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Altitralian' ;~tU.lwral:l!'OOOttd~' . Annna.r '.COIlferelWO 
Amlidale., FebNl'" 1991 

By 

J~R. :P .. g~. ,Ag,ticulturali 'l~onomi$t, and 
p 'gin~r 

Qu~n$laud·.~Depadmcnt. Qf Primary ;lndu·$tri~s.. 
Rese:.ttbStation., BUoela 

INTRODUCTION 

The Gwn$R~ftlttb .ttdDovcfdpmCnt'~'ionn:qtli~,~pplbnt$ rotfClWCbr~nd$ 
tOlhow *'bowtnt J,ike~y~Julb will ultimllely impKtjnJCkntir~and~ie:~$on 
dle indultry and. bow they-will be ofnlltion~Ibc,."tent-" AppUclnuarc,IJke4tolttie', .. the 
mJuJumn of nndinp tltOYj!t time and lpacc~ andtoeonsider lile ~eommeR:.i41i~libn and/or 
,ateltung of FIO~1 tesul«l-.. 

The d¢velopmenaofb1J'iecvllmnion Pf'OCcdUfCs,by AJricultun!&unombtJinlhcpan 
ha~ allowed ~tbt$ wotkin.g wilhsckntlJtI 10 'mpoodlo this new emphasis, '~gan:h 
(umlin,1 bodies .arep1acin,Ofl tbcccoo.omk: e:vab'4tionoftetcatebprQpOd.lJ. The number 
of papers ,Ictbb conrercna:.Id4tc,sin, the cv~htllion ofn:~archp~.JI ShOM .htu 
dds subj"t is 1ft. on,uml ~rnof umny AgriculCur.llkonomi$ls. 

Tlulpapcr UeJC:ribcJa lirup!O eViltu~ti\'O proccdufClh:n sciendll$>c.ttn use IOtrl4:a1Un: the 
rclau'''¢I}COnlabiJityof crop ",K~hpfOPOSJJJ. The· procedure DICS data thalm avalfablc 
and PKlCe:,fute.$ '0" eeonorrlc evalu:adonth:n lie scnendty accepted. A spreadsb¢et(Smart 
arLot"l) is, used 'toproce:SI dM! d~Ut 

r~p.r(x.~dflrc WU~vt.!opcd to cvaluatc.20 research proposals dnn cn1eraed from n 
mee:lsnl()! iIO.,SOseicnlAllJ. eJ,tenlioooMccfJandpmduccB intC(c'lcd in six, "ainl¢{tumc 
atJjlI ab!e 1 obe &rowu in cC'ntmlQu¢ensland. It. bas had ,ood acceptance b;Y s4;iemisc$ 
whoi:a\<'C u sed it or wbob."" studkdit.re$uh.s. ·and.rcseuch m3nasers b:lverecQs.niscd 
dtc atIY,lmal'': ofh;lvinan:$t,arcbptuJlO$:tb $Ubjecfed.lo un ec:nnornic CVUlu:llion. 



Tft.c~tc,j.,bu~h r;U(Ntm.,q~$ti~~tbat ,coJk<t$&1m! wbich :i,';U#dto .~on$tmet 
:tca.h ;ftQW'lm4ae.t lOt i~PfO~t. ,S~dllC~tinl~ptcl ,arQ .~"l :~urc 
the :N~'J~,Rn' V.lue ·(NPV)Md',fnltnulR.tt>otRetutn (lR,R), 

Dlt.Col~1ob 

1ber.v~d :~thod,of,·d.i"COl~tkm .~.MI1.iJ, ,toriMivl4pafJ ,.mt~ll 111\lUPJ: ;i$to 
worki)metlt;l~11with At;Omputer. 'tbo' ;lCieadJr, i •• blc '*Qk~y :in,h'l$ '~x~ .. douJ;.nd 
PI,P L~4l~c,atimafc ·ofNPV •. n4lRR", :Hc, C:M ;ke1 'in Chln~ ;tx~~dmu tQ ,~$': 
'Weir ~rr@, on"lhoOUIC~1I0tQ!condi1pctowl~¢hlDF$QntU ;~ llQI,gQQ4 
u,m\t"Qndln,of,t,m:~jCct ,and,.a~l utimatc of :ptQfi •• ,bnh1~ 

When woridnl wj,th 30r .~ #ientiJti',i'i$CI$iCtlo 'work whit. 'qUC$tionrro.f,n; 'With, 
(ollow~\fp$:$$ion5 to 'dlseuu'R$uh$ !tn4'~nts. 

SCi~Adltsptov:idc jnr~Jion in lbt,lolkl'wlnlpmmd, ~: 

J, The '~scm BlO$' mulln of thc~bp;tqop; 
2. The,expected yield pin (best, 'moY ~ly an4 wont) 'and l~vclotathicvcmntcach 

yelr; 
l The expected prit:c :pJn (I ~",mmtlikcly and wont> :.ndthelevelQfachicvement 

e#cb .yeu; 
4., Chanp. to <:O$tl and Jcvcl OJ J\ 'l1icvementc#ch ,ear; 
S. Cum:ntfU'elof $U~ject erop 
6, Tll¢pcn:entugCOr(~nl·lUQW~nefit~h )feat; 
7. Chunres to .. crop :atel due tote$Can;h; 
S. Tbea\-ct;gc grou rnar.in.of'dispJactOQ1)ps; 
9o&p"ted COSt ofrcsc3tChand extension ~b year; 
It), Addi.tional ootlays on (annse~h year; and 
II. The in&ercsl fafCto be uscd lo~Jcula,c .. ~ NPV" 

Tltcfipreadsbett uJedfor dataeoUccdOfl. proc~S$ingand reponing iS$bownin Appendix t 

11ft tin1C~quired locoUeel, d3t:l and complete Mcvuluation is 20AO minutes. This time 
would u$uallybe sufficient loaUow an c&amination or a range of possible outcomes. 

Uncel1abtt.y 

AUowancc(or tmcenahny ofrescm-ch outcomcis made in the estimatc$ of change in yield 
and croppricc. The bemdistnbutio,n technique is user to estimate tbe average yield and 
pritt ebangesfrorn c.$limatcs oftbe best (b). most likely em) and worst (w) outcomes 
(~i¢tw"nYt' 0.1. 1981). 



~n,nyAJtjly4" 

St:ui.tiYit11~b~Jb:ca.n :bcu"".O~$lthe: :~pcro~of.pr()lec\$ ,profhabiJity :t()@ff"~nt 
Otl~l¢#~ Tbbisdoftebyc.hangldg~.O~ .*nAlime,I$$Umpdotl$o{ 'priee$t¥i~ld$,CO$.$, 
nU~lof .aebte~.ment1: ctOP~,,· nroof "'~a.ctOfA'nop.tit)rull :pr()je~ file:lbat~tfQmt' 
a $efl$idvl,),$natysis 'if \'l~lO tbo~~t . 

Output 

The OUlptlt. n ••• the usuPlPdOM.rtpotu.~ tlinl '~:1Tom llle;cuacnt ··am·· .. a.nd'tbc 
e~panded .~ •. ·amt~l"'.with .. ~ :cllim.te$of 'NPVInd, :IR& A. seriClQf $ensitivity 
tabtes $bowin, ·tbcerrectofmorWIc~n;optbn1'ticoutco~ ··i.$ ·Itt ()ption~ 

1bc procedure requitClminiroal .timctQ. 'CQn~t .• nd.P~$$daUl" .. Tlle .$p~ad$h<!¢t 'i$ 
*thn$~nt*l (i.~. his 'made1lpof ·n;lad.vcl, ,.imp~(onnu.J.cxcePt ·fQf '~,cal,uladon ,of 
NPV ·aM JR.R) .nd easytocxpJain~ Scicnd$tJ~poscdtoit.h.~ac~pteditand .fioel :it 
easy 10 \de. 

Use uethe proe¢durc wiUmakc $dcntlll$l'QOre,:s:en,itivc totboser1\Ct()rstbalContribut~t() 
tbcprofiUtbUity orn.:karthprojt.cl$" Se.MidvitYlttlalY$i$wiU lbowlherUthc.valucof 
geumS their rc:reN'Cb mu1i •. adopted quickly i'> they wiU bt cncourag~ top!t$CQ ·.more 
cmpbasison concetingdata tbatis casierlocommerciaUy t:va1llat~ a$ldapply andthc.ywiU 
,akcagm.terinlcre!tina'~ring lheirl'C$uhs.~promoted tbn)U,ghlhc :exten$ion$)'stem" 

The sinlpUcity und s..peedofd-.e procedurcwiU eneountlc .scknt1Stsl0cxplore a wid¢r 
~nge of rc.$tarcb options in ~h ofpmposalsth ••. havobighermtcs ·ofre.um and lhat 
will appeal to !undh,gbodies. 

Sci.:nrbuamiru,raJ re~b .,cnciesseekin, =0 seUpl$nt v_rietyri;hts. licence 
agreemeucs, patents. or ·somcatber nlhl to aresean:h~$uJlc;muse thcprocc~Jurc to 
clpJorc the llW'kCIValuc of IhcpJ'Oduct. ThcpritcncgOtiated for the 'tecbnoJ()8Y wiil 
depcndoo the ex lent to whichbencfits of rcscarth ·tttnbc r'Cstricted to those wbo purchase 
the rights. ·after allowingf"r • reasonable return 10 end users. 

Oue or the mO$l tmponant b:nel19 is tbe realisation by I,rk;uhuratre~arch$tarr in the 
publIc service that «be work they do hu a highvaJuo to fmnners andtl)c general 
commumty. It il reaJ,om,ble 10 ~p:c:tan increase in confidence. $eJfelte~m and 
perfonnantc as a tonscquen.~" 



(.J~frrA~rIONS 

Tbc,limi~uon$of tbb ~uro 'UO :li.milar 10 lho$e of •• :$l!iOatcountinlwitw~ 
P~Q,It;C~~ with. $l0Q0~Plc~Tottl#,hn.tni~limpU¢ity ,tmI~.$C 'ot 
expl~ti~hl$,t;'luitl;dl ~numberor eotnpromilt$. 

Animpon.nt JJmhldoniltbc iu4biU~yof1hc: :~~~tQ~#~n=tbe ~riikinel$~ot tho 
l~I!l ., i~led by •. me,gUfC of the I~RI .vi,honor ~: NPV .1Qd :lJU~ 
tl$$OCfllC(lw.ithtbotalll~.of 'pd<;c ·Ind '~i"\tl ~.b'$CknmJ$~ .~ ~,i~QR 'Qf.~tn 
opdotWrrtm1.,CldQ :,imulNKm 'pror.~~wbicft ''Will :-.lIoW'c.om~~t ·.or lbo· .ptaJabiUty 
dittribution$.of inttmaJ~.ot,cluml ,of di((~""nt; :~ls, (Vtm,8~19681iS.b¢iJl& 
considered 

The $~bct'J ean b~~ontYlimple'il~lkm~ Ncwcrop.:qmbiQ$,iou$:. ~h.ul;~$ in 
rm..,'ion.LincrclRdc~nlinfiCn.ityc$CWOQ14 ~·qu .... tified i,nAtpportin&~tI 
and the ·daUl. ,twlSfeted·lO dlC~valu.donw04~t. 

EvaJtU\liQn$ .#te. ll$ually ~ona. ,~inld ,~l$ wb(:~: '00",'0$\1 $~b • 'w~lot 
scientists andaslisWtt •• \bc~dll' 'M4~.pil.l,~tS Qf: ;~pr~J¢¢t, .~ ean$i~lt4, ~ 
cost of pm vi ding vcbi.clet, .l:ibonnonCl..adminbu.tkm ·ana' pro,f~$$i(Mla!$~p~t 
l\lpet'Vi$ion~tt .are·f:xc,IPde4 from ""'Qmrutuws,. A •• 'result .~ .IRQ', :1fO ve,ryhlCb 
(2()(Y.6+)andnecdlo bejJllefPn:t~ c~ud<mlty. 

The NPV and IRR ~I\ln;, '~ vtry;"Mid~ .'·10 '~~p$in .~~ield,pri(C ttn4cwt$ 
ond mte$ of nc,hicvc!ll¢nt.. nJsleads to ·the '$q'lesl'ion,f1atflJute$ tan 'bQderive4 to 
supponaJmo$1 JOy j~Fmcnt' oC apanie"htrn:~atChaed\tily (Ii.rvey 1988)~ 

Acou,nlcr tutbisJl()s$ibUity b lhe tcqumemenl. tbat lCit:n.bil~x~ ·1he~~~~.atitml 'l 
Ibcedon the ~pfC3dShef:t. to cba:nen,~ .'a.ndd¢battlhro~Jhoutthc 'l'C$C_chprOJec:lRleetian 
and funding P1'JXC·$$, . 

The generation of t\uambi,UOUI. easUy Conlp#tUNPY' 'amlIRRfig"'~$nmy bohn~rp~t~ 
by 10 ..... 1tsJtmovi~g the. 'ne~ fOf#icnlists to ·~.a$involvedinlhc~cbhmJn;lking 
proccsl us in the pnSl.. ThiJ is n<)l.h~ cast. ThercwUI b:;·an <Klloin&ne\.*liror l1Uwbo 
are invol.ved in tberescarch $ystemtocontinu~to 'b¢ involvedi.. ·.mcdccisio-nmaldnJ,t 
pt'tXcs$(Harvey 1988) 

It is diffitulJ to verify c,valuations of fe$earthpropo$ab ·after .th¢ ProjCCl has been 
cnmple~d umi\he l'C$ulttimplcmcnted"Thi$ bbe<:auSt t~ :bCnefilS ofrtJeasth '~ 
sh:Jredby fanners, consumeD and the ,en~l:tommull.hy. TbccomPCthiven~$$or'h~ 
runtJsectorinAusnU. and cOfflp<:tin,CQUnm¢s (many sID:1Uproductrs#Uiuga 
homogenoQ$ producO and.h~'tranSretabnhy ofrese.rch~.~n$th.lmany or the btlleutS 
duo lOJ'Umt ~~h in AU$tmnlultimtl!~l),lolo~on,umct$' ,arlowcrprictcs.bcucr qUtllhy 
and t\blg$~r faJll1oof products (Ham$ and.Llpy4199f)" LtoydelQI. 1990). 

f'Cbcrailurcloconfincbenefitsloinuned!ate/r~gni$ed cUenl$nmy lead scientists to 
believe ·(hcir~$WCb has.(aUedcventhOQBh tbcym~yh.vc achieved dl~ir initial .goats. 



Galni~IA~~htn~ 

llerOfC~QQli$tScxpeet ,:$Ci~nti,$t$tQ" ,*~ptalten ,<:<mc¢PI$' ,,$u~h ,,$a , (pJ'()~tabUity. 
dl$~9~ndnS.'mQnte'~lo:$imMmliQJl~'\!~t~~h~wo,;w 'be ;~leat.~ leM ;bcntfit$~Y-~ 
:Qfrerin,., 'Wh3t ;is l~irtIQrr~jikn.O\Vl¢dllc,.n4~hni.qu~$ tb,twiU ;hc~p ,itMm,~\Wt' 
:Md ~S18ul;M:tter,prpj~~$;'t"Al wiU:improY~!d1eit.bilh1 :,fOAthct 'fund#; ~tbm'wiU ;~vc 
themanap~i.tiongf I~it; 'y~uetg,1hc!ir~U~nU~IfJ4~~mly,UleR'hY :buildin, 'Jbtir 
cgnfi4e~ ,.Md", ,C$teem; ,tb.' 'WiUb~lp.~.m :~rend :tbem~I~.Ag~Q$~:tho ,'~I~.$. 
seelcinlto '(:UJ ':rc~.n::h <fup(lips;tbat',wiUhelptbem :~ l~ i~isiQfl$'tbal ill.vo ;«>, ;bO· 
m~ '(;(lnceminalhoallQCad<m()f Umh~tJ,~~ltch tt~s. 

It \ViUal$) belp 'iftb~~valu#uv~ ,prQCed~re$ ,~·,se~n.u'S~lla~n imoJradhionmd®isl4>n 
makinlProccs.of,indivi4ual :;cientist.an4 iICientinCIP'Qllp$, 

This can '~, :achh~ved$() ,longMagDcUU\Ul1eco.nomi$\$ ,~.,$CenlubQ, I. ,p:mofahe 
'~re~b :Ieam"llnd ,mn~n ·to', ·~'$hungon'be$ideline$pa$sib;:jud8~n1Qm .• ,w~ 'n¢tt, tQ 
k~p OVCfYthill& :~n.bly$impleand:e~pluinablc ,~'n.oldem.n4too nU,lcb(1f ·timo. 

CONCLUSION 

The spreadsheet used for'hecvaluauon :recGrdSlhe assQmpnon$ which (~m ithcbuis of 
the evaluations. ThislisJingQfas$umpdQnshe'psS"ar4aaain$tn4sntntabq$e~ 

ThesensitivilY ,analysis proj~ctfile providesUSCf$ with a indication of ,he ~n~id\'hy()r 
results t()ch~naesinassumpdo"s. 11lc lack of ,a. sU\ndarddeviadonmeas~ ofdle 
outcome is a luck th~n has to 'be corrected. 

The suggestion that "suresolUlbe derived to slIPponaltnQStany jud&emenlOfa 'pmlcuJar 
research activity is accepted.. The 4v~ilubmty ofse.cmin;ly ~nambiguou$fiSuJ;$,(NPV 
and IRR) is nOl scento bea $ubsJhute .for 'Ih; judgements :(halh~v~ ,to ,'bQ, m;l~ by 
scientists involved ;inthe decision makioBProcess.JI, b~xpcc'¢dlhat 'deci$iam;mndcby 
scientists will be improved by ,~ additiomtl informationprovidcd :by ,hclechnique. 

Finally, his vital that the scicntistsio'lolved bave apr9priclal lnler~stin th~ o"tcomo Qr 
thcevaluations so that they do not ignoretbc results ,generated from the dmu'h~y ,pro~iid~ .. 
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AP"~NDlXJ 
~SPRIti\nSH~Et ;FOR ,EST1MATJNGTHRP.iOFltAllltlTY1VALl1£i 

'OreROP '~£AlO,JI,;Pft()PO$AL.S 
81 iJ~R'- :"A~I~. ;8i1Q(:~, :ll~~n:b ,S'ttlign, 

File~m~R@y~ 
QJf} '~','Qf~\'!al~~; S(V01j90 
Q~~~~Jy tMlk ,J\1\.t~.~rl~du, S~burn 
Q3, A ,~f'~~o,r~,~~ FQp."$-.1.!Qlntinull~QQOriPJ~f.m··JA)br~'~~,.}i~~,mltl.~.t@~~J9~u.m 
q~~l,il.tM. t;tl~~ '1Y~"~"'~td1 ,"" l~$1S'~ 
,Q~ wmtl.s1M ~t~VC{IP;,:~? , ' U~a,OO;$h," '(WJJ;~ 
~. ,~.,b,.,w: •• v«~#C~~QtYWbJ~~~~?", 7~~$ ~~ , 

1nl,QJ.It~Il't'TAV~RAG~,·(lROSS'MAR(UNI$J3.'7S~'i 
,Q7. 'Wbl.t is·fhcWOP. )i~d~b'''I~~~~''km1 ~3:tIM 
QIt Whal',~~'~ ,~IUt~y:)i~J4 •• in ~~.~10~3;~ 

«(1M:' ~~~ .. ;tQf:~l$prQl¢ct~~1d, 
JU,)t:~(~:'aln$lJ~ 'tQ 'w.J~) 

Q'.~:i$U.~t)if;W ~~'i:'~~~ .. iQn? , . '.. O.~) 'tIb,-
TJl~ AV£RA(l~ :f..xfm:rt:PfU·:"'I)CIJANa~IS; .0:233 'tih. ,." . ,,:(.tQt~<ot~p«(~,t"J~,;h~ <) 

QJ()~ tt."'ml~l4·,lbc ~~tH~ ~f)iel4~~'l:i ~v~iIlPlth)*~ (~;;a ;.; :. ·~UMt,i,c;'Q.l ~, :l~~ .'~ ',~ :l(Kl'J) 
\'r 0 'frl Yc: 2, ¥r3 'fr 4 Yr". Yr" Yr'1 y,. 'Yt9Yr 10 Yr n Yr ;11. 
l~ ,~~ 3~ 4~ 5~ ~70tt0 8~ ~ 1~1(}Oi. t~ 1005 

QU. WAAJisthe WOf$l·~·,~n c.PQC.~tion? 0,00 'J/J 
Ql~. What is,~ ~ likel)' .pri~,;lm out~1 :,0.(10$11 

(~,~~~tii),:~l~. )~~'~rz~#~ 
'c;k,,"bl~~m~·¢t4\~$I$) 

Q13. w~. is yo~~~,~& .. ~n~p;:c~~?O.OO$f' 
T~I£ AV£R~G£t:xr£crf:pPRrCt:GAINIS; . ".,ctoo $1& (;;I04~or.~p~l~ ;.",,~ fP.l 

Q14,No~i.,.~ ·~'~~tI:.q()f Pf~chln,c~~·.~.~,(~ •. ~ .·~imIl ,ije;.(O;l·IIl·;lK~plO'l~'otcx~~) 
~o ~l ~2 ~3 ~4 ~5 ~, ~7 ~I ~9 ~m'~u ~n 
~ ~ " ~ K ~ ~ • K K ~ " K 
QI$. By haw mudl will thispu~,dl.~,~ ~,co~tl1 
Ql" (ef.tiU$Cf <:O$u1 
QJ7. hctbi<:ici~icom1 
QI8.i~ ~fWQ"KUQWl& ~$l,$7 
Q". (Ufiliddc ~? 
Q~o. ~roti.ll~~? 
QU. .ni~l4ioq ~7 
QU. ~ri~$P.)iJt'~$~7 
Q». h~e$t~, ~lS? 
Q;~.c~$e~\l1 
Q~S. ~~l~ilU~$k')fa,c ~{.$? 
Qa,. ~Nnay ~t.s? 

nlE £~r£cr£ucnANG":IS VAIUAIJs..~ COSTSJS; 

P~{Pr ~l ~+"~fqr~~~) 
(":'\,~, fo,CIbJ. ~, +·vc(or~st~~) 
(,,·~crot~l~, ,*'ycJQ(~~t~c.u~l 
(··v~ff.lf ·~st ~~ +'v~ 'f'" ~( inqcpe) 
( .. ~v¢ 'ftK ~J~~,+'v¢ (Clf'QOJt,inq~l 
pVj ·f~tco~t·~ +~v¢ (Of c:q~ ~l\C{~) 
.(.~\'~(t".~~~~~+'tc:;rf)f.~Q$'i~~) 
.("'~Vo.rQtQ)$'~~ +tvcrQt~n JQei'4S~) 
(';'v~ (or WRdcctc~+·v~JQt~$t.~~~) 
(.~vc fQf ~~. ~ +'vc, 'for CO$t. ina~) 
lnq~ (~j~9d lnpri~ .c.~\iJ.\lI)N)' . 
( .. 'vc,(or.~l d«n:IUC. +··\'c;r«~()$\ t~~) 
(".0041: of~p«~ 'V!lr~b~.·~:tb,PI~) 

Q27.Npminatc .~p:r(;'cntl,c or variJhtc«lS.mUlGc IIChic:Y~cam )'¢M.(~~~ru.. ~imale'I.O.l ~ 10"~ ~,.1Q.1oo%) 
Vr 0 Yrl Y,2 V, 3 Yr 4 y, , Yt6 YI 7 YrU y,9 Yr tQ Yt 11 Yr n 
l~ 2~ 3~ ~ S~ ~ 7~ $~ m tOO9(.I~ l(J(Yil~ 

THE OAiN IN QMIHA EACH YfiARON "H~£$TAlU • .JSIU~DAR.EA IS (Sib.): 
Yr 0 YrJ y, '2 Y,3 Yr 4 Y, :s Yr 6 Yr 1 y, 8 Y,9 'Itr It) Yr U Yr12 
3.38 6.7610.14 13.52 16.90 20.28 27.04 30.4~ 33.81 3).81 33~g133~81 33.8. 

Q23~ ~ is tho.c:urr~"t .~Icr.~ Qop1214 OOO.hl 
Q29. W~pcrc~:rn~,coflbJ~CPlqop.,u wWbancfilfrom .flliJ pr~11 

(Enter ~ • ~m.al." will 'l1tdi$playedu. ~,C!I.O .. 1 ..-lot.. up \0 l~) 
Yr 0 ¥rlVr 2. Yt 3 'V, 4Yr5 Yr6 'if 7 Yr'8 Yr 9 Yr 10 Y, 11 Yrl'.Z 
Sw, 10'1 152~2Stft, 309ft 3$~ 4~ 4S~ ~ SO% S~ S()ll. 

THe OAIN IN TOTAL QROSS MAROU-l ON TltBWAIUJSnED ARF.A1S($): 
YtO Yr 1 Yr~ 'Yr 3 ¥r -4 Yr , Yr 6 Yr'1 Yr 8 Yr9 Yr 10 Yr H Yr l2 
3~171 14468S3US4'a 578741 904284 1302169 1772396 2314966 2929819 361713' 3617135 3(171)5 3Cll713S 



• 
~Q.~. :Howwill~ CQtll~~, .,1AA~~h~~I'.'I.· !l~1,lh ~rlh~. ~~(h.)1(~ntllipel~lf. ~l!n,~.poJ;cfit~ll d'U~ ·tQ,.dtIs' 

lr,f~~¢h.) 
Ytt) Yr 1 'i'l' '2 Yr' 3 'ir 4 YtSVr. ,6 ir 1¥r i$:Y,9 'Yr :to Y, 11 Yt l1 
o 0. 0 0 0. 21AOO~1.4{1() 32.100 :3~lOO42.8op :$l;;QO()4~OO 64.200 

Q~ •• \VIta, is ·~'Vct1$~ ~5$mar~inIlu~~f~ Q'O~ (!i.pt~by ·~t~~~p? 71.(lO ~ 

'llIEOAIN lNTOTAt.(ntos~ MARGIN ON THe :EXPM'4P}!Q,AREA JS{$): 
frO. Yr t Yr 2 Yr 3 !If 4 YrS Yt .~. Yr.? 'Yr$ Vt 9 'friO Vi: 11 Y.rt~ 
o 06 0 0. 792506.$64849 (14o.57S' l51430) ~1637S4 Z704693 3245631 3~4S631 

Tfl13GAlN IN GRQSSMARGlN ONTHB CUftREN'r Ie. ~PAND~P AR~ IS (S): 
¥r 0. Yr 1 \"t 2 Yr:3 Yr" Yr.5 Y, 6 "It 1 Yr$ 'ff ·9Vt.}() Yr U 'it l~ 
a 144685 l~'~$2 418142 904284· 2094~s 26~124S 372Q1544444181 S1$Q$$9~21$2S, c)8~216,~~6"1~ 

Q32. lt~w fnooh wUl ~ tt:~arch pwp'In\~J\1(in4:hi:dc .·~~l()f ~ ~iemist, .~,~lstal'll.~ ~hciro~qrul'~ .c~pi~.CQ"ts) 
Yr 0. ¥r 1 \"r 2 ¥r 3' Yr 4 YrS Yr' Yl 7 Y'l 6 Yr 9 Vf'10 Yt UYd2 ' 
15000 7SQQI) 75000 7500() 15000 lS000 15QOO7.$QOO"l50007SOQQ7SOQQO 0 

Q33.How muehwiUit c::ost '·to lfain Pfoduecll ~tb~, · .. pptic~i(,ltlor·~ 1~~ch fwlin,. (lhc;c::o.t~flhc~'CIl£wn'P'Oj;~AA1)1 
Yt 0 Vr 1 Vr 2. Yr 3 Yr 4 YrS Yr 6 Yr '1 Yr8 Yr9 Vr 10 Yt n Yr 1~ 
600 0 0 0 0 0 0 0 Q 0 0 

Q34. ~()wmueh wiU P'~t1~$hav~lQinv~'lC ,~in thQP:~(;cc4 ,tt:$~h ·beMfi~ (iQJ.t()f m\'~uncn\nn,AU fanns 'S/)'~)? 
Yr 0 Vr I ¥r 2. Y, 3 Yr 4 VI S Yr 6Yr 7' Yr8 Y't 9 ¥rl0Yrlt Yr 12 
000 0 00.0 Q 0 6 0 0 0 

THE NET CASH FLOW OF THE ,paQJECT1S CALtUl,,\ TEl.) TO B6 (5): 
Vr () Yr 1 Yr ~ Yr:3 Yr4V,,$ Yr 6 VI' 7 VrS Yr 9Yr lQ Yr 1:1 Yr l~ 
~7SO()() 69.68S 25(lS4.2 S03742 829284 201961525(12245 364S154 4369Un 570$$.$9 6244$~$6862.746 6g6~166 

THE NETPRES~VA"'UE fOR TfUS PROJeCT IS: $22.~h326.00 

TU~ lNT2RNAL RATE OF Ra'URN OF TIm PRC)J~crJS:~7.s9~ 
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ta#Ult Is pr<w1ded by the bft" levels ti( gr.tnstorafjl1t capacity obUlnred on 
1IW'lY fAn- in the Merl'edtn t'Osil<m. 

ThOr.sult cfhf9fter steckin, rat.es 1$ ecm"stent unde.r cUff.,..nt wool 
priees (t~l. 3J. 'At lIOn pr;~.. the stock1nIJ rat. 1t ht~$t 'nthe 
cSOluttonforhtgh riikaY6f's1CW1. The result for 4 ¥DOl ,price af nOe .. ~r. 
st,oc:ldng r.~e.t htghrbk aversion is tewer t~n.t lowrtsft alief,ion. 1s 
",uledb,. t't4ucti()ni. tn 9&t.tur. _rea on r~lat1vel~prt;,tiucttvt S011$, 
lOdfttg to 10Wftr AV8nlS$ p.jstut. prClCfuct fon De" hectarA or Dfllture. 

TABLE l 
SendUvftyo' steeling Rat. to JI'oOl 'rl~. 

tUsk aversion 
Wool ?".~ {per "reas, -------------------ks net onf,,., 

130 "0 210 
310 
,uo 

NU 

1.2 
1.4 
1.' 
1 •• 
2.1 

to'W 

1.il 
1.G 
2.0 
2.1 
2 •• 

Mtgb 

1.4 
l~t 

1.' 
2 .. 11 
2.e 

TO' tllustt'&tsthe illPOrt&n<» of $uppl~tary snin fed',." in 4lChiev,ng 
the ht"'r l~kfn9 ... t"seJected Under ·,.ju Averston't T&bl. 4. ~tht 
level of :grain fed tn .~ ~ type. The ~ lIMIt 0" ,ratp ftedfn, 
1'~~1 .. t.t, 4S~·b'fh$r una.t r1a~ .v'Tllon thin under ~"k~tr.l'\y. 
SaalOll t tau·the ht~strtqutf'elllent for .uppl .... u,y feedtntt 
patt1cularly under 111* tisl.ver.lon .. 'the requ1rl1i1ent b .. litU. 1 ••• 
war htQhrtslr. 1.1Ier$tOfl. -dij& to the loworstoddn,,..tIt. but ht .. , t. 
Muons 2.S. '1 and • <Mt w ~ chengt 1'; rotations d.~aHd ~ .. tilt. 
ruult 'lptcUlt",. to the .-001 price 0( 2g(k;/kJ. ai tndlCAted .n tabt. 3. 

$DIM 

1 
2 
3 .. 
& 

• 1 .. 
t 

~ectv"'ue 

TQle 4 ,."", (1' $upp1~Uty .Dr.ln FMldf/tl :{lontJe$} 

JUtk .. Wlrafon 

Nn lOW 

3 .. ' 1.' 4.3 .... 
3O.'t 31 .. 5 
'.t 30.8 
1.2 11.0 
3 •• 3.' 
3.1 3*1 

11.:t 21 .. 1 
.t.'I 74.3 

13 .. $ 18 •• 

'I 

m ... 
3.' '.2 
2~.O 
2i"o 
11.7 
; .. 
u.t • •• so.) 

18 .. & 

Tbe tOIbln04 .ffect on proUt oft..., ... d~ •• nP4·nu .... ,.... tQteU.,. 
Gtockfn, rat •. and .uppl~tAry I_tn, tt $l1cMt 1ft t*bt. $. 1. "ar.ftUcrt 
fn net euh surplus over dt·ff.rent Huon." wry 1 ...... ~1nt.ftta oyer 
'100.000 surplu$ ins8UOO 1 to ~fle1t.in $H~ I 'and t. The i~Of 
rhl" .vers tenon t. .. dhltribU\104\ ,of.cash 1I1.0·pl .... fa u •• pocted; .. tift. 
aversion reduce. ooth W akPtCUd nltM Mel $tMcUrd dWt.Ucn Ottn<:ciil1l. 

TABU t; 
Prob8JJflftr IUSUfbutfon!Jf NetC4shSUf'1}fU$('·tXNJJ tit .t.d#oJut.CM 

AI5k .,..,..tOfi 
season Probeb1 Uty .U1 tow lUsh 

1 0.17 231 US .= 
2 0.12 IS3 1M 132 
3 .0.9 • J .. .. 0.0$ IS;a t12 '" S 0.12 4t • 3f 
G .0.13 11$ 12 Ie 
'I 0.01 U ~t 18 
I .0 .. til -14 .. , -S 
I O.tO -U -U -11 

&s*Udvalut 83 *2 n 
St&!1dard ~f.t ion t4 .$' 'I' _. __ ..:o...:...._""------_~ _______ ,_~~_ 

TM ~t o( rfSk(tne~ton '"~Ud1neQMc1lbicb.rtsk&YarU 
4ee~$1on"'f tS1fHlint to :ac~t 1notaer to r~ f~v.rJIU~)". 
UCUOd$l.OOO fOf' leN rUle aW,r'lfon butcmf'U*OQQf~ht_ t~ik:wars'Ct\. 
TtwaM val •• ,,,, very ~t f)n theWCQ1.,rl~;" .• ~ inllbl .... In 
f.ct tM f'lSu~cof ".000 fott\tSh f"bt .~""on i .... ,.U~ly lC1W ... l#wil 
cost 1$ subiUllUallytt'sner ,.tbot.h l~r * Jlf~r1llOOt~t~b TJtt •• ~ 
bet. elPH¢ib'etn .• tenesor ~ ... ~ .Of.dl'evtntrf~tdUct.CICI_ 
the _~ ;otddtn.JCj_ In'poet ~ the.,.' .. tect_ ~fcal .~,. 
1n the.r .. ofcropto .. ~hl the. rt$k~f "'rf:*", yt.ldi .. cwt __ .• U 
1f" tl1",.lletat.n,u .. TNIS :f~fn,~ cPQCt~. f.tt~Jy 
~ttlnlfOQhVet'l lC11t..,l JM",t_.t~ ~v..4t~1~"1, J.,.._ nHatt".~~ ..tUfty 'In ·t,.~t ~ •• ~lf 
~t1OM1nl"11k.roW!~'~ltort'k .nm6sctjtOil.~· ~ 
wool price.' ... ,.. tow •• ~ '~~$ ~t'$p4M'~ ~f'.fi~ t ..... ~ .of' 
~1~ to '.ed\teva 'nti:k.ieUCiM fft t~ vatf~ .. 

Od. t'" ~lblncf*.tMpr·jIQO) ~f~.rl.k~<tU_ .... lIO\.~. 
}&iJlPar"uv." ~wr.twrvbtShM)l,)l,prlW;'W~t;.on It\.t~ 
v.rl.UJft:~Id\"Qh' .• "· .j)U~., .. 'fot' • dOn .... ,~;of~ j;nt:a jj 
MdtblSN,. cAt .J~ ••• 4Qn.rot c ~~f~ 'fiIIU$t ,W: tt~:Off 
_pt"'tl"'t tMtr.tt~tOliln.~ra ,detf.Uon'OfJ~t.llifin. It 
4S01:lJtI" .ado.n.rOf' ~Wct 1~bl;ap 12;,.50' OfS~r4 4iWt,Ucrt .. 
en"" U\8 l~"Ffw ofrtJk tedclctf •• t ltf.tblfOOl ~tOl •• ,t.:*laritl 
am-Mfatl\lit,. diOoSft to blirCht ......... 

• 



'" 

tAIl.! I 
I~t "'high rIa 4Vf1f'61on In redUcf", .~r.d ~1l1" MId .. ~rd 

ditV1stfon or Mt Cfth JWt'P1w 

WoOl W1ce ("' ,n.asy 
~I Nt onf .. ,., 

l~j 
no 
VPO 
'16 
450 

Cost 
of rtp· 

11.3 
t.18 
'.35 to •• 

14.3 

·JteduCUon in .. f)eCted v,We of thh surplus. 

~Uon 1n 
sUnd4rd devtat jon 

18.3 
12.1 
10.7 
21.5 
U.7 

Tho final Mt of F"e$Ult. ,han the 1i1lPCCt of rfA avanton on the cwnprtee 
• t.,UcUy ·ofsupply for tfOOl .. £lUtfcittua ... obUlned·by solvtn. tha 
-..1 tot' e .. .enJiJ of prh;tQ .and .......... nt the. prfces agebtrt the 
eXl*¢ted "due of quantiU.I p~ (u.lntOlS). This is another result 
~1eh differs rNJil ftnctfl,pal,-Mdr In 'Uw l1~ratu". C.... Fraet' 1tto). 
Thl$r~1t 1. probably Alated to the obHrwd 1ncteHe 11 atock'"' rate 
under r1sk ·BWlt'Sfon. iUthe,. stock1nsrabti IlUkesrwofftperhec;tare IIIOf"O 
-.nstt.he to 1.hewool pdce .end so '~NI&H' OMithity of quintfty 
$Upf)Utdto prlC1t. th1s .ffeet~1d 'be ~t Offset by fnc:lusfon of 
Qrice wcerta1nt.y tn the lI!IIOdo.l. The ... 1* likely to _.littl. COQrlance 
bet,,"" tiIOOl ~fee and Brafn f)f"icu, ~IIJ1M itlc1latiVti1odlveratf, 
production (Johnson 1Hl;Justand ZHbet'lrlen ltN)&nd. rectuctnt 
respoft$'veneu to prlcefOf' bOth wool. If'8fns .... plenw ... 1Mthtl 
tssu. .~ price uneetUtnty isfnc1~ tn thelllCd&l lat.r 1n 1"1. 

tMlE 1 
o.,n flrl" .$upplyEluttctcy For IIbol .Ie ZIDc PM' SI'N,,. .. 

•• st awrsfon 

ttil URI N'", 
ElutIcft, 0 ..... ' 1.OG 1.100 

Q:iQCJuttt". ~t$ 

A key ,,11'd'nt of ·tno sbldy. t5 the ~ ~ '.ift.~"'.~. Of 
reduc1ntrtsk. Urp ttorqecapecfty .U~ st.fn ~ 1n ·taCd .JOUCIM 
toM tran$fered w'POOf'SOlOn$' t~lntO¥ahl1 .toddnt,caoecttYand 
reduc:fntt~ nr'abtltt,. lbfs ·unteJfrau1t.tn •. i~ of 
1II8n6~ ~ which ~1ct"tth~tonatv1'" or . ....,lb 1n 
the lIteratur. on the ll1iP1Ct or "Sst: aY(ttstonon.aptf.,n""'.li:lli::Ii ;t 
$t,..tetlas •. Ife hi .. found tNt unde .... risk .averslon: .paitvna .arH~. 
stoc:kfttt rate :lncreaset .-.ncf SUpply .,.t1cfty 1~_ :~ lave ~ted 
that ·u.pa$tun) ataandsupply .,uUc;1t, raw1" .-ldat leut.t:. 
IIIOder.ted. If not ~.tHdi·by tNt inclusfon of.pr~~.~rtatmy 1n.tht 
aodel. tn additIon to the ell.Uc variability .'~"'l1ird. 
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