; upon theflmuwiutpcr!:llntHlJ:u::eof the fnnn. 

C)nenimof this. project: is t(;). invesJiguu.~ 't~~nge tlf ri.sk tnmmgemcilt ttX)ls in dle 
context ,oftl.lfmngillg the (otalriskassocintcd \vith the fttml0Us.iliess. TmditiculuJ 
dro(lghtnlalUifwmem t~.,ehoiquesw.i11 bcexnmined. bmbfO;\derdsk ln~lIU\~cmeut tools 
and the cQm:ept ofm4l.t1:lgingK)ml nSt)p,posed t.opnrtialfannrisk,wUl ulsofeulUte. 

AUtlt.her'innXlrtnntcomponcrU<Jf IhcSltld)~ wUll1e the dissentination ufthereseur<:h 
find.ings. l}rojec(.,rosulls will be 'incQ(pomted illttl n snimhle cdm:alirmul trtlining kit 
'which CUll 'beus~d by Stme 1) erlurttnemsof ;. Wllltnrci nrnn ~ldvIM~r$s jlt:CUUlltUlUtti. 

b;.mks nnd (ltbcl' ike}' c]mnge' initinmrs in 1h 'tltian ru:rnl sector. 

l:'be. g()al is not to be p.reseriptive nnd tecntnln:end the 'beM' dmugbt:Slmteg)7 for (each 
regkm.Rathcr~ the fimuld.ul impUcadon~ of alternative ~trntegte:s ,,,,ill be disl:;,:us~\!d. 
prQ\tiding tl1l')re in.ftlr'lllntionupol1whtch decision ulukers cun base theh"dedlsiml'S.. It t~ 
ntso ·expected :that smllC decision makcl's wnt he exptl!\ed to ncwri~k lnana~eme-nt 
tools and u better unde . .,standing ()fri~k. 

Itis important t.o rcc(lgnisc tlmt jf uU nUlllCrS in u {'egion [nUn\\, thC~iutl\! stmtcgy lhh 
ctnlld havedcttimenud rnu(.:rnetmlOUUC effects. For e~,mnple if aU farmerschnsc t<, sen 
'Stot~ke~tdythj$ may depress pncc:\. lnm~my iUSU1Jlt.'es hHlividunl funllcr!il Inuy do 
better by employin,g a, mi~nf,te of stmlc!dcs therehy provIding the: fle~ihihty uJrespond 
in u number nfwttys to dtought. 

the: \Vestern DlvisiClnof NS\Vcovers .m area t,r J, 1 llliJUollhectareswhich reI)'resenl~ 
40 percent of tbehtnd atefl or NS\V(see J.:;igure 1), Rnmn111 is vttrinhle ~md uUl~eUahle 
to the extent that ~drought' i~ rcgatded us un .LHHIVoidubJe i'enture of the region 
(lM,arwick 199}). 

Agri.cul.tuml uctivH}t in theareu 1~ dmninated by ,tvleriml \hcep hreeding. St.~lf"rC'phu:mg 
tv'lcriuo n()cks are.t1mst lll'ofimb.lc in mnreoI1ctl. better pa\ltJred n.re.U\ du~tn e~canl:l 
\VetUler snlc~and Ihe hi§her pru:es tc<:eivcd far lhefilic wonl the)! prntiul'e, In tht,t 1t~s., 
productive <}int)Jft) cmmu)\ which often hH~ M'l'ubetwroadmlcflt, w~thers ,genl."ra,lly 
constitute a lugher propunimloftomJ llnc'k, tHrnlher:lo,. \Vool productltm per~mnml 
mnges rrnm4 m8 kilogri\m~per yCilt with welhe~ uften cuUblg 1 .. 2 ·kilogrum!\ nmr~ 
thnn ewe~, Avem,gc "'/ou1 diameter vUl'icsnrnund 23 2.5 mll~lnns.. 

C:aUle pfoductlrm is ~dso a ~l~Rlflcam enterprise in t.he \Vt,!\lem Dtvhiutl. The UVt~rap.t~ 
herd size ('" nhout 1 SO bend. ()ther etnerl)l'l~e~ ulclude feml gmH~ for ment and 
cusbmere~dryluntl cropping un the enstenl t'ttnguof t.horegintl~utdJakchcdand flood 
111ain. cwp:ping. 
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Tbearen is furtherchtn:actedscd by the s(.mshivity of the vegetnt'inn to both dtnught, 
nndgrnzi.ng pressure. Sustninuble unci :pronHlble pasto1:ul productifm is hc,tlvlly 
dependant up{m deslrable perennjnl)~mgelnnd grnsscs and f()rbs (()'Shen199 ,1). 
l:;lold.ing stock on thisv.egetutioll fot extended peri.od,~ \\till: deereuse the vigour of these 
plants, This prnblcxll isexacerbtned by hC'tlVler &tocking tates anddming p0riods l)f 

drought. 

"he issue is further ;(.~(nnplicHte(J b)' the invasion of woody weed species. \\'hich have n 
detrimentul effect on the pt'ofHuhiHl)f of gtu.ting by reducing the growfh of pcrenni.nl 
pasture species. It hasheenestimntcd thatbclv.;een 1931 .. 40 and 1972 .. Rl~ the sheep 
cartyitlgcnpacity of the CubaI' region has declined by 30 per cent due to woody weed 
eneronduncnt (~:1uir 1992). 

The ne·ed to protect: vul\mble pnslUrespecies means that grnzing: mamlgement i.s 
critical. T!urly destocking nml/ot supplementary feeding h:1S been ndvoenlcd as the key 
tobrllh pt~sture ill~~nugellleut in geneml Hnd droughlmnnagement in parti,,'ulnr. 'The 
maintenance of p.erenniill pilMure~ is vic\ved us an excellent insumncemec.;'hRlll.'ilJ) 
ngahtst drought «()'Shc·a 1991,. 

IJespitc this fnct~ investigations in IheCobar uml \VHcui1lli;l arens revealed tbnt 
ilppropriute grilting prm:ttces \vctc not ul~vuy~ observed. It: must he remctnbl!red thut 
the deflniti<m nfnn 'uppropriate' M.()ddng level is something ofnmoving target. \V11m 
i~ti (.:(~~ .. set'vnti\'·e slm:king level during a go()d')casonmay he tot) h~av) during.u dry 
SCllS()o. Close t)br-;efvutil~il on the cffecl~ that gnilJngi~ having on pn~lut'c COll1positinn 
is u gocld JndictHor of suittthlet:u:a.zing PJ'CSSUl'1,} (Muir 1992). 

A llet::doln.1 eVldc.nce Imiiltcd to: the fnCll.hat gfu;;i~r~ with a higher debt burden erred nn 
tile side of higher stnc.king rtU~s. 'rhey ,,,'ere of the opinion lhati (\vns IlCL',>sSal'Y tt1run 
nlt1re sheep to provide 'Hltlt'e profit [0 meet debt. serv1<:ingrequh"CnllHlts. Others felt 
thut tumting 20 per cent less stm.~k than t.he genel1lHy accepted 'llverage' hlm:kiny: l~tlh .. ~ 



wasfi'lOre 'Ptotitt~ble~~mliS smuegy u1lcgq(Hy improved wennhlg tnt¢s',pr(widcd higher 
\VOOleUlS nno {HJowed stock to bccnrried.longct: hUOIl drought before deSlocking 
beet\me neqess:'U~yM 

Othe.r C()mnlO.ll 'drpUghl((isk ttltlnngell1ctlt techniques tlsed.in lhe m~calncluded selling 
dry sheep (bmmnhltall1111gtt 'cofchtl.!.cd itlg.nookvi,~herelJossj.bl c) i nglStrllent~ 
snpplCttlttntUry feedblgletUCj't)risedivel'sUk~{ttlPlh the timhtguf''lnnlhing ~lUd shuep su}(!S 
to tmnch J.msture(tVnllnbiUt,y~.chnngh,tt the UVeSl()CKmix nnd feml·tulimnlcontroL 

'the purpose ilt this study is It) iO\lestignte the rtmmCi{ll 'i tnplimU:i()ns ofsoJ11cofthese 
drought tnnnag~t11em strutegies, while ~xpHc;lt.ly neconntillg for riskiness in othc,rkey 
productJoll pRrnJll~~lCrs such ns ylelds t prieesuno Intetest tn.tes. 

RISKFAIUvt is it wh()le .. nU111 stochastic budg~~,ting Pt()gJ'{1m which utiHsesthe@lt{lSK 
statistienl software. n is beil)g developed at the Centre fur Agricultuml nndResQurce 
Economies rLJtli.v~wsity of Nc\v :Jlnglandlmldthe NS\V Agriculture Agc(Jst Unl.l, 
Parkes. The model uses u stoc·hnstic simulation ptocess which allows risk tel be 
represented through the probability disttihutlonsof selected financhtl outputs. In 
ugrictllttlruleCOIlomlcs, such simulmiorl is often the only way to come to grips with the 
inherent dymU11ic and stochastic nature of bioecoHomic systems (for example \Valker 
lHld Helmers 1984). 

RISKFARM, uses u combinntion ofphysicnl und flnmldaJ daul provided by fht'lliCrs 
nnd/or fannndvisers ton£'·;e~s the effects uf.u1ternutive faoll and nOil~ftlnn pmdlK'tintl 
und.investmcnL decisions. The model emphaSises the medium-term In Un,)W 

CQi.upadson of alternative IUfmngemel1t strategies and finUllcial Slructureh~ rnthetthnn 
intm .. year tactical dccision~t11nking, Reports g:ellcrnted annually for thenv!!, yentmodel 
horizon nre year .. end profit and loss stalement$~ cash flow statements. bnlnnce sheets 
;md financIal mtias. 

Stochnstic variables in RISKFARMinclude product :yiekt., and prices. ex.penses, 
interesrrntes and livestock production par(lmeters such as wctlnlngmteh, The model 
also hns thecapacily to exumine the effects of using specific fhmncittl options riouch U!l, 

Income .fi£'lnalisntionDepnsits. l~utufe interest rates nod prices are selected from 
normal distdbut.ic)Jls based on linear regressions usjng.hi.stcwical dutu At present. lhe~e 
data are <)fanmil)lUll natu.rc, ht1\VeVer the SC(lpe n'f using regional chua is hemg 
investigated. \Veuning rates\ dcnth rules and yields are selected from triangulur 
distributions specified by the fnrmer nnd/()t' fann itdvi~er. 

'fheU1Htocial and production inputs for the Cobar \Vest region were sp(>cH'ied by n 
dIverse group of gt'u7J.ers itt the nren, The tiM! of this l,,()t'nl COll!femmS Data technique 
allowed the knowledge and e~perience 0(' local graziers to be ponted to devclop~t 
d.ewiled picture of (l 'typicnl' pmpcl'ty nndeJltcrpriloic in theIr arCtl (Murphy and l),He 
198CJ), 

The finnl property dctnUStlScd in the nmdel drew nn their pe.l'Sonnl exp'~riellCe!), 
FarmcJwque inf'ml111uion nnd data \.~OU{~ctcd Crmn the gruzjet~by the NS\V 



Agdcuhntc~s, IVast(!rn.uI}ltUf1~t :l.(lmds(if(!l!n~l(!Cl~lv1cetingswllhgt1\ztersOVCj~~ln 
cighte.enmo.l1th pcdQdestnbHshedlh~b:\se J>tOPCltY'OlUR otldnlsoclicHcd·themnln 
drought, llltm:\setl1cntstrt\le:gies nndcf!'l~cts ·ofsuch stfu.tegicsinthe COb •• ll: \Vcst 
(Qgic)Jl" 

The :resulls(Jf these meet:lngshllvebccll vuUdated, :by vnrlottsfinunc!itlndvlserStllld 
studleslnth(! \\lestcrnI:Hvision ·of Nc,wSouth Wules ('forex~\tilplc~ \¥alker Ulld 

IJelt.11.etS 19S4,C~ltrtm~t:f:l1199j~Fl():ldlcy ll.{ldMJlhnnlln PJ'ocess~nml \\foods 1992). 
Thesc·stttttegicswote then 111\JdelledlnRISKJtAR~1Ionsscss (he Jint\l1chtllmpllcntiotls 
of then! tenlntwcmilnogem.ent decisions. 

'tn tlHl Cobnt 'iVest ~lnll1~!sis, ndt\)ugh~ shookt wlthsubslnnlint efCc,ctsoo fntm 
prodt}ctiolllHl.rm:neters, hns beenusedwidllhelm~i(Jtityoffn1rH\ClSO~(~urdng in the 
second yetw l1f the model~imerrnmt!. TOn1o<ieltl drOllghl'~ produGti<m nnd pdc~ 
vmiuhles·w,erc ultered lore.n~ct nCltHddrought impm:ts on the ftlrt11 syst.em :undcr 'the 
ugn:momic circtln1SIl'.U1Ceswhich w(luld OCC\lr under each dmught management 
strategy. These ptoductk)ntUldpdcecffeC1S\\,ere elicIted fro.m the co"opemting 
gtttziers and staff ntNS\V AgdcuHure, Cobar. 

ThIs drought sht)ckw()tltdnot becll~ssmed ns Hsevere' drought which wrurmued 
Jexceptionnlcireum:51t'Hlces' provisions underthe new Nntiot1ul Pr.oughtPoUcy. Rmher, 
itcnn bcviewed nsonly (t raidy severe d.mughtntislng frn)ll the cumultltive.crrcct of 
t,\VO dry yettrs such ns(,~ml beenC()UHlOJ"Cd in the 'tVester11. Division every five yearsol' 
so. 

A drought simuluted in yeart\\ro of the model nnO\l~'S the ptoductJllti pa.rnmeters oflhe 
fanll tlnlC to odjust to the lmpr\ctsof different drought strntegies. The financhtl 
impaclsof a selected strntegycnn then be tUltllysed for the drought 'Yeur tmd for thrc,e 
years nfter the dr.ought.For .e>;~mlplet the titne lag t() build back to the mrget flock sit,e 
by naturttlll1crenseiU1d the e·ffects j nlerms of W()OlcUl~ and slo,'k available for snle cun 
have u signincmu impact on future cash nows. 

'Dhe @RlSK simulnticH1b were nm llsingMomc Cudo snmpling in which vnrhltcs ute 
randomly stullpled frot11probahility distl'ibUlionss,p.ed.n~djn the nmdel to COlnpute risk 
profiles for critical outCOll1.es. Using this methpd~ hctntivt~ s.imu.lmionh ullow th.c 
construction of u cu.mulntive diKttibulion funct'i.nn(CDf·) for the outcorne (Milhum 
1992.). 

Forench of the selected stl'~m~gies~ net cu!)h flo\\.' wns selected ns the sirn~llttti(,)n output 
for the five year period. Stmt.egieswe.rcml1ked using the ctunulntive distribution 
functions or net cash flow in YCtlf twonnd ngn.inin }'e~u-rive, ThisuUowed slrmegics tn 
be, computed 1n the short and u1cdium term. It should lle stressed t1mllhcs,l CDPs nre 
not designedtt) recoll1mend the best drought strategy for the tu·cn bUt un.! "other n tool 
whichullow fimmcinl comparison of different Mnnegicswhh given assumptions. 
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tngeJlc,J+td tC.il1jS~lmmy :dsktl'mnngcttlcm: sttn tcgi(!s nrc ,~'nis!qJ(: llfholdblg '~ese ''V~'$()r 
one Wpc tlttHlt)ther. Strntei~Jc,s, t.o mnunge dmv,ghtdsk :could -in<;lude l'(.';s.etvos,of 
wttter, feed; Q~\:sh t)rh'nd(;1nblcJlveSlt1ck. 

~fhe Cob~lr\V~st: studyhn.s:id9mlflcdlhe moJOl'dtought 'llltlUugemcllt sttnlcgieshllhc 
ntet\nSt~O.llsetVt\live :Stocking~ngjst~nejH uud selJi.ng., In (tddit{(')JhO baseulodclwhlqh 
mniilmlnsstm~kiil~.Ie voisin the'lrt~ughtUlltil iorc,c;d 8nles()~cur is U1S(1 m{'>dcUcd •. h 
should be m::ncd thllt thesel,'ou,r tlptions nrc bynoftle(\ns th.crunly t\!tetlHltivcs. n,vnllnblc i 

butnrclboseperceived.1Q be thcnlQstCt)nln)llU nud ,wlde!yus¢d. In the sludygn)ull 
ofgrtl'tJers thete\.\'tls ndivc.l>sHy ~)f ()pinH:.m nstolhetr l;m.~rorred sUll1egies. F()t 
extltl1,ple"sOlne sn:w tllengislmentoption as less prerer~{ble ju'tlH!' long teni], und 
prtlct!scdcollsenn~tive stt1Ckb:lgnndsclling smnegieswhileothen; vie\ved ngisullcm:(\S 
tlllnh.ernt\dvewhich iUldw()l'kcd for ,lhcmb1' cettninch:t:llu1stnrlces. 11tlll11crs Jlluynls() 
adopt(\; lnixnlre llf Slntte,gics. 

Other su:tltegies included th!.} l)tmluctil'Hl of fod:dercl'ops IfitdgnteddverOnts ot luke 
l~dswere tlvnnnble~ reeding of b~.se hre.eding {1<1CKS in sucdl1ce pnddocks with less 
etocinble sofl. and 'opening the gates'to let stock ronm ovcr lhe e.ndnfpfoperty. 

Severe dwughJ nnd the w(,)ol crisis in lheenrh' 199ns encouraged the npUrm of 
shooting sheep. tl stmtcgy subsidised hy Ilte,n(l~~k reduc.doll scheme fur a time, It\\'ilS 

buerestin,g tOnole thm the grazicl'sinv\Jlved lnlhls study, \\'hile h~wing n r~lnge uf 
stocking rates frcul1 the <;'1111scrvulivc (I dse (dry~hccp equivnknt) per 4.6 hal ttl hnse 
or 'avernge t 11 dse per 3.8 hM, ttll agreed thnt&otlJf' grnzler~ who 'were ~tnt, .. king ttt 
highet rm:es (up tt1 1 dse per 2.5 hu)wereunHkcly tel be vlohlein the long ternl. 

For details of the different nsstunptions made to modelendl strntcgy in Hunmll und 
drought yenrs; refer m Apperldlx L 

(i. Results 

Results have primarily been annlysed in terms(lf net ca~h nuw. III ptltticular. nctC'u'ih 
flow ut the end of year five i~ (If interest ttl nssessthemcdium terrnfimmt,4 inl 
h11p1i.cations of the alternative stmtegtcs. 

Results ute pre~ented ill graphical fornl 1\bowing the ~tandurd deviiltint1~ trend in rncun 
and 5/95 percentile btUl!hfor eHeh ,)f' the &lrutegie!\ net(:n~h fll.J\v (refer to Figure 2). 
~t'he clnnlllotive distribution futlcti.cll\S of mH cnsh flo\v for CiH:h t)f the strmeg,i\!s in )'~3r 
tW() and year five nre shown m Figul'es 3 tUld 4. The'ic re~ults an,~ nnalyscd hel(}\\' in 
temlS ofthediJferentttssunl'pthJlls for each 5tmregy in drought (lnd m'Hl"dtou!~ht Yl~m'!\ 
as .:utl1Innrised in Appendix. 1. 
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Vnriabilhy in .net casht1m,v provides a rneustlre t)f the tisk inherent in ench ()fthe 
strategies modelled. Reference to Figure 2 indIcates that the consetvntive stocking and 
sen strategies provide the sJnallcbt stnntial'd dCvlution in net cash flow for the four 
future years modelled.'rhe stundnrd deviations in yeurs 2 te) 5 for ench of tbe 
strntegiesinorder of increasing fisk (\tcptovid(;!din Tahlel. 

Tnblc l$hUltillrdtievintion in 'lct cash no~~$'OOO) 
Strategy Year l VmtT:3 YeHr 4Ycnr S 
ConscrvUllvc stockIng 23,96 32.2K 19.95 47.97 
Sell 24.70 12Jl9 .i9.6K 4\).12 
Buse 26.02 14.78 ·HJ14 57.60 
A llSUtlCJlt __ . ____ ........... ~;....?;.o;;.~.;,;;.-~_-3!t2,~_ .. __ 4_7 ...... 2_0 __ 2S:.71_ 

The conservative stocking stnucgy shows the lea\t variul1i1ity hCt.'lluse of the 
ussu.mptiuI11hnt\v()o] yields~ demh rntc~ tlnd weaning nlte~ show le~~ vuriation than the 
other three sl.fn«!gies (see Appendix I). Thb u!'>sumptl()tl i~ based tlptnl the In.crcH:-;,·d 
feed available under u .lower slockingregime. 'The ~eU strategy ulsQ ~h(}\\'s lnw cush 
now vndnbilit.y. lJowevcl't this 'is Inrgely n re~uh of the fact that flock nllmbcr~ do not 
t<:.co\!er to the snmc level m; for the other strntegics after the drought. "'fhercforc, lhe 
s{<>chnstic effects of' prkl."! and production varinblcs Uti! opernting over n till1n!Jcr 
numherorsheep~ lendIng to u smnIlcrciegree of pt.:nfntllJllnCCvnriahility, 



The b(\semnt tlgisrnlcnt .str:,llegies ;m~dlemoSltisky in t(tnnsofcush flo\v.trtJisJs U 
rcsnlt.of.gremcl'vadudonill.W{)()lyicldsnndwe,mlingtlJltldefllh'rntes (refer to 
Appendix: 11. These dlrfereuees·ln JiveMock pr()dnt;~tlon p~(fiUtlet.cts wer¢COllsiSletH. 
"with lhcoptniqnsof' gtt\tJers. nnd NS\V .Agrlcnll\lresmff invulved ln lh~' study. 

T~igure ,3 sho\vs thntthe sell strntegyhnsflrst. degree stnchastic dt)tnhnUlcc in tcrmso[ 
net cash 11 ow In thedxnught year. In thl~'Slrnt.egy, stIles bich.lde nOl.only tt lnrge 
p.ro:portioJlnfymmgfuthnnls (tnd uU wClhers.b\1tnhm ImU Clfthc breeding ntlck. In 
nddltion. i'bt' th~l hreeders. n hlgh~rpriceper tminml is rGceived ill the dftlUght. year 
he¢nuse. 5tocknre sc)ldenrly nntl include not (Jnly cust"ftw*ngc,cwes butolso bener 
qunlit)! younger ewes. 

@rr{lSK Sitl1,ull\t,ion ....... ?tllnnhng:MtUlr,C Ctu'lo 
%, '~·'i\fi~'fC~ASffflt.ij\v"$"'''·'' ,. '"'ifrlii\Is;~-(;(j(i'tt""'''''' 

P 
80 l~ 

B 
60 A 

n 
I 
L 40 

Agisnncnt 

It 
y zo 

u .+,~ 

10 36 62 H9 U4 141 l6H 194 220 
Values in $' 000 

Other !ldvamugcs of the selling strategy include the flexibility and ~ccul'ity of tlccehS tn 
cnsh surpluses,. the mrtintcllunce of pn!-ltures ttnddct,"renscd ri~k orland d,~gnldt.u.ion itl 
drought due to the !()\ver MOI,.·khl~ tUfC. For the sell sttlUegy" timing lS t~rm:inL One 
grnz:ier stmed that in the lnng tenn, selling eady i~ prcl~mlhle to selling Imc. 

l::jgure 3 also nulic:.ues thnt the agbunem httHtegy is the hmsr prefc:n't~d option lilt' short 
(cnn net cu~hn(Jw~in u drought per-ind, 'Thb strmegy n~sumt*d ;lgiMmcnt i.lt u (HstmK~C 
u.f nJO km fOl'lSnO ewe\ (25 decks) M $0.70 per deck pel' kilometre \vith 110 Mlh~ll]jCh 
<$Z4 scm LrunsptwtcostsL Agi~tmentcn~t~ wen: $0.20 pet animal pet' 'vC'l,.lk for 32 
'weeks (SIn noO) Alllhesc cost1l were incurted in the dl'uugln year \\'hich resulted in 
the relatively pOOl'short u:mn cn~h Om\' petfnrmancc of this su'uwgy. 

AdValHugC,l of ugistulem \,ere ~u.ued 10 be the rnaintCnimce of the br'ct~dittg OOt'k 
~tru(.'tute u.nd ntlmbcl'S: with no purdmses ne{~eSM\ry nt high pnKt,drought pl'kc~. 
uumburs rewrning to full capacity us S(.)r"~,, ns the dnlU1.!ln breaks and Imli.ntcllltnCC of 
1!cn~tic t~tlpitnl. 

w 



l)is1tdvantngcs.lnel.mlqd lhe possibility orhad mnnn.geenClll (CB llct~~w(1l'lU ltrrestmicms) 
nnd/(u' below.oplimnl feed conditions' nl :thel>lnce oftlglstt11C.lt \vith sllbsequentbigh 
denthruJcs nndlo\vw!!nntng rutes. H! ewes Jnmbwhilcot). ngisunent.hunbs 11lUStcilhcl' 
be s(1Jd elf n nmrkct iSllvnHnble)ottrnnsp()f[cdholl1c thereby lnCl'eHs.ing C')St8 • .I?(')t'the 
uglstl1lem stmtcg.y Ihel~fore* ;;wailnbUity otsood ngistJllelllOnd the length of the 
drought were cl~u!.;;inl. r~Ul' thismodel,,:rcnsQonble ngistmentwlls assumed with no 
itH.~r~asc .indeMhrnte. \Vennlngl'utesfnJ' thengisnnelHstrtttegy did not fttUtn the snIne 
extent ns fnr the base model dm~.ing lhe dl'm.lght yom' (see Appendix 1), 

Tn l':igure 3, the ba~e~lud COlls~J'Vnllvcstocking tl.nde.1s were bmh bctwcnn the sell nwJ 
ngiSfJJ)em strnlegiesin terms OfllctCtu;h flO\\1 nt the end ()fycm' two but were '(\tHy 
di.ffcl'cnthttcd. by yem' live. 13y ycnrtwo.th!.se two hl.r~m:gies were fnirlysin'lHurln 
t~rms·of nClcnsh U()wbecnttse; the bnse modt~Vs higher sntesnndw()()l(.~utsin nomml 
yenxs, due ttl the higher sto(!'kingrntc:, have been pnrt:lnlly offset by .fm.'Ccd snles nnd 
hJgherdenth .NHCS intlledrought yenr. lUCOlllPul'ison •. the consurvnrive stocking 
ul()dcl~ while IHwlnglo\ver cash inflo\vs in m~rn!Hl yeat's.t displnyed n less significant 
drought impact us more stock could be kept Of} i\iH] denth rmes were lower. '.ntis 
t1lc.unt lhat the l.'t)llsct'vnlive s{ocki.ng model did f\m have a substnnt.lal declhlc in c{\sh 
flo\\'s in the drought yetu'. 

t::!.ll' the yeors nftet the drought. the ussumptiofls nre the ~alne {\b in the base yeur lyc;u' 
one of the model}. except for a higher animal prlc~' for the yc~u' hnmedimcly following 
the droUi!.ht (see Appendix I) . 

. From riigure 4. it con t'K~ ~cen thtH in the llle·(UUm tenn .. thi! conservative sl()Ckillg 
swnlegy wns st()clm~tically dtJminaut in tenus of net cash flow when account is tnken 
of production tind price risk. ~nle CD1; fnr this strateg;y is furthest to the right 
indicnting a higher probuhilhy of achieving npnniculnr cushflnw level (eg the 50t?( 

prohnhilit)1 value is $192 135). 'I'his is n f'C!)ult of tower denth rates t highet' \vcaning 
rilles lU.ld higher 'w(ml yields per hend in b()~h normal and dr"ought. yeurs. 'rhese 
tlssumptiOtlh cnn he uttributed in pnt't to bCHcI''''(JnseJ'vnljon of feed. \\,'11h pasture bUlls 
being mnintained above a crlUcnllevel whlch uUm,vs stock to muiumin condition 

The next mma preferred strntegy in the medium term i~ the agistment strategy. 'rhe 
ndvnntages of nn in~tant return to full stocking in terms of high possible sales and 
yields in the immediate yents nnc.' n drought nre evident as n cnmitluinl! in(,'rca~e in net 
cash flnw in yenth three, fmll" and l1ve. As n()t(~d nbnv~ hnWeVCl\ the rclutive!y Il1gh 
weaning rates and \vun} yield~ und the low death nll~s during agistment M..: cl'lticallo 
the 5up~n().l'cash now perf'ormnuce of thh Mh\lf~gy. 
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'J be seU strutegy tatlk:; third in terms or (he yCU1' five cnsh flow CD1\ There is only a 
slow retnrnm the target breeding noel< with so fe\v hn~ederN ufter the drought and 
t'eph\Cemenl~~()mlng from nntuml increase only. Thismenns thnt there arc fewer 
auinmls t.o genem",! cosh flow in y~nrs three, fUUf and five. Under the sell stl'rltegy. hy 
ycm' tivelhe expected Im::eding !lock size is still only 3877. 'fhe t)ptitm of purclHlsing 
nfterthe drought mtl}t cllIHlllce t.he mltcot):lC. 

OtherCt)llSidermions for this strateg)' may be the lISC of the liveSltx:k election lnxtUion 
pr~wisiotls to smooth tmmhle income. The usc of an Income Bquali,!;u\.ioll [)eposll in 
the yel~r c)f snh~ with proceeds heing wilhdtil\Vn to purchase stock ~\n.er the th'(ntgln 
t11ay Cutther cnlmnce the meciiu.ll1 tem) ensh POSil'l0t1 for the sell SlllUCgy • 

. In Figure 4, itl themediurn tenn the lenst preferred option wus the buse stnuegy, 'rhis 
t;trategy had higher stocking levels to genemte income in the lKn1'linl y,~ars. Ih)wcvcr, 
in thedrollght. yctlfS, the ntilul'c 10 eIther !lell early or ngist resuHed in n decline in fcttd 
condition Hnd il1 flock pel'formance. 'This wns rcl1ected in un hlcrcnscd dcmh rate. 
signlficntnly decreased ~\'emling .nne and n decline in wool ClltS. In addition. more 
bte,eders hud to be sold at the low drought pdces. 1n the tllcdhllll tennl the majol' 
result wns tl significnlltly reduced hre.eding nucleu~ und fewer r(~placcment animals. 
The nmmciollmplicnlions ute a low~,w income j)'otn wool uud les~ illCOnl": from nnimnl 
~oJesin the medium tenn. 

Condusiotl 

The results presented here tlt'l: consist.ent with UH~ opinions of grn7:icI'~ tllld advisers 
famitior with the \Vestern Divbi()11 urNS\\!. To t!tHe, only imHvidual stmtcgics havt~ 
been analysed. I:uturc \\'ork \viU examine the hnplic:ltions ofndopting n ulixLUrc or 
htfatCgi.cs. It. will also be ilhlrlt.ctive to investigate in demil tho use of mOl'e genc.'ml ri~k 
n1i.Uulgen1etH tools 5UCl1 as IHDs unci livestock Hlxntinn elections. 

12 



The:resultssupport: the notion thntconservative sl(')ckb~gslti\tegtes m'c bcnh tlnuncinlly 
mul cnvimm:llCl1toUy rO'b~lst, In tlie\YestcrnPivlsl0tl. f:{owev,et\ this rusu! t ,is sensitive 
lothe m~su.,i<nptionsm(tde*, ill ptu't1eult~r theextta 'wool,cutnchIeved under a tower 
slocking. tttte.Omlgrilzier l)oted lht\t} in $Ol)leCnSes~ iJwasioJl!),Y fertil Jmhmlls mld the 
risk, th~U' surplus. t)rcm::t)t ovet feedcim dt}foff (uldblow awuymnye.rode the 
ndvntrmges orn c()uscrvnti:ve st()ckillg regime. 

The~tdv:Ultnges ofa.,con.setvutive, stllcking :t'egit.llc flr~ ttlso sensHlveto.the thueftnme 
selected. 110deUing II dtOllght: i.mpncthigbli~hlS Ihead:wmtnges of this strntegy, but if! 
forexnmplc; xengol">d years werernodeUedthe base tl1Qdel ll'my well he the beSt. 

The ltvesfocknndinteresttnt.e dntnusedJn tht.~ model we,re basotlupou'hbaoricnJ 
illfatrtmtion. ~rhe cnshn{)ws tepc)rteddo flat reflect the current low w()olpdces and 
int.erestr:ates~However~ the re}mive dlffer(mces between (he stnltrtgies will MHl be 
cnptured~ 

Theothe.rputpose ofthispHot stu~ly wns to adapt the unnlyticnl cnpnhHity of the basic 
RtSKFARMmodel t() d.eal specHlcnUy wJth drought nurnugemem Issues. 'fhis has 
becnoehie,ved in path yet further model develo~lnlcnt will be -reqlliJ'cd Joexnmine other 
ftwmlng systems. lttnuy nlso be necessary to update the historical dn.tn,tn reflect 
regiomll condhions. 

13 



AI'IjSNDIX 1,. SummaryotDrought Strategies 

t:h;P£l.'t{:{l ".dues fur Base nonna! Hast (frought ("oMcrvatjve('(ll1St'1V41UVC stocking Agismrenf Agistmem ~li tl~mi~J $ell drought 
m~an'H ye-.;lT }C;;1]; stockmg norma} drouFht flonnal drought 

TaX,!!€'f h.reltt'fcrfltwk 'tflUB ~o~*n ;tnnn l;f~n SOOO 5000 '$000 250tJ 

flock 

\\htJ~et's<lIf.· prke 
t'Vieiw~t.*ti!t 

Matkt.'t'sai~ pn .. c 
\:uW't~ imttnal~ 

J)!;Jtiltitrcll 

X.;ittlrai :mCTt·;:t~<l 

VunlNt: t.:tlS~~ 
hr~cdt,~ 

• ~dd.ebt 
• 
• 

hJ~ 

SId06 

S!h.M 

W~ 
f6<Hl FH 

7~£*J 

tflf} 7'\·tltn 

'l,i.tZ5tl 

{} 

'5~nfi 

Sit .J;J-

5HU 

SUH16 

SI6't.'t 

.5 kg,.'beaf{ 1 
f4· 5 f>} 

25% 
(~lZ~lljl 

,ml!t 
t.154{l·55) 

)u·~m 

8% 
Sret.'illn ~Hm 

YA&Wm~i~g. iH 

~t~r.t 

Ut~ ~:l.it~J 

$1;;50 

() 

S5JUr 

$1134 

~4~' 
Rn:I.'tU12 H !6~ 

y",\&Wtllt!J.HI 14 t7~ 

6t¥ii 
fl.1fi57tH 

f}Z~ 

SH}Jli) 

51(134 

H)~ 

t6-H)·14} 

'14f~ 

~b015 11th 

S1256 

() 

S5.tJ6 

$11,3>1 

10% 
Hl,lU,t4) 

$2060 

(r~S 

'SUU}(l 

$16 :w 

ttl% 
(6,HH4i 

15% 
l6ft1~·'9I.H 

S1250 

ij 

Ewe'! SUl1J6! 
Wifth~SSJ16 

$11,54 

Sl~,50 

.md ma~unum " .. UUt~S nf the tnan~ul;lr dtstrihulioh-'i from wllichth~ c~pe~ttd evafl.lc :tl). uen¥eu. 

aVcmj.!in~ ;.m~t 4. )'enr~ mc-muc f)fnlt tr~ year tl: $50 (mo. ·S50 (100. ~S5{) tUll. 550 nut 
V~UU~} 

'It. hrt'\7,1r.rs4IDO ""cfht~r ... Ul ttl.: ff!"'l<>tlmu}!ht "gar h.l\~a lucan l~l SI4{l{}' fut \oungJllimals the 1I1t"nnrm:il UTh1tibnuou tS S2L34 tie lrolh llrc 
S5 ahu\<iJ! ttt~rmal pn .. c"', 
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I'T 



etetmS, 1992, New Nnti()nt\ll)to\lght:ponGY~ l\1edinRelcase/Pnrlit'unl!ut H()Use" . 
eml 00 110;, AUSl1"nlin. 

Curmn tllil.iugmn l.l~nvis lSu.tld Jubb.K 1993~ 31{ilJ(lging: the CmtstSllndlifl'~(~t~'it?f 
[Jnmitb/:~ NS\'V Agriculture l\n:ng,(t'lnn(tNlmmgellleutResem'ch nut! Advis()Ilf iLIuit. 
Ct)b~tr. . 

Hoadley J{\ndNliUmnl·~·~. {in ·proces~): . Ail Jim7t"w;fs ty'1'~arm :l~~flwl~eiul P£I.~;[ru~mtlm~tr In 
t/rL'lV(rst(knt l)ivisiunftINt~\v $omlllValqs\ NS\V Agriculture. 

Kaille\Vrighl V .nndLees J 199,~. 1"lw Smm(lg.i(~ ;~t(~IUl.~'('m(!u( ,(~f /·"arrIl11itsiness,t·s ll 

The Ruml:Devt:'i{'11n1elltCentrci Univftsil~ (~f Ntwv Hnglamf,. t\nnida'le, . 

~,t~ll~\vh:k (J H}91l1rml].:lJt SI1'iJu'gi('s illtlar lr(~Ht,~,I'I1Di\,~:isimtf Agll()te", NS\Y 
i\grknlture &l:lslu:~ties, Agd.ex. 40011$ .. 

t\1i1h.Uil N It)92~P·iIUUltjal.\trlU.:mr'~ 1.11ld .risk UUllu.~,g(mw'm ,t?i woo}"ilt'tndJ('!l fCU'tJ.l;\, (1 

ttwl(mdt' Um'ilUSlit.' In(tt~~t.ttiu,t: apIU''l)(t.cit. llh:sertatiml to'ward!) ~l*lslet· of HC'olmmic~. 
Univ,Ul"Sily of New UngJ~Uld. Amlidnle. 

N1nir S 1992 .~1mulgiu1t, tlnl Vegettllio'/: m n~tuge-hind~\l~tnagemem in\Vestcm Nc\v 
Soulb \Vnles. lim Sitllllson ted.J. NS\VAgrkuhure. 

MurlihYt J 19921~~tw!rl'riM's m Rant!clm1tl~dan;ittC'nlent in \\,Ie"itCrtl ~e\v South \Vntf~. 
Inn BimpstUl fcd". NS\V Agfit:uhufC, 

~1urphy J il!ld nm~ \V 1989 .. 'A l,;~On~enHi~ rep{1tt nr\:urnm!J,.'n~t". :returJl~~Hnd 
mnna,{ttHneutpmedccs l'(~r·a tYl'k'al \VesteI'll Cohar !~:rul:*ng property'. ~"'iSlr A~rlfultlU'tt 
tUul FiS/UJries Farm Bur-.ine;'I;s iVO.t(~S No .. tit) 

N~uh:Jfnd l)rought Policy 190;. Hnid report of the Scna.tcS{tuldmgCt.:lunnilh:e t.m 
Rum' ¥md Regtnmtl A:f.r~urs. f'ttthamcnt 't:'tnuse~Cmlbcrnl. 

O·Sheu. R :1991, AlalUlgblj! the Future: DUt':iJtg am-i .. \lItr tlt£~ OJY1U:Jjlu. i\gllote. 
NS\V Agrh:utture :rndFisbc:rie\.Agdex 1301H1 

\Vnlkel' () and HelmersG 1934, 'Applh::itbon It'; simulmmf}' in r> J H~111'~ (cd.JRI."ik 
h1{~mlR(mWm lit AJlrkulturtt • hm,a. Stull! unj'\1er~ilyPress. /\mC'~. 

\\foods (j 199:2~ 'Propetty (lull gmzing tUmlagernem' in 1 Sitllp~un (ed.) 1~{mJJ('lam/ 
l\,fmttJffauwm iJ~ l~'t)su*l·itA·l~U/ :St~Ulbn,tJl(';\i NS\V A gf'l':ultut'C. 




