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The CSlI~O Irlstitu.t~ of Artitnld l'NquOtion and 
Prtx.H.~ssitlg tHlS undertaketl many ex,"PQst evaluntion$· to 
detennitlc the economio payoff from pust R&D 
investments nnd to assist in the seleotion ot'" future 
research P)·ojcots. The degree of complexity requited 
in un evaluation will depend on the evtduution 
objectives. A balance is required betw\~en the level of 
theoredonl complexity included in the evaluation and 
the extent to which the Hnanoial bement nctunlly 
gained by users of R&D til! ~ nuts is understood. In this 
study the c~onomic gnins from SIRO Layer and 
AUSI'IO pig production deoision support softwure 
tcohnoltigics nre estimated. Using these two 
evaluations as examples, the impaot on evaluution 
result.s from relaxing key assumptions is examined . 
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#I InSlHuto of Anhmllilroductiofl nnd Proecst;ing 
CSJRO Corporate C~ntrc 
LhncsLOM Avenue CnmpbcU, 2601. 



~:~,~tJi~~fu~~!, ~¥tE::lft:~~~~l~ftltP~~;' 
U .. ·. ssons:lfroti't'c' fo~bc,lituatlriil'irw<i,FM!p ,.f .. ,,,. ,.,. ',". """"', ., .. ~. 11 ...... ' .. V, .. " ... ,.".,." ....... , ..• 1 .. ; ... :., .. . 

~- $!MQ~W(lii .. n(li:l)i,d'eg~.Jig$ 

The eVAlumlorl .of indivldulllresenrchm'oJuotS hnsgnlned inorea$c(l p.rofnhteo1:(; over 
th~ ptlSt decnde. Behind thjsinQrepSQhnsb~et\ uninc~usiog need for reseAroh 
organifmtiolls to be mndt\ tlcoourH,\ble tQ their smkcholdtw~ ntlu to be (tole to 
demonSttlHO that priority setting processes lire both objective nndrigor()u$ tn ·their 
coverage of poumtJul rescn.tQh OPP()tttUlities. 

B~ ... post uvtthmdons en.n provide un indicmioll of the vlllue for mOJlcy from pmu 
resenrch ux:pondHlU'U, but onnprovldc no nSS\lrllnCe that future expenditures wUlbe 
profituble. U ntQrtumuely, ns nOfed by Ollel) (1987. P 12,), the quastion 0/ valulJ l(Jr 
fntHltlj' from InVlM'tmentlv ill salem/fle tmutarch is illora(ISlngly asked in C!X"POSI 

cvtlluatlolts. This is not to say thut ex .. anle evu.luntlons nrc not being corried (>utI but 
rather that ctt~tlnl(J ava/uatiolls m'o slill largely the IJresarvc (if e.xlu!.rt consetl.ms 
(intenlUl) while CX~P()st cVfl/Uati(ms (Jrt~ incr(J(lSiflg/)1 bccmnlng tha preserve of a 

cadre a/professional (external) evaluators (OllCD J 987, P 12). 

Whnt docs an ex .. post evulunUon provide to decision makers interested in the future 
u.lkJCntion or research budgets'" In themselves they providu very little bccuuse they 
do not ltu.U(.tt\w whether (If not previous rescaro,h expenditures were optiUlOJ in 
generating tho benefits obstwved f((ltn the usc ()f researoh outcomes. Jnf'lmmtion on 
market structure and ()perutic)O would bo valuable to deoision makers if future 
funding in that nreo is uuder constdernti(ml However, if su~h inforrnat'i(>n wus to be 
provided. the strenglh e)f assumptions tegnrding rtlllrkut udoption of ~&D outoomes 
(tnd the mngnltude ol'guin8 rcalised would stUl need to be tested by decision makers. 

Onu of the Grclltest. benefits from ex",postproJeot ~vnluation is dun they prov/(/a(s) 
dvld(uu:tt ()f! the vaUdU~ (mdtmproprlmtUtl)ss of asm,mttUi(.m~t,l()r()c(Jsls and mUllysas 
u.f(!d til dca/Slnn mak!llg (DeptlrtmcUl ()fI1imlnce 1992). Thcrcf{)re, to bridge the gnp 
between eX'I'po.$t und ~x .. nnte PtQJC/Jt evnluntlQI1. it woqld be desirable to ensure thtH 
ex .. post evnluntions provide nd~tHHc ~xPltUHlf,ion ot~ !15SumptiOtls mude und m(l(hods 
used. However, (ho trtlde orfbelwcon cost, nccurneyut\d r¢lt~vt\uce of un ex .. post 



eV~l~~ftOn i~rlot;.QtlviQU$. ru)'tJ.he:J~¢k'ottbl~tdr9m·ul'nQd, :W~$:,{th¢.(trlYiflg; t9~~ 
beh'1hd;thl~ 'papet~ 

In thi$PUp¢t;twoe~~post'itWI»uadon$cfire.Qnttf(;(lQUtOJl·~$c~h;i~mJect~"eUrti~90l I 

wIthinlA})!>. T:ht! JWQ t!ro)~(U9'II'U.uadplls QQn$l~¢feU:Ul Utt$ pAp~tare the 
SIROlolAYSll ttJld At1Sf~l'O tcchnQlctf<!$;dev.;ltmeu,·byCSlRQ·duriosthe l~80!th In 
the roUowin~secdQJt· th~$e two JJrojectntlfc d¢s(?tU~d4hd Ul¢ @otttJmlc J>tlyo(f 
from paSt R&O <lnct\suredby dIe net preStll1t v'due)lsth~ e$Url141c~.'Vhe $ensltiyity 
of t,he Ukely p~y oft from the R&Dul1d¢rdtner~ll.t nS$nropUohs i$(hen Jest~d. 

These results ure Oleo used ns n bt\SiS lot exutnlnlog the v,uue·'of Idlc){.nt'Un$eifutt to 
different PUfts or un ~Ynluadon. 

(1) A·USP1(} 

"AUSPJO II is tl COillput(;ll' decision support s)'stcm designed to inorease the 
profitability of pig production. The system is comprised of the "AlJSPIO" gt'owth 
,md production simulntfon modulo. the "£1.BB{)MANIA II diol formulndon system und 
the enterprise optimisation model IIPIO~1AX'\ 'fhe"AtJSPIC1" growth tm>del was 
desoribed in Hinck et til {l ()S6) and SUUlding Committe" on Agriuulture {SeA 
( t987». 

The /'AUSPICJ" growth tUl'Xluie simulates emJrg») culti amilln acid Uta/Stlt/Oli for fJIgs 
o/w,lr>'ing gmwtYP(J/rom birth to flllIWrit)'. T'lle fIImial pretiicMj'(uui [maRtl• clumg(Js 
in body wcig"t~ftuuJ coltl'l1rsio" liffldetl':~" /J(Jt/J' (:Ottl/uM'Ultm. hack fat tItiCkl*l~JW {md 
valun of jinlsltlng ,'arCf}.ssas g{vrm the age mu/ .~·ex of ()Ig~v I" t/tC) ulUotf)l'i,\'C, di(!t and 
llUlditrg mollwd llm/lha physical cnvlrOlUlwnt (CSl'RO 1990. p.l). l~aBPMANlA is 
flle~l\'it cost diet tClrll1ulntion system, 1the AlJSP10 model spccif1es pig requirum~nts 
fo}' diutnry protein und energy levols thtH Ilro tuUorcd to the 8u·'tln. sUXt lovel or 
feeding nnd climutic environment of the pigs. (CSIRO If)90). l11!t~1)MANIA then 
formubucs the most prolltnble l'ud.on by Qmploylng linenr p"ogtnmmhlg to gcmmllc 
the huun ()(lst diet from tl wide runge of uvtdhlble ingredients. 



AU$l~IO'md~~M~~l~P~JF(lts, M9i\bi¢Qm9r~l~:'~i~#~i"tn,~j~J9~'~m~,qU'~ 
which ~tUi~es ·lin~~'iprQ~@lltlj~~; .. ·t(j:·· mt~bn~$e .•. ;t'}~'\re$,?~r9¢$:,'~tm~lQ~~" :10 ..... ~~ 
pigg9t)'1!lVt!np~Vf1nh~apt'Qd,qQtlp"imta rnntk~Ung, IcP"jl4tdpn$~ 1mc.prQlil 
maxi"II;ting $trillcgy ~pi;!Ql/1c.t"tlfclieSt WcJgllt(l.jfd'm4r~t,autl~rq:Qr'liu#e::a"4ll!m4U~1 
plg'~i ()pl/mum size of btci1(11"s '''cr(~1 whcll.~r tQ Imrt)lll~;tq ar IflJfftcBr()W 
replacements OtJd /tJ/)aur r(!(luircntettts, 1'/te tc,~m4rCY$' allkiaatlJlj:hy ()Ittltlltltn 
sfrawgytlrC Cllpllat. pcn $p(Jce.dlffor(!mclClSSe$ottUl(t()mjtJ()(~tllm,btc¥ldlrJ8$()Wl'1 
farrowing ptW.f. (/~ st)W :u(lll~' <md lWrfmi'JIJnt {iJlkJar (CSntO 1.9,90,PiG). Output 
from wilhln the AtJSPJO sY$tt~tn isprocesscQ byu» ¢){P¢,n, 'system toprovlde 
re.conltl1endntiQns in n l"udH~uncl¢rsmndnble fo.rm ~() theunet. The cKpett sy$l~m 
nnnlyses nndillterprcls model output nnd trl\tl$rnrm~ thcdllU\ into t(mOns ~md gruphs. 

~rhu AUSPIO system wns designed to consider" grentor fiulg9 Qr rmnlmetct-s 
influencing pig productivity wbtJtl compared to other simubuion models (Shick Cit a1 
1986). 1"'110 system draws togtnher the tlltltly internoting nod dyrmmic pm1UIVJlcrs 

nffectillg pig prt)duction (Uld Ofm be used. with n high degreo or preoision$ to 
determine the npproprinte mix. of inputs thnt will mttxitnise pr()fits in 1my given 
piggcry. In this OV{litHltintl the model's onpaoity togenerntc n more profltnble 
f~eding strntegy is analysed. 

'Pllc Ittltional pig Imillstry 

The pig industry wns wurth $600miUi()tl nt the fttrm Stltc in 1990/91 (Austrt~nnn 
Pork C()rponttion (APC) 1991). 'rhe consumption of pig meat has been inCrCU$itlg 
in Austrnlin. from un esthnntcd 14~8 kg per (,lUpittl unntlul consnmption in 1982 to 
18.3 kg in 199(). Pork and p(,)rk .. bt\~ed t)foduCt; represented 42% of pig ment 
purchuses whilst h(lrtl nod bllCon consumption represented the remtlining 58% in 
1990 (APe 1991). Australiun pig mcut pr()duction is primurUy consumed ()n thu 
domestic market. however. there hns been IUl lncl'Ousing focus on export markets 
with sulc{; inorcnsing from 4.000 t()nJlCS in the mid 1980'$ to grouter ~hnn 10.000 
tonncs by 1990/91 (APe 1991)1 

11ho producUnJ1 of' ptg mont hns ohnngcd from boh,g t\ sideline emerprise run in 
conjunction with dnlryitlQ to u sophlstlontcdonpitnllntetlsivc indnsrrv exhibiting u 
re.hnivel,~ high degree of verti~,dhltegrntion (Strcmg nod Orif\1tb 1992), Thu si.ze of 
the AustruUCltl herd has nls() hlcreMcd over the lust dCQude. Sow nurnbcrshuvu 

incrot\sed from 301thQu:mnd in 1978 to 363 thou~und itt 1990. nninoronsc of 20% 
(APe 199;1 ),l;:rosh pork production hns riRoh 630/0 over the lnst deonde. t~r()m 83 



1nlC. t\Umb~t.··or··pi·~.· .$l~Ulll~t~it-ln~~',,·'ro~~::i trom. ··4i~il: .. ·milnQ'~·' .. "~·' ~1,gaOl~;t ..•. tb,$~i:l.·~Jltj~n:':~¥i 
1 .. 98gl9iO'WI'il~t.tb.e'··~w~r~~¢i:~(~rcJt$s, wcigbl, .. roS~:fTQ~,5p~6ii~g,:tQI~QI7'."~~.(~11,~ l2Q:~i), 
The In¢l"Quse4caro(~ss wcJnhtih~s h\t~~lyi!t$utt¢4; ifs~~ ·lh~','.i~tt<KhlQti9'i9·t' (h~' 
hetlviel' "super PQrkcr" Q~l.rcl\~$:~mCBQrylm()iJhelnd\~$f~O' ;R"~w'iO\l$ly 'piM$:W¢te; 
shmghtcred into lhopork~rndu li~ht WetShl ~ntCt1$$~V¢(llt1CfinQn t~C/r 40~$Si'~S"Qtth~ 
hClwlcr bnconc.r ()t QurfXl mCM ttJ\tl¢cutquSS ~p~tfiOl\aOt) .Q~' 6~;~~5k~(Sho~1h~~¢ 
1991). Over the pnSl dconclc fresb f?ol'kpisslulVc bC~n sQldnt, flh;·lncruASed.wQisiU 
into the 5UI)cr ptU'klW (Jtn~s whioh i.sot Shlllh:(f Weillot tothAto£' \he b.l\OQt\.~t(6Q~7Q 
kg). The new t)lshion p(lrk ems lU'udcdved frQtllthis OttJ'¢usssn('}Qln(mtiQtl.~lnle 
supt>rporket is n moreproflu\blc, nnhntll to produce tl$ more SfllQt:lblcptodUol'per 
unit of brccdinn $t()Ok is uUUsed in the ~'l'owing of hen vier pig~ rcl"~ivuta ttualtiQtud 
porker waight (Stu:nlhos,) 1991}. 

Reduced pricus for OilOk rat thiokness hnve llriSott from cotlsumerptoforenoo for 
ICtlOC.t fQtOU c\.us of pin ment,. 'rhe development of fllrmg;ue l,ricdng lJslng estiJllIHcd 
letlt) rnent yit~)d is cmnmUy being developed to further the ('lrienunion of th~ hldustl'Y 
towurds lenn t:nont production (Whnn 1991). 1'ho renning pf rlnicm ftUl\1ulntion to 
reduee the laying down of' buok t)lt und imm.Hlsed lenn mom gr(lwth imlrenses the 
pro!1tnbUtty of pig prodUQliun. "ho nblUty ()f lhl) AUSpra system to fomlUlntc 
dletnry spcctifiontions n)r differing gcno~ypes nnd impruvo prtlfhnbHity ifi 
invesdgnted in more detnllintcr in this eLise study. 

hnproved management nnd genetics in tht: industry hllVO nls() led to greater herd 
produotivity. 'rho profitnbUUy of n plgt~cry is lnrgely dett}nnined by tho number of' 
murkct pigs sold per sow (uUluully nnd the growth rUle of thORO pigs, (Al'e 1901). 
The number of plg~ ptoduc(!d per sow in il 12 month peth;,cl depends on how tmmy 
liners are produced nnd the nvorng¢ sl~.e of the Utter. 'tho nvernge number of Utters 
produced by ~)()WS in NSW and ViQtorin in 1989/ wus 2~ 14 tmd the nvernge litter ~ize 
of pigs born llUve W/U. IO.t (APe 19~H). 

AV(!rllge breeding herd perfonnlHlc.c ()utUned in APe (1991) under estirnntas th0 
perfort~ltU1CC or hcrdsohmtlhY or the tJommeroinlpl!lsedcs. AvernSQs repc)rlCd by 
APC (199l),hlPOfPOnth} std¢l1nc cmctPd~cs nnd the comm()ucttt productJvlty 
c$thmucs nr¢ les~ittuullh;l~ Ot~cnl(}tprlse~ wh<m,~ pigs (lre the t)1Uj(lf entcrptisu. A 



, ..•. , , ··· •. ···"'·:::·"·'1"···· l'nj""t 
mtlt~· ,~p:~~.r:Jlti:t;;:~"~/i'J, .. ~, 
Q\.l,Ul.n~:t~n)l;t~~t~;~~~~~ft· 
$QW'.'ln,lh¢$c/tln{~~W4s, :~~:Z~,ln' 19891f)()~i;,Vlm.lt'¥Ml('Av~ftjgc~/mJ~t/i$I~~::)'Qf(:!I'Ojv.53irand 

lS/17·111g~;,fflJ~&t¢(l/.p~r(;$QVh 

lm:>titt,\l)iUty i$'.·~1$o.· .. g9vemc~\by;:·th~:~p:igr$·,:nptenU.i\I;i)[QP',;tlfQWlh,.,··.:eOfi'~ilf~tL\bt~:1~~~~ti() 
pooW'¢,SS. hns~en··trtng~<thtQ~gh'··bre¢Qlo~<pi~l·~Q'i~xh{~ttl\)wfe~~ r.onVCt:don~;hi~h 
growth rnt~s· t\ttd··reducetl:.bnQki .. (t\t"\htc'krt~Ss.'l'OiPro\feU\d1etcrbtibunnlQon:n4,·f¢egltl~ 
methods reduoe the co~t· fif pl~ In'OdYQli61ll\ndlml)tov~thQJllU'm9t\l: ~1"I\Uty,.~c'4 
cost.~rep~setU; the hlshest. v~rit\blecQst Itll)tg·Pt'Q~uc~'r$tmUaQco"m,i ·rQt,.6\)4~O%Qr 
toutl vutir\ble cost e~pt.mdtt\lre~ Ab{v.'kdQWn Of the qoSts·Qt l)ig l1tQ~,hlCUQI1t+\Js;en 
rnJtl\ PRO ('1990) is pre,~ctnedln 111gurel b¢IQWl 

'4'. ( '. IHt 

Herd COStS inolude the tlosttl n~sl')Cintcd with h(.mHh. herd pctfOlllUUlUO recording. 
Uvest()ck requi:\itt}s tUld st®k mormlhic:i, Shed cOSts include flower tindgns. 
overhcnd costs c()nlptis(l. ndmitllStr~Uve Qhnrge~, rutes. dcprcointi<)th insuranoe (ind 
rnisc¢tlnncous ~xl)etlses,)ubour costs include ()Wfu:r. pernumcllt und onsunl Inbour 
nr,d reed costs rcpr~sem tho sum or i.ngl'cdlcnts used. TypJonlly. pig mUons fU'C 

compriSed of 85o/~gr(\iJ\s hlah tn ofude pmtuln such as wheu.t. r'mtutn menls 
COtl~tittne tlPPf()xJmutely l()% ()f th~ rnti<lotMent nnd bonu. skim milk powder. 
fishm~ul pnd.soybcf:Ul menls nre typlcnHy used. trhe rormdnder of the rmion i~ 

Qoml)tis~d or vHumin nml nlhlcrt111)rcnllx, soh nnd fiymhedu umiJl() ncid~ (flHC 



;t~m)'i, 

The .. ·q$.~QClh~.'/~Y.1~~i¢i\m~~I~lnp~gltp~q~t¢f~/;·;·'··' '····'Jt1~J}tlgt',:r¢r,~uirl~d~~,;;~gti§~~~$. 
·1$ ·¢X;\t1une4:;f'J,.tm$'$tHa~.~, ... ' .. ···m1)¢2lmgoft!ltl¢.~·"Q,~~J~;,., .. "".:::'~it);Q~~"~(~y,i!;.~~~:a"'ll.mtgii~:'Ir{~k~. I 

htthc. dt~t ror~I>e.91t19~¢q~1~P(1~W,tX$ '~bQWU1:~~tn~~tlll:tbl$.'s~CUQh. Whbiif¥~! 
'tQP~sentJh" SUq.b (t~tlbst4nth~l¢()~tlQVi~\;J}tP<ll~p¢rs'.lht}v~lM,¢QF )irnpr~v~~:;rndQll 
f<)rtnuhnh>u is Uk¢ly ~()bQ,()t $igJd.ril1~m(:v'\llle.;Jb,tht):n;UiQtml;·;lrid~'sttY. 

Tha mn!o projeOl benefit consldet~d wus the use or the AUS1~r(lmOdcl'hfOugh()ut 
the industry to better f(lrtllulnte fued rntkm~ $0 p,s to tll)tlmlsc) .llig growlh~ the 
mngnitude Qf the on furtn proflt'lblHty the adoption or AUSI~tO gcnermes for the pig 
producer signlfiottntly determines indllstry benefits from development of the 
sonware. The Qstimation of on fnrrn profitnbUhy o()fIslhmcd Ute major eff'ott tn (he 
evuhmt.ion. Hencf'h.s from \1$0 of the model ill oQrllrflcroiul pigseries to improve 
t)ther hnsb~\ndry pmoticQs (for cXMnple th", envirr)umcntul condItions itt n shed) were 
ignored oocnusu of the difficulty if nCQufmuly speoif}·ing n tYJlion1lH11otise ucni.SS the 
industry. In Plgl1nl 2 the su~ps inv()lvcd in dtwivinu the net btment per pig ns t1 roSlllt 

of beuer f()rtl1ulmcd feed rntions nrc summnri§:'lcd. 

1ft) detenllinc thQ l)Cnon~s aooruing to the use elf the AUSNO model AS u resuh nf 
improved rution fr:>rmuhulan the pig hord wns divided ,into high, uvernge und low 
performing genotsrlUs, us duriv<:d by llrndley '\ 1992). Hlah performing ~unotypo$ 
dlsphlY high growth l'llles. efl10Ieflt feed C(lflVe/lli()n nnd n low propensity to deposit 
bt\ckfut~ The Au~trnUun herd Wi\S nSf)umcd to (tcmmin 5% hIgh. 65% twcrugc nnd 
:3()% luw llUrr(lrtmtnoe genotypes, 'T'he genetio bnckground of the l)lg lurgcly 
determines lhe pnnitlonhtg of protein und energy I 1?hc nbilhy of cnoh genlnypc to 
portion fC!!d inU) leun tissue growth wn~ $llcoiflcd in the AUSPIO sittlUlut10n by 
tlrfidl~y (1992). 

Vt~ri~ltion hllhe i.bUhy or p.lt~s to pnrtitiOtl nutrients int\') hmll growth is nlso rtmnd in 
ench of the threo gonotypes desoribod, CSIRO (1992) used n norttml distribution to 

desprtbc this vurlnUon in th~ t\bUH¥ of indivldunl pigs within cnoh gun (Hype to 
pnttHion nutrlcntsi 't:hc vtlriubilHy whhln oneh genotypo Wilt; nggrcnu1ed hun 
twemsu, nb()vo nvcrqgc nnd hlUh l'erf()rnlhlL~ indlvidU;tls. 



1~jllute,2 t S\¢p§::~n.VQ'lV~;.ilJVfh¢;~~U~AU~n "Qtih~tA 'i~li~'fh$ "P~i~ {n\~'\.·Q~ll~~'m~· 
At;JSl~Ja'ide91Slon~sU~Jl'j()rti;lSO(twtlfb....... ' 
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ALlSPlCJ (l992) roomnmcndcd thut nbovc nvorngc und high performing pigs within 
each genotype should be provided with suft'ioient nutrients to sntisfy their growlh 
potentiaL Prior to thls re.conmlendntion pig rutlons for Qnch genotype wero 
forrt1ulmcd to only sutlsf>' fhe growth potcmhtl of the nvcJ'ttge pig in the ijenotypo 
and better petf'ormjng pigs did not tltmin growth potentinl. To detcl1l1inc tho b(;met1t 
fr()tn spccif>'ing r~uiQns uimc,d m th(~ nbove nvorngo pigs in ~noh gom)typo. it wns 
nS"iurncd lhnt cornrl1only u~od rntlona nnd I\USPfcJ dictlU'y rocommcndutlons would 
be fed to htgb, low nnd avcrns~ gcnotyno populmions. 1'hc AUSPl(J simulntion 
Jllc)dcJ gcu(,wutcd the produc,tlvhy of the pig~ on olloh rntiQfl nnd NSW Agriculturo 
and l:l'isheries (1092) April feed itlgt'cdlcm pricQs wore used to cost mtiong Tho 
pl'ot1tnbiHty of A1JJPIO reoommendations oOJUpnred to commonly used mlit)u 
f{mnuhttiotlli urc outlined in 'l'llblel for cttOhgonolype nnd lYP~ l)f pig within oneil 
genotypo, 
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I~QW Oi9 11,16 3.71 1~~7 
A \~~r"go Oi~3 1;~4a~\Sl Ii 1 
1-Uuh 0.33 O~9 1,,5;1, 0.71 
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~~~, . 9n,:~.r~, tt\)IX>~~~~.~.,I, .. '~~~', :>:;I~,:~~.,t",~~I/.~I·~,~,~',~~.JH} ~~,~~,~.,~'L·.<:.,:,;,~< ... ,,;,~~ ",,~~,~nay,:~JJj}~~~ 
en) til Cllch "enmYllC tlV~"\ ~'rr'iml¢,f$ rqllr¢~¢n'$,~ql)fl()rthQJ)Up\\JMlo,\t whUstnlX)VQ"V~ru$O 
r¢pres"m~ 25% tutd b\lSl" .~ Th() WQJnhlet'u~n~)ty~proflttncre~llOl$d~d\iod,byt\Pl)ltlnaUH)$e 
proportiOns to cneh or UlQ dm'Pl'Ol\PQH; hldl1$tryprorlU~bUityi8 d¢rlv~dby ~!$stHnlngij5%~jr lhc 
he«l is nVOftl.R¢ •. 3,5% l()W tlndS~. hlnhpcrrClmliJl~aQJlotY{)QS, etlch. or .. thet~iloWH~$ '~'Id 
IX,lrfQfmlmC~ ~l\tlJ"QrlQs were w,dghtcd to gQnunlt~ the IndllsUy nvcrnBO M $h26 pt()flttlbUlty 
hICf()t\SO per llHlrketcd 11lU ushlg AlJSNO. . 
't1l¢ feeding of AUSPIO '(ecolt\m~ndt\U()IlS ~cnQrtUe& tho Btomoat IlrotitobHlty in 
best performing low genotype pig~, ns profit increnses by $3.11. 1'ho huJustry 
wQl~hted prt)f1, in(!reuse ls$ll26. The mngnhude or industry ber.crUs Arising from 
t.he devolopmLmt (If the AlJSPIO softwnro t, nlso Inrgo.ly gl)vorned by the ndQption 
of the teohnology; ltl the next sectio" the dctcrminntion ()f lIkoly Adoption sccnnrlo 
is d¢utUed. 1!hu dot<l:fLllinutlotl or potenthll adopt.ion oonsumed It Rubsmntinl al110unt 
of time due \0 the influence t)f this pnnunetol' on industry banofit. 

The prot1tubHhy of ndopting the AUSPl(J ~ystom is cNtitmltcd from the pLm{pcodve 
or t.hc tworngc flIaion"l funn desoribed in Alle (1901) with 45 bfQcdlng sows, mnln 
line c(mnm~rciul produ(.~tioll unit of 200 sows. nnd corp()l'ute production unit with 
sooo sows to determine t.he scgmullts of the pig Indll~try most likely to adopt tho 
t\USPIO sysloml 

In the evnluntlon AUSPIQ is ussmtlcd only to affeot porfOt'll)IHlCC (Jf the mnt'kutcd 
pig und nU other f~octs ()r the produotion process nrc nssunwd t() be stroilnr 
regnrdloss of ndopt1on of the AUSPIG system. The Jl()tcminl elf tho AlJSPIO S}'!HCl1l 

to opdmise other husbnndry prnotices nnd hnJ)mYc prof1tubility in nddilion t() thnt 
t~en~rnt(!d from hnprc)vcd fmloll f{lrmulmim\ is likely tt) ()cour. nLmc.f1t~ dosot'lbt~d in 
t,hls tmnlysls nrc likely to be n c;OhSOl'Vtuivo e.sthmuo of 'he vulue of the AtJSPIO 
'llOOlJlI 'rho AUSPlO ourrent slngh,~ US(W prioe is $9000 nnd it is nssumud sldelino 
nnd mninlinc pmdHQC!l'S wl;mld only lmrohu:{o n Single liCCI1$U. 1'ho oorporntc entity 
wt)uld ttlt)st Jlkely InlfQhilSQ tW() lioenses em' uso uurOHS thu cstlmnted S0<10 sow 
brocdinu hord; 



)n ~99Q·.it. WA$·.··Q$dmt'(~,thM·tb~r¢ wetQ ... :aJ()oU·~,pl~ .. f~t~~hl:A\l~ltAl.l~ ~A1?~·t9~lj~ •• 
Oivcn that thC):t()t~ll\"m~t otbrc~dhlg saW$.h\ .AUStl',lUn Wtl$a~a .U1Rll~~'lil;:hl 
1989;'<)0 the tw¢rl\g~fA.rtll ltl"hm~hl~d:~mU~xh»."lQlY 4S bre.xm'ssQWs.1111s I 

cSlimftto of nVCrllij.)C mrttl si~Q Wl\S''Ql)re$~ntntJyo Qft\ ~ldQlh]\\phlProaq¢U9U. 
,.' ,_ , .,i .,," " 

etltorJ~d$Qi PRe (H>on) st\{llcd l\ snmfde brt~c~ln~ sow vel,' rijn\ltm~nnl()e 3701', .ll 
survey of 23 pig produocrsin 198.9, WhtUl· (1~~2) lmUCMed tbM fit lCll.st 15{)sows 
must. bu mnitlmlncd nnd 50 fllgs t\ll\rkQtcd w~eMy for Pf,()Ottl.blu mqitlUtlQ nig 
prod\totit)th Ira nco()t)umxintQ the viltimionin opemthtg s1ze. the nutpr9Scm V(ltuc 
of ftll11l~f invC$Hlll.1nl in AlJSj~10 WI1S viewed rt'()tll tho l)orSl)~UUV¢ Qfthe sideUnc 
(45 smvs), OOtl'llllCfQ!nl (20() $0\\,8) (tJ\d Qorpo.t't\to produoet' (SO()O sows), 'rhl~ 
nt111t()tlCh wns tmrS\l\ldRtl Imu~nUnl ~QQm(!llts likely ttl udapt AUSPIO CQUld bu 
IdcnUfic(t 

AIle (091) t}stitutuod onoh Sow htl~ opproximntely 2.14 IhlOr$ lUlt\t,nUy with nt1 
nv~~rl\ge litter size of 10.1 plShus born uHvc. In 1989/90 the (\vom~o mUllb¢l' ot~ nlu~ 
sl,ld por sow lUHlUtlUy wns 14 AS whc,m Ulortnlhies prior to tlHu'keting were 
hlCtlrpornled (APe 1991). The number ()f Stl\VS required to gencrutc t\ poaltlve nut 
preseul vnlull Oil the Ucct\SQ ttl USO AUSPIO i~ presunted lnl1iguru ~t The profit pel' 
pig mUl'ketcd used WUli $t.26, CQSl of tha singlo u~or' lioanse is $900{) and the 
broeding herd productivity described abovo was evident on the Conn. 'rho bUllent 
strenm wnH projct!tcd forwurd 10 yours und subjcot to n discount l'uto ()f H)%t It is 
evident llltH 50 to 60 breeding sows nre t'uquit'cd for tho investment in AUSPIO H) 
n~nornto n (l()sitivl.! return. Most of tho ~idoUno ontUl'prisoN guuctlllly hnvo less OJ' 
~hnilut sows them this numbor. Tho hu'sa number of producers opllrnlinG pilu\orlos 
to sur>plcm~ . .t. othel' entorprise income wonld nUl bo Hkely to purohase tho AUSPIO 
SQrtWllro. 

The I)stimnto clf rutum presontcd in ngure 3 wns bUNod on n turn .. orr or 14.45 piW' 
per sow tUlIluutly. Thhl estlmutc of lurn .. orr WitS unlikely to bo obsorved on mainlino 
cOlllmerollll nnd curpomtc piggQI'ic8 durinu 1 9 BV/9() , Full timo pig pl'()(hl('ors 

mntHlge tho breedinG hetel to obtnln hishcr \urn~orf of plus pOI' sow nnnunlly. A 
PRe (1990) survoy elf 23 piggcl'inR in 19RQ/90 gt\incd U Rumple ,noun of 18,64 pius 
turned off PCl' sow, 

The spn~itlvh,y of nut prosent vn\uo ()ftho AUSPl<JlnvosunolH ovor n 10 YOM ptwlod 
ttt 10% dlSt!()lUH to. tho fHuttbcr elf pigs tuttwd off plH' HOW is depicted in r/laurQ 41 
'}Ihe hWf)stnlQot l$ dtspluycd ttl" tho stdoHnu nod mninlilHJ pn)dUCOf, At n11 levels (If 



~tltl\~Qti~ ·the· b\YQ$t~~!~l·· .. t.D' :A~SPX~'· .. "~U.~·in~t· .~tQfltn.Ul:~·f:9r..dn~~$$~w·~r.· t~I~J~l.lft~ 
fnnn. Aunln. ill~410U&~lYlht\t·stiloUncp,iB~~O·O~.WQU}q:{\~QPt·th~.t\t;JSrlgt sy~t¢m. 
Conver$Qly tho At]$llJO lnve~urt9ntb~ hut.lijnlitlCQtbJtl~t¢t~t·:PtQ(t"99'·$ WHh2QO 
~OW$ lsproftmbl¢ for (\lllQv¢ls ortutn~9tf(.PQr $()W t It()(n~tQ~: t}~PQ.qt¢Q th~ta • 
m.lfnbor ofproduocr$ tn th1$ $etm9nt WQ\llU,ntl()Jlt.th~~()ftw"rQt 
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'rhe oorpornte producer not proscnt<:d in Figure 4 would gain u positive net prosent 
valuo of $530 thousand Illll 13 pig i\tltllHll turn .. off per ~ow, nnd $899 m un nnmml 
turn"clff of 2l pigs por sow, Tho net prosent vulue wns estimated using n disoount 
rule of 10% und bcmafitR projocted over n 10 yOlll' pl.wi()d. It wns nssumed thot tho 
c()rportltc producor wcmld purohns<l two AU$PIQ u~~r lioenses. Tho substnntinl 
l'eturn~ on the invostment by corpnrnte producol' suggest uhigh ndoJ1tioll ()f AUSPIG 
by this seglllcfu of tho industry. 

The Auslrnlinll pig mont. industry is OhlU'l\ctcdsed by L\ relntivcly high degree of 
conoorHrnhon nnd vertlonl tnt9GmUoll, In 1990 npproximntciy 30% of the indust.ry 
product.ion ofl pig mont WUR derived from n few vcry Inr~e lmd sophlStiot,HCd unit/) 
(APe 1991.). 1'ho growth in tho COrpl)rme pig produotion s, .;)"scotor has been 
rolntlvoly rnpid tlS only 18% ot~ the pig Industl'y wns oorporate owned ttl 1985. 'rho 
ltlrge U.lrn .. off t)f' piB~ nnd teohnionl experUse of stl\ff employed in these units would 
fnoiHtnt" proflu\ble flllfchnse of the AtJSl)JO system. rrho retllllhtlng 70% of the 



jmiUs~ ,pan bedivlqealn~Q·.Q,otbmel'¢111.·.uu9s1qenJie,~nt¢rp,fi$¢$~ •. ~$~he$tzc (jfpl~ 
ptodQctlonentefJ?rl~~ dimwi$h¢sthQ' t¢l\lm:·ontbeJijV~$@¢"t· mthe AWat?lO moPel 
dec@$¢sand adoption iSA$$UUleQ'tq,\Je lowbysnl~i¢tproaueets.Adoptkm ot'the 
roooel would ulsQPc oort$ttaiJledhyth~Jevelof tech,\laal ex.penlse~dtnt\.na~~Pl¢nt ~ 
skills reqUired to operntethc system efficiently. 

Figure 4 Sensitivity or AUSPlO illveStm~nt to ptgs marketed p~t s(')wannufilly: 
$NPV. 
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In Ole cvuJu'.tion a buse adoption wns d~veloped which bud u ceiling of 30% und 
accounted for the majority of corporate piggeries nnd n portion of conunercinl 
enterprises who could adoPt the A USPIO model. A seoond scenarIo not outlined in 
this paper utilised a ceiling of 60% and inoorpottlted pig producers who could 
indirectly beneOt. from AUSrfO recommendations through oonsultant advice an,.l 
extension programmes. Maximum adoption was assumed to be ('eaohed after 3 yenrs 
from the commetchtl uvaUnbUily of the software. 

(e) Distrilmtt'on o/beneflts 

~ 

Although pIgment produotion i$ Inrgely gcnrcd for the domestic mEltket. an Edwurds 
and Prcebuirn (1982) analysis of the distribution of productivity gains between 
producers (\Od consumct$ was ctlrrled out. Only U minhnul lovel of crrott was 
required to include the distribution of gains between C~>ilsumeI'S nod producets us a 



.result··t3£ .. gtlltl$ ... g~t\~rate,d .from.'O.leU$¢.Q~;.~.¢ .. ~WS~IP::$Qrtwnrej.a~timt{te$ Qf.dclllanq 
Md $tlPl)iy elnsticlde$ \v¢r¢4crl,ved ft~,h 'Gn(;flUrQt al(l991~MdMotrtiset tU 
(!991,) Nsp¢Ptlvety. 

(2) SlR()tA,.flPRS 

1'he SIRO CT nnd es lttyets (tre (~ genedc $llbnn~ of hens derived from selecti,oll 
within the CS1RO ,Eggutfon research proje(.tt~ 1'he BggatrQn research project was 
established in 1959 with the ;tims of itlcrensing egg production beyond the 
conventiom\l b~\rticr or (lOU ovulation p~r 24 to 2S bours, to investignte relevant 
genetic corretntiot\s with other production tl11its and to funher the understanding of 
physiological and cndoQrinologic(ll parameters gov{tming selection responses 
(Sheldon 1989). 

In 198() n collt\bomt1vc resenrch nnd development project was begun with Australinn 
Poultry Ltd predeoessors (Sheldon 1989). At this time, the SIRO CT nnd en 
$ubUncs which hud becn developed under the Bggntron project wore further 
improved so thllt they would be commercially vhlble. With the exception of 1984. 
industry field trials "of various genetic lines .wnHnble to comn1crciul egg produoers 
showeG thnt the SIRO cr nnd cn layers had improved feed efficiency, inoreased 
egg production and decreased average egg wei~ht when comptlred to genetic lines 
which were £\vailublc at that time. 

Austrnlian egg produotion wns estimated at 195 million dozen for 1989/90 with n 
corr~sponding furmgmc vulue of $260 ml1lion (A ustralian Council of Egg Producers 
ACEP, 1991). The n1tljOrity of eggs nrc produced for the fresh shell mutket, with 
surplus production being processed into egg produm, NSW is the largest SUltc 

producer of eggs acoounting for 70% of Australian production, followed next by 
Viotorin which uccounts for nround 20% of 4l11nual production. Production nrcns nrc 
typioally in elm;c proximity to eWes where the availability of water, olectricity nnd 
markets fucilhnte viablo production (ACI~P 1991). 

The White Leghorn nnd Austrnlorp ctos$bl'ccds arc the two most pOr)Ulnf egg .. 
produoing breeds in AU$tralhl. lntenslvt} ct\ge systems account for 95% of tOlUi egg 
l)roduction tUld Me churnctetlsed by tl high degree of cnpitnHsntfon. Lnylng hens, 
purohus(!d us one day old ohioks or 18 week old pullcts, prodllce on nvernge 21 .. 22 



rs 

dor.en~~g$n()t6$S;1lpeti~)<)f Ill¥' 14 tllPtith~uft~r'Wo{¢bi'dtn~ Ut¢y ~l'e $(jl(itQi:ppultQt 
ab"ttoit$ ,and p@essed·, intQ'ipQultrcy bY'ipr64ucts.~fhtpl!ShQut'Ule'ptQQl)¢tiOll:nte'Of 
hens th~r·l\l·e fed speai~Uy'fQ'lllulut~ddl,~l$!iWhtcbiP@ihi$h.Ul,¢N4e,nr()~ein.aridtn\ce 
elements. subJectcxJ to sumdntdised dt\y 'l¢n~ih U$iij~,artlfioltt1 Ug»ttmd .Qohtrplled j , 

temperature ·so U,S to maxinjise ¢ns prodUotitithn$11$ ,ttreprlc¢4, aCQordtng to ·tbeir 
~ize (gr4de), und the major vttriuble costs ofPtQ<\uotion Which pte inourred by 
fnrtllcts 4U'C the purchase or feed nndl'¢pluceUlent stook. 

The egg industry had quota 1\mUlnem(;~lt$ in j,hlCC frl)m 194B to 1989 tn order to 
increase producer returns, {nlprove Ulllrkel effioienoy 1l.nd ensut~mnrket stability 
(IlAB 1983). 'flhe NS\V egg industry wns deregulut¢d in1989nnd other states tmve 
been moving in thnt direotion. The impo~ition of' quotns on produotion restricts the 
extent to which industry gains from the ndoptJon or C()st~tedl1clng tecltntllonles enn 
be reulisecl und modifies the distribution ()i welfttt'~~ golns between C(lflSUtllets nnd 
producers \h1\1 would otherwh~'\ ocour in (til utln,gulnted environment. 

Kef,V assumptions used ill tlw .\'t,uly 

(a) Darivmlmt of on/arm baneflts 

Bgg production by hens hus improved over the hu;t 30 .. tH) yenrs through improved 

management nnd careful breeding progl'ommcs. The selection of hens fc,)r improved 

perfOnmHlC(! ttl n pnniculnr environment beomnes morc difficult liS time pusses nnd 
¥arlt\bilhy in tho f10Qk diminishes. A breeder is thought to hove ranched {\ selection 
plntel1u when productit)Jl gltins ns n re~mlt of selection become mnrgi.nnl (CSIRO 
1980). 

Poultry breeders hnve inoreased hen production '.0 150,,250 eggs in tho first your of 

lay, but huvc nliled to breed bh'ds cnpnbJ.c of produoing more thun one egg in n day, 

Tht' liggntTol1 project wns set up tobrct\k through the physiologioal barrier of one 
egg per 24 h()lm~ :md thereby improvlJ the production .;fficienoy of hens. The 
ovulatory cyole is sisnificnmty c(mtrOUcd by dny length uncI CSIRO scientists wert) 
nble to munipulnte the light environmc}Ot in conjunct.ion with other nove·) 
envlroum<.mtnl mt,dlfi~ntion mctlmds to identify poultry whh n genetic tendency for 
higher produotion ()lhur Nise moskcd in n llormlll (mvlronmenL WhHe Lcghotll and 
Atlstrttlorp lines with un Clbserved shorter meun intcrvnl bctwectl eggs luld in n chnah 
Wllrc used us the basis few the I.mvirOflnlCntnlmodHlclltion expl:rhnctlts (CSIRO 
lOBO) 



nl~en$ive cag<" ~y~tetn$\ACC9 ... nti>fOt2S%.d~;lottll·i~~S;lprf>ituct.ion!~ntl·~:Qhu.r~Qt(:ri$¢& 
by ablghde~ree of:¢apl@l$atlOh~AAyltl~·hen$" 11P.wft3$eda.~one dAY 'Ql~~hiqk$ or 
18 wt:;ek old pqllets.prodlJce onuventS~Zl~~24Q1.Qn::,Qg~~ ttcrossn,perl.<.Xi or 12~ 14 i 

tnonthsaftet whiQltUme ,the,y ,tt:re~()la,t()'pPlntty~b~ttQits nm:J:processedinh.}'poultlo/ 
by"ptoduct~. frhroUghout. the ptoduodon Ureof hens thqyatefed $p'.:ehOly 
fOrn1uluted diets whioh are high itlcrude ptoteinnttd truee etelllcnts, slJ~iected to 
$tandurd.ist~d day length using 'lninei"l light "he! COhtrOlted tQmtl"r~tur" so' AS to 
ItUlximise egg production, llgss tire ptic~accprdlng to their size (Grnde), nnd t.he 
mnjofvnriublu costs ofprOOllotion whioh are hlollrrcd by fArmers ntQ thcPlJnzhuse ()f 
feed Lind replaoement stock. 

Figure S: Major components determining farm levelprofhnbUlty of 
e S E~)dVQtj{)fl 
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The nutjor components given in Figure S were os\. mated lC) the level indicntcd, und 
furm level profltubility of the SIR01 .. A yal~S is givon in Plguru 6. 'Phe dcterrnfmmts 

or prol1tubilhy used in the ulmJysis were ret~ring co~ts, Inycr feed oosts, egg 
ptoductlorh vnlue ()feggs prodllced und the return on the sale of spent hens. Gross 
mnrg.n~ were oatcuhtt~d ior BIRO lAyers unci the for the rc,st of ~he industry. ~rhe 



p~rrotmt\n,¢~ ·Qr· .. ·Qift¢r¢·l\t.··.blrH.$·:.·.W4$!:~~tJV~:riemJ~S~··.!~&~Q~nijt¢;·;R~Jl~.~nl·~)t4\Y9.f:.· 
"rhd~ ."~~~S$ ·the:llQPOtl .19~4.,tQ:;~~B~~· '. ~9:~ct~~ln~.lijaQ~I~,.;th~:pt.~~tt~unlt?"Qr 
SlR<Y>LA¥nRSto .. thut "Q~\'lf)dtl$lwm 199~lmqi i;lllt()iim~ .r"tw~, .·,nn¢?$'; !w~r¢mkCA 
from NS'h'J\Wi~ulture>(~199Z) ~u\(tptoducUQnhlatc~s·ftomihe 12~U?!R.~nUijJJti~y.¢t ' 
Trial. 

Figure 6 shows th~ltthe SU~() 01' !lnd'Cllluyurs wcremQTcprofihtbl¢ ¢gg :pm(.hl¢hlS 
sltulns thun thelodustry tlvcm~~ ~f6re 1.990 wnhth¢exQepdQhorth~f1't$t yen.,lt)F 
fCilensc of lhe ar Hue. ~l'he pertoml~Hl(H,,\ of th~ on ltiyors in the NSW' Agri(:lQlturc> 
1990 lnycr trtnl cort1bhletl whhthc cOSt ot fc~d and egg nO~l~S i¢sultcdin aa 14YQ~ 
betJl~ less profhuble Hum the restor the industry 1n 1992. II rnus~bc, notedJhnt sinQ¢ 
tho dc.regulation of the WSW egg n1nrkot' the gross mtlt~gin rOt ~gg.prodllCer$' hU$ 
diminished drtunndctdly (l:.]orn 19tH)~ tThe 15% reducdon in proftmbUity ussoointcd 
with thf} SIRO cr layer only reprosetns, how(We.r~ tl 480 per bltdr¢ductlQo in gross 
margin. 'fho rudt1~ed profiUlbiUty of th(~ cn lAyer was nttt'ibuted to reduoed egg 
price nnd poorer ftlCd conversion cfflcu~noy. SIRO C\'l~ luyers hnve shown inctenscd 
p,.{.~fi.Ulbilhy over the rest of th~ hldustry in the rnnge (If 2% to 14 %. 

I.'ligure 6: OvondJ difference in ttlrm pn1fl.tuLdHty of CSIRO birds as 
..--___ !;mnvnred tt) restor lo(lustry bird$ 
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Th~, StR$:Qt «nd.; :$~, l~y~r$\I~Ut\~~'W~f~:~~Ja;: ,~,fJ"AU$fr~\n~m\ t?~Ut~;14~4 
~~d,~¢$sQi'S.ruld;\!~c·QCTQtO\$"Ull']¢$;\!hroll~bo\\t~:lli~"ttidp$~;·,W,~$,., •. e$tbl1a\~~r~~~!:2,O~.,gf' '. 
llUpOnl\l.· ,CBS .pr~"C9rs. . "AqQPUQJ\':',WA$ n5$,~,"lleaj·1~."ij!\y~,'.iJJ1Q~!~$c«!;~t;4\:;liti¢~Jf·:r~t¢.·,'Qf:' . 
5% sin¢t)t.heilntb\lcomm~rQi'!llny~dl~\bmt,tpftbo~t.UU'he$:th.l!9$~~ Jl¢~tln~~ tht) 
ptOnt~\bnhy or the~ubU~e·$vndedrmtl.l:~~nftp y¢~lr;a~')~t)'dln~Qtl'llt~Vl\nlng !f~~~ 
costs nmJ cng pficus .• it wn$·f\ltth¢tt\s$"nledthat¢Q~,ipmd\l~¢t$,w(mld U$~tb~$tt~ln 
whi{th IlHUthnlscd ~gS produQUQnpfofintbunYin,;thlu ;tcnf.JlfQ(.{n(!~t$ llr~rt\)'e, tc) 
respond 'lUitddy R' ahtl,ngtllS economte cOtlui.llons bt~cm.\,s~oftthi) shQrt nrQcYC1{~Qr a 
lnyaf. Frolll 1992 onwnrds it wns n$sumc~ thal the t>rolllttbiUty or: etlab subtlno 
wo\lld be moiuuutlCd. 

llcotmse of the egg industry reguhltion whiuh existed ill 1984. nndthrough t(l1992 in 
sonte Sl.~\\USt it wns nceessutj' {()construct,both n rcl;t\lhlted lndu$w/ Juodul nnd n 
eompctltive industry modct 1)ho rofJ,uhued industry model wns derived from ~tudies 
by Al~ton (1986). Udwfttds nnd I~tee,btllrn (1982) nnd Strons et ,,1 (1990) (lod lh~ 
COUll1clidve model bnsed on tho frn111t!Wt)rk developed by lldwnrds nndl~rcebairtl 
(l082). In the regulated model) ns it Wns assumed thnt indllsttj' supply wus pctfb.(:tly 
ebtst.it~, prcxlucdvity g~l.ins would be captured by producers in the f!ot'ulor (iuotn 
tents. 

JlvaJUfufor) rusults f()r euch t)f the ansa Illudies considered in this puper nrc reported in 
tflable 2 bulow. r~or lhe: AUSP1(,J decision SUpPtltt lioftwafc tho net present v'llue ()f 
researoh nud det/()loJm1(.~nt cxpondhotes WllJt cstitllfitcd t\t $9m. compared te) $42m f'Or 
the Sn~OLAYUR teohnology. In both evuluntionsthe qUlUltlf1Qt\Uon of benefits ,)or 
hond of stook rcqntrcQ thu gr~~\te~t effot'h nCC(lunting for over 7 s% or the time 
ttllocntud to the ~wnrUMionf 



nt¢$¢~f?v~htt> Qr,~ngnt~ 
~$¢tn:v~lu~;,(iG"tQ$l~ 

N¢~:: prcs¢rtt VI\l\lQ: 

Itt the provious suetinn the economic p+\y orf from the reseuroh nnddevclopment: or 
AtJSP10 deoision support softwnrc {md SlROLA YB'R technology were e~tinmlt'd~ 
These results were used llS It busu from which oh(\nges in ke), nnsumption Were 

ex:ullined, The vuiue or undertaking such n sensitivity tUlulysts is thnt it provides tm 
indiclltion us to where effort should b~ direoted when undl)rtuk.ing l)rojcGt 
evaluntions. However. glvcn the dl(rere,nces whioh exist '.\crosS e,x .. post proj~ot 

nsseSSfllcnts. only broud generaUsmions nrc p(1ssibh: hero. In Tnble 3 the impaot on 
esthnnted net Ilrescnt values of increasing tho vtdue of key vutinbt~s by 10% is 
repc)tted. "The ke)l vnrinblus oonsidered irll11udu projeot bunefiu;, adoption It.wels und 
rille nnd the (Hstrlbutk111 of g;dTls tlCI'OSS producers and C()tlSlHllcrs. 

tn 'ruble 3 the sc,n,sitivlty of cvulunlion l'esuitn to chnnges in key nS$lllllpliotls is 
tested. P(Jf the A lJSPI(l case study evnhu\tlon both ulumgo8 in the distribution of 
genol'YJ1<ts and pig performance were exttmhlcd. The sensitivity analysis involved 
(l~sessing tho impucl of n 10% shift of gctlCJ\ypes out of thcmiddlc grout' to the 
!()wer cnd of the distribution und n 10% shift from the middle grmlp ttl the higher 
Qnd. 'rhe r)rofitp~r pig (:i~C ~rL\blc 1) wns ctumged in lino with the dfftbt'f!nt 

distributions considered. J;"'k,,,wise. the proportion of nvernge, above nvctusc nnd 
~Sl pert'()rniing pigs in u herd wrts chunged nnd the prOject, NPV r~cnlouhned. In ull 
cus~s. thp imptlot of lhc 10% ohnngc no thu esthmued proJect NPV was minimal. 
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(u) ~'1lir the purpose of thIs study, onl>, producer tlilncfit,.~ l\11,l cl)nsld~ltt~. ttl this SIlUtlti()h the 
bam Nil\, is e$Umntcd til $lm f'or the AUSPIO u~~hnology fUU' $~?.m ft1f the SlROLA Yll)l 
technology 

(b) The tUi'fer .. mee llUlwcen Ulllns uttcrulnn tUlly to prodllCQI'S cOll\pl\r~.d to the bnsu Juvel gnin!J 
estimated for Ute cnUto Imlustry, 

ThcscnsHlvity of on n~rm benefits wt\s t\l~o tested for t.he SlROLA YUR tcchnol()gy. 
l~or each of the mnjor (!OmptHlcnt (SOQ ttigure 4) ul 0% increaso in value wns 
con~idet'ed. 'Phe estJmttted project NPV wns found to ~ highly sensitive tt1 changes 
ill pullet retlrlng co~t. l"yitll~ hett (;lost nod esg returns. In ~hc ellSo study evululltitlu it 
was found thnt teed ~()$l WllS the JIulln expense in pullet renring llt1d Inylns henH, and 
henoe these co~ns huve n mnjor impnot. l)Jl tho t\cclUrtloy (If the uvuhm.til)u. 

A 6cnsiUvh~ nnnt~sis was l\t~o ourried out ()J) thu deriv~,d on farm b(mefit. r~or the 
AtJSt~ro oose studY, U 10% Incr(>ns~ iil estJnltued t1(11l fnrm bt'luefits r(}sultad In nn 



llor both the (u\se study cvn)uutlons. InformnUon Of) th~~anmQrtcn~:,illt\rt$Qr on ftU'll1 
bcnent~ wus t\l~ldily Aocesslbl¢ by deci$i,QIl llntkets (itt this Qn~e ~senr¢her~) 
lhemselves. UCQuusethc Qbj~otl"e or the nf'{ll~'$Jswlls solel)ttQ US$~s$whethct,~or not 
the return on Rl~D WU$ worthwhile. In hihdsight.there wns lirHt} need rqr tm 
eVlduutiofl to be curried ()lH l)y the evuhmtio.n team. H(),wcver~ it wns felt thot 0 

secmldn.ry obJeotive of the ~Vt\luulion was met. thM being t.o provide infQrlltnUQf\ On 
wh~u murk(.\t IIltOttllUfion is ."J(WiUll in un cvt\htatioo. Suoh iufO.rmntion wt)u.ld nssist 
resonr'Chors nnd decision nmkers cllrry.ing out thetr own eV[\lUlHiotls of projeots in the 
future. uspeolllUy in pr'iorhisinll the work rcqulrcd in estimnting proJeot benefits. 

SensitIvity Ulmlysbs wus «iso Gurned out 011 the level and ruto of uptake of the 
technologjcs* As shown in Tublu 3 and ns expected. the nssumed mnximutn levul of 
adoption hus n m,~or hnpnct 011 estimnted '''rftlnnnnco munsu,'cs (NPV). The time 
required to derive ndoption (1gurcs for th., \,HHOLA YER project wns minhnnl os 
mnrkel inforrlHnton nlre41dy existed. HO\Vf!VCr, n simplifying {\ssumption \\Ins mude 
that tho use of I.he SIROtA YBtt birds b)' industry pust 1992 would bo muintuincd nt 
t.he 1992 levuls. II was deoided that tlw effOl't needed tl) 11rm udoption astitnato:l 
fuf'ther wns n(lt justH1cd. In comrnst, there wns no mllrkel infotmution uvnUdble on 
tho ndopdon. nnd llkcly ndopdon tht'ough time of tho AUSPld software technology. 

'1"0 dertve em cstimntu of Illnximum ndopUon c(ll\sidcfllble time was spent on 
eXlUllining the Pl'ol1tnbilhy of tho tcolmn)ogy ncross diff'ul'Uflt types of piggoty 
optlrtuions. Although roulistio hounds could be plneod on the ndQ})tion pnrmllclcrs. it 
Wl\8 felt dun considernblo uncermimy still existed nnd thnt the soopo for en-Of wns 
sHll quite large. 

The nnul nron of uncermltlt)' thm WClS lusted wns the dlstributi(lJHll impncls f'oUowing 
ndopdon of' the taohnologics by indllstry. 1101' mosl ngrlculturnl commodities there 
exists u substnmlnl volume· or Ji:t.ortUllrc froUl whioh infonlHlli()1l on tho distributional 
conseqUt~hUCS of ru'()ducliv1tyimprovcmcms etm be nS~t!sscd. This inf'nnntlt'km ann 
bo ,mslly lncotporntcd into projeot evnluntkms whh the usc of siml)lo sprundshcot 



nlod.~16·~· A$·. ·$t\QWn:·.llt·1;qbl~;ig •.. ;~~~§q\tl\hnr~~r$"·Q'~)i'\»;:,l'l@duc~".'lt···~\~k~l\()lq~f$,"io·, 
m~p~J~Qt ~il'~'~V(l,hH~l~4fO~li 'onW>,9n~"p~ryipr':~~h)U",$\ty (tQ~e~~m)ne 
tll-04llcetstn 4n lOQ\l$uwor Austrtilh\lj~ ~l$'tW~bl~whenconn)'P&itie$ which ~t.4 
lnrgQly o~PQrtcd, Arec6n$id~t¢d)~ It Wn$ fOllht! thMd\sJdblltlomtl Qon$idernUons I 

could ~br()ught Ult9the ovt\hJAdQrH~whhu\hlhin~\le(rbrtl 

An ottump" hn~ bmm mndc in this pt\pcr to cvnluat~ some ex*post evuJuntlons ontticQ 
~)ut in CSIRO's Insthute of Anlmal Produotion und l)mccsshlg~ tf th() St110, ot~uctive 

of these evnlundons wus to denlonsu'nlo whether or not the research investment hod 
been WOrthwhilol then it is Ukely thnt those evnluut.iot\s were over l"es{)urced. ()n the 
(.)thor hand. given thut tho objective Wl\S nlso t.o denlOtl$trnlu the tnt!thods u$~~dln 
projoct' evnhmti()t\ nnd ttl pr(wide infbnnut}or'\ fc,w futuro cVldumions in this nron. then 
these cvnluntiQn mny hnve in pm1 met these gQ{~ls. In onrrying out the c:vulmnions it 
\\Ins round thut lhe csthnntion of' on nlrm b<mefits required the grcntcst eff()rt. t\ud 
thnt subslnminl lrude ()ffs between efft)rt and ncc.urncy could be mode .• lowcvot\ 
without suoh olTem the dlroclh:lO ufld rnngnhudc of' such errOl'S would remllin 
unknown. 

Threo mnjor pnl'ls of nn CX~P()st (01' for' that mnttcr un CX.~ttIllU) ovaluntitm wom 
id'mtined. these woro the estimation ()f OU ... fUl'lll (unit lovel) lxmot1t!h nd(;}Juion h~val 
llnd rnle: through limo nnd l.hc diMributlon of benefits nOl'nss different industry 
grc)ups. The dcrivulh:m of on~funn bon~~rlts attributable tu R&I' wUI continue to 
remain tho key I>IU1 ()f project (wnhuulcm. nod tho usc of cvnluntot's with considoruble 
background knowledge of tho Industry being oonsldered is rellily n proi'Oqulsito. 
BoclIlIse of the cOllsidcrnblc fllnr kc.t kOQwledgc usually held by the rescurchors and 
developers of the technologlcs being evaluated. they nro in n primo position to 
undertnku the cvnlunlions thomsclvos. J3X.P()SllI'C to tnethods of nsscssmcnt will 
inorcuso their cnl1nbility to cutry out IH'ojcct cvnhmtiml ()tl n l'ominu bnsis, or ItS pMl 

()f their ongoing project munngcment t·osp()J\sibHitic~. 

Adnptiol1 h.wels nnd rt\tf,S u~od in cx..,post cvnhuuions uro mnjor dctortllinnnlS of 
pr()jcof pay uff, In cnscs where little market inflWU1tulon exists on uptnke of 
teohnt)logie~ by htduslt'y t n (!c)Ilsidurnbl(} mnount of effort is l'cquired to derlvo 
monningful boundary esth\H\lUS, Subst(tlllinl moro wOl'k in the nron ()f technology 



ndQl),UQJl·l~~.·tle¢qeg .• to .... n.~ .. ~i$t.·.jl.l.,··~rQJ¢9.t·.~v~nt~oJ~J)·t :a<;Q~lf~~! •. ~.f{\j~~·'9J\$e •• ~·l}~~9ll)9.··nl\t\trQ 
ofllfOJ¢ot (.wnlundon thl$.wQrkrW()"Jd,'t~~··tQ·fO¢~t~9ulb~ tW~jQ,f:p.r¢Umjt Gtltlbmes 
~ou~ht by tllffcJ'ent grQut)s ot~'1Qtctltn\lqqQJ)tQ'r$Qr;(U(rc~tlLf¢O\j'1(JJ()~\eR, 

'rhet'tmllt,ret\ requiHtlU $QQ1ll effort h' the tl<)udt}Ot 9f'cx.~po$t evnhlt\Uon$wn~ fh~ 

estiumtion of the diStribUtion Qt~b¢!,ofh$botwecll cllffor~t\turoUllsin fmlndhsfry. 
SnCllCff()flis (lnty l"cqnil'¢d ill C(\$CS wh~te l)roJeo~ stltkeholders fortlloIlly (me Imt1 
of the industry. How,wer. given thevohln)e QrtnrQtm~tlqh whioh Qxi$t~ Ipn the 
dtstvH)lttionnl COtlseqHenCQS of pt(yluotlvhy improvenlents in AustrnlhHl ngt\oulturnl 
industries. the Urr()rt rcq\'lred to hlOlWpOttlte t:U~trlbUti()tltll (!Otlsetl\lenC~S is 1\ 

rohnlvcly trlvlnl uxut'olsCI 

It hus \)J~on tho Rim uf this puper to look oloSQly nL methods of ex·PQst project 
evuluHlioll nnd see whnt lessons onl\ b(~ lct\tnt from thOllll It is our beHuve thm l)foject 
I,.wnltHlti<m cnn bt) undCfUlkun to n grenter ex.tcnt by rosct~rcherf) oltd deoision makers 
themselves, Ilnd thut tho gains from imernnlising projeot evnJuutions will deHver 
substnnUnl imprQvements in futuro projeot selection. tl'he more orlt.ionl and 
wldesprend ovuluntion of ox .. post uvnhmdol\S will lncrunse the bunufits thut 
rest'nrchon; und decision mnkcr~ gain from stich evnluntions. 
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