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Department. ofAgricuUure, 'Vestern Australia 
MES 38th AnlluulCQllfcrcnce, \Vcllington, S .... 10 February, 1994. 



Introduction 

Although commOn starHngs(Smtnus vulg(lrls~)(reJcrted to ~s starlings in this paper) 
were 'introduced in. Vi¢tQriabyprivatcindi~id\lC11s, prior lOJ\ccHlnatisationSocic~r 
rclcascsin}11c 1860s,it wasnttuntU tbe lQtetrrclcascsoccurrcd thntstarUngs became 
fimllyestablished hlVictona(Long '198l).CQnsidcft;ltion was ~iVCIlt() the introduction 
of $tli'rlingsintonorthcrn'\V~stem Australia (\VA} fot;thc coutrolofcattle tick .. In view 
(j'f'tbc bitd's history in thc~astemstateSJhowcver,:and the likelihood of their spreading 
to all parts of WA, the projcctwas dropped (Jenk.ins 1,959). 

IIi the 1880$ statlingswctc released ncar Adelaide, South Australia (SA)) froUl where 
they spread rapidly andwerccstablishcdon S~rrePeninsula by 1900 (lAog1981). By 
1950 starlings hqd spread westwards (as \Vellas nm:thWards) and had renched the limits 
to agriculture in SA~. Between 1951~md 1976 further wcstcrI~t spread. occ;uHed (Blakcrs 
at al1984J OVer paslornllandand numbers httdcntcrcd and had bred 1n 'VA,. (Sec 
belo\v). 

• nr('~dlllg 
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Figure 1. Historical Map 
(BInkers eta11984) 

Theslarling is a declare(tspccics under the Agriculture and Related Resources 
Protection Act, 1976. The declaration prohibits thckccping or the importation of 
starlings into WA. IntroductiQnsof exotic species of birds throughout Australia has 
declined since Acclimatisation Societies were at their zenith during the lattcr part of the 
nineteenth century. Howcver unwelcome introductions have occurred much later. The 
commOn myna (Acridotherestristis) wilsaided initscolonisatiQn of Canberra w.jth 
releases between 1968and 1971 (C;1nberra Bird Notes, July 1985, p 97). The 
declaration of the statling in WAnndsomeothcrcxotic species precludes legitimate 
releases of unwanted species in \VA.The misguided release of common mynas into 
Canberra should not he repeated. The common myna is also .a declared species in 'VA, 
a bird that caUIlOtbe legally kept or imported jnto WA. Speci.es arc declared when their 
establishment would be likely to cause losses to agriculture or TeIated reSOurces. 

LikeUbQodQfEstablishment inWA 

Individual starlingshave been recorded in widely spaced parts of\VAas weH as the 
south coast incursion of a flock tonenrl), reach Albany. Advice from WA M.useum slaff 
suggested. that starlings could turn up anywhere in W A (G Storr, pers. cornm.; .1985). 
This advice has been confirmed by lhe aforementioned vagrant records. J Long (pers. 
cOrom., 1991) confinnedlhat starlings Were cer;taintobecOO1e established in the south
west or the state if they WeTe left to thc.ir own devices. The WAMusCUlll (0 StOlT, pers. 
comm.) and ,tbe Department ofConsefvation undLa.nd M.ttnagement (CALM) (0 Mell, 
pers. comm.) have advocated that thectadlcation program continue, supporting the 
concept that starlings would be wcHsuitedaIld would proliferate in the south-west. 



2. 

111~. nlaii1csta,plishU1¢nt()~ JhC$Ulrlin~ .~n ~VA, W04ldProb~b1.yp~ocecdalong~pccoash 
soutltOf t~~ NuUarbof'Plmn :thro"&htQEspcruncc~ lIl~unm)nS thc~ehnvc$urvwcdwhcrc 
tiitrc bus bCSOf'n&livc. ;gr,ap~ {NI·tr4r1a .. ~cbt)bar:fi),hWcrtcbrAte.s Jnscaw(!cdantl.inscctsin 
0PClliltCAsha vcprov.idctla 11 th(H~sscnti~ls rQr~tablishmclH'.Spread 'ill auottherls 
qire<;tionwo,,*I?certahllYQ¢cur~ butprobabl>~latc(thanth9wcstcdrtln:ust. A fUrther 
buildup ill JlUmbcrsw()uldtal{eplacc .Q\fCf many ycars follow.ing the :initial 
cstabl ishmcnt. 

\Vithouta'lcradication cam,paignstarling~ \Vould,probabl>t takeS to .10 ycnrsto bCCQnlc 
wcllcstabUshcd !iu thcE-c;pcr:.lQcc arctlja,.nothcr 5 to 10yea:rs to inOltratc the $OUU1-wcSt 
inrcaso.nablcJlU111bcrs nnda furtbcr 5 to ;JOycars to ma}te .. ~. signlficunt'imp~ctonlhc 
Pcrthnl~tropolitnnnl'¢~l. .In ,summary It could he-assumed' that following the cessation 
ofasturHngcradictition progra.m.stnr}ingswould rc(tch Perth and bct.hroughout the: 
snuUt .... west ·wHhhl. 1S lo30 yc:trs. 

·A alimnte-based.prcdictior1 wfisdevclopcd,from thcdistrlbuti(minfhecastem slnt¢s 
and related back to \VA by 'orCOrtncU (Researcb OfCicert \Vcs(crn Australian 
Departm~:mtof Agriculture). Thatprcdict'iolt suggcslcdstnrUng,s would bcmostsuitcdin 
3n. 3rca nlonglhesouth coast from Cape Add! cast of 11spc .. runceto .Albanynndranging 
in a. tdanguluJ.'" ,shape to Narrogin (sec Figut(2). An area to the north and west W;lS iutSO 
likely tohathour 'st.arlings hut not to tllesamc degree •. North fromthcsccondaren was 
predicted 'tobe likely. to support a smaller starling population. Thisclimate-basco 
predictionnecdsto bcquaHfied. }1ro\tiSionof pastures forfccd t availability of ltc.choics 
and ,other nesting sites andeasHy accesSible fresh water would ensure thnt the south
wcstQf \VAwns ideal fOfs.tarlings tlnd would be belter suited than either the Narrogin or 
Katunning,nreas (PM,awsonand M,M\assamt pers. cumm., 1991). 

Figure 2 

POTEl'rrlAL DISTRIBurIO NOI? sr ARLJ:NGS IN 
SOUTH ,VESTERN AUSTRALIA 
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a 
TiteJ\gdcUlture ;l'r(}fccUQnnQatd,tsS(:Jrlhlg.tJt;l(UCaUQn.C~mp~igQ 

Sm;.dl ;~uJl\b¢r$:()r 'sttirUngs ;hnd 'b~cn .:pcttodl¢?Ult Killcd:insporn(lic;. V.CIltUtC$ by.the 
Agrl¢Ql~llrc,.PtQtcctionllQurdor\y,A (APB)t?!lh~~'tJH~rb?t'in'the If'GOs !und:tpen 
durhlgith~ l~nO$;~\starHl1gc!aillcatj?n,tcnmw~sest;:l"lj'shcdat;EtJctat(lattempJtok~cp 
WA, f(c¢,fro{llstadjn~s. V~ry,illg:Ilumbersw,crc:clnploycdOllslarljnggJaclicaH{lrtl)ut an 
tlvcr(igeoftbr~e'off:i~crSW.cr¢ fllllyocc.upjed,pni$t3rliJl~sund131bQut'198~wheD.the, 
c:ontrQlteaU1 wasdoubled.Extr(la$sistam::~fTqm¢lscwh¢rp;wn~in lh~ AP.B:wasoften 
~H()~tlt(!dtOqstatlingcoutrol when lhenccd,trO$~~~i~ceabOtlt: 1?871 wilhs.tarUllg 
inctlIslolJS intQtnea.griculhU'tllareas, AP.BOistrict Offi9crSfa,fftilllew~saUoc~ted;~() 
'$tadillgcontrQl~FQr i~$pcrancethis:act ivHy \'lent backns Jara~ .~97g • . Atpt~sc:nt.ubout 
twenty 'StarliQgsarc locatedc.astof'F.spcfancebutnonectsc~hc~c. The! Eucia starling 
conttoltcamJs prcsentlybac.kt.o fou.rpcoplc 'from ,(.1 ·mnximuu) Qrs.ix :intbcmid 1980$, 

StatlingEtadic~nQnCQsts, \t99J/9$ from the Agticulture :ProtcctionUoard 

Staffcosts . . .... ..... . .. .$~8S;O()O 
Plus rcsearchandcorporatc 'services loading ." ." .. '.. . $91,000 
(32%ofthcAP.B'S 1991/92 budget wusrcsc;:trch(lnd corporat~scrvices) 

Total $376,000 

lJnlf!s~ the prcscnterndiCtltlonoomI'ujgn WaS maIntaillcd byanotherGQvexnnlent 
instrumentaUtYl for example. CALM Ot' the Department of El1vironmentalPro(c.ctioIl, 
there would bever)' titHe possjbiHtyof a private 'organisation forcxamplc: Royal 
Australasian 'OmhhologistsUnion '(RAC>U), \VA Naturalists or individual members of 
lhepubUc mounting .3, succcssfulcradicatjollcampaign. !he mobWtyof the birds And 
thelrelusiYe nest building habits would countagainsl fu.tnJe.fskccplng their properties 
free·from ,starlings •. AI though thcRAOU, ,thro.ugh the Eyre Bird ObsctvatorYt do.cs 
undcdnkesomecontrolmtmsUIes, throughtrnpplng, nchherthc: \VA NaturatiSls nor the 
RAOUhave them.onetary resources to co ... ordinate~l control program tbatwould be 
necessary for starhngs'~ 

Value oflhe ;Er~dicati()nCampaign 

rrcstabllshedin\VAstarUngs would cause damagcandcosts to thecomntunity in three 
specificareas. TIlis damage.andc.Qstlo WA would be similarJo that experienced in tho 
e.astcrn;statcsand in other pa.rts of the world •. It has been said tbat sl'adingsin the 
cnstcrnstatcs do not cause cxteIL«>lvc damage but arc a minor nuisance and if estHblishca 
in \VA the annual costs attdbutcd tostnrUng,s CQuld be less than the cost of the control 
program (JLong, pets. COOlttl., 1991). Unfortunately no data is avnilablc to verify or 
otherwise ,MrLong!s statcmcnt..Dctailcdallulyscs on the starlings. suitability to \¥CS1Cll1 
Australlallconditionsanct propensity to proUferntc.as has happened in Ca Hforni a, would 
be rcqu.ired to~valuatc thccxtcntof damage expected IfestablishOlcnt occurred. 
C"difornianconditions may be more closely related to \Vestc.rn Austmlian conditions 
than the east em states of Australia. 

The three areaS where damage could OCcur would be in agriculture. in built-up areas and 
also with the natural environment. III agriculture starHugs have reduced yields in the 
soft fruits industries, prinCipally grapes by appro.ximatclv 10 percent. Someitidividunl 
gmpegrowcrs may incur higher losses but gencraUv the loss lothe jndustry\\lOuld be 
lowcrthan 10% (MMcCarthy, pers. COOlm., South "'Australia, 1:991). Other-soH fruits 
would also be susceptible, e.g. apples nncipcars, hut damage to cherries, that arc subject 
t.o dartlage in Europe need not be considered astbcy do not produce velY well in \VA. 
Experience in Tasmania indicates that some fruit netting is advisable. 

AS.8 result of starling damnge Tasmaniangrowcts of vines, cherries andbluehetrics 
have resorted to protecUvenctting. \Vithout netting vineyards could lose $2,500 per 
hcctarcttnd. cberry orchards $40,O()O per hectare. Netting of vineyards is approxim;:tlc.ly 
$4,000 pcr.hectate nndlasts fourto.fiveycurs .. Apcrmane.tlt structure for cherries costs 
approximately $13~OOO for muteriuls anci$16,()()O forlnbourpcr hectare (~1 Statham. 
pers,eOI'tlJll., Tast 1992). 



[)amagQtQbroadt1cr¢cctcul:I)r~t1uctionWOtlldb~cxpcCtedlPhcminimal •. ;A,nyminot 
damagc woul~ 11ClJk~1)~ 10. bC,Qf(Sc~b~'th~ inv¢~teb~~'UcS,CO~lSl.1nled •. St~r1 ingsl}avc bcc:~ 
recordcdst~~b~g gr~mr COJltannUa tmg f~cd...,1~HSln J~lC lJSCWebcr~ 1972)andm the UK 
(Fcarc3nd,Swann;1ck, i97S~"Howcvcrm \\l~thc blrdpr()()fin~OfSt.lsccptlble'arcas 
COU1UtllllCHo.ralcsitqMioi1s\Vhcrcfec,d losscsytcrcQccun:iilgc.g. dairies, .. FcedlOUlng.of 
'StOt;k~s'nOt:ancxtcnsivc industf}tiJlWA, A,poicntialprob16m lieswithth~:p()ultry 
industr¥* Nc\VcaSUedj$easevirus(~pV~jsabs¢Ilt fr.ontA\lsttanabut>ifNDYbc~lnc 
cstabnshedm:i&ratio'&rstadin&s cQuldpossiblya.Uf:lvatcfurthcrsprcadtopoultryfarms. 
'NOV .haS" bccnidcplified 'ftommigratins, starlings." 'winteringin .Isr~el(Lipldndetl1lt 
1987) undnlsafromstariings in'·C~UrOfllia (Pe~rs()I1and McCann, 1975). 

InanUibancn\¥ironm(:nf$t~rnngshav¢ built up into large llumb¢rs,tOOSisofmany 
tboustinds (incluqing tCJ1SQ(thousands)havchetn secnacrossAustrnlia~. TbenoiscanQ 
faccaldtopplngsfromlC}rgctoostsca\Jsc anuiSancct~thepcoplc.inha:bidngthcar(!a~ 
:J3ir(ls 'nesting :hxg\.l~tcts .bavc.thecLlpaeJtytQSPfcad discascstoman.incl udinga lung 
;~ilrncnt, histoplasmOSIS. Thchaz(l,rds frorn bIrds nesting in and on roofs anoguttcfs 
would increasc substantially ifstarHllgsbeca.mc prevalent in Perth. 

Ol.1ttcrguardsalld bOXln¥ of cavcs~opldbe necessary. addidon~ to .soJlle hous~sallg 
other .areas, paJiloularlym older bmldmgs, would rcqulfcmorcmtncatc andcxp.cnsJ~!c 
methods to dct<;r starlings 'ft()ul roosUngnnd ncsting~ln Cortvgatecliron roofed. hou.se.s 
:ncar Ballarat, metal stdHsurcrcqu.ircdtoblockoUthc holes aflhc corrugations.tO keep 
starlillgs from roorcavi~ics (RElshaw, perS. comm., 1991). ln$uscepHble~ucas some 
domcstichollsing would require . approx. $1. 400101nstaUbirdprotecl ionmeas~res~ This 
is bascdollaconulle.rcial quote to starling (bird) ptQofaCanbcrrahousc r,Qof.at$50Im 
ofhousepedmctcr (M Lintcrmans, pers. comm.t AC:I\ 1992). 

!'J'ector·sBrf,!ak .... Eve.n Analyses Discussed 

H~tQr(1989)produced asetof hrcak-evcnnnal>~scs (or \VAcalculating the extent of 
dama9c necessary to payfof the prcsentconttolpr.ogram.Each of .11ooto1"s seven 
scctionswiU be discussed. Hcctor'sbrc~\k-evcn figure of the damage to the industry 
nc~cs$aty tQ<matchthe amount spent on stadingcont.rt)l is iu brabkcts for eachindustfy~ 
Hectorls complete break-even analyses arc incl.uded ill Appendix 3. 

1. TbepQooe,sQrtfruit undgrupeilldustrics (0.4700/0 damage nceessaty to 
cover the starlillg l!:radicalionearnpaign) 

In Hector's calculation 0.470% damage to t.he above industries was required to be 
equivalent to the cost of the control program $220.,0.00. 

Discussion: The grape industry wasprobnbly most susceptible at1d a 5% loss 
could be expected to occur. Thjsdamagct() grape ptoductio[l\vould be 
approximately $$50,000. .. ff a 5% loss occurred to thcreJnaining susceptible fruit 
Sectors Le.~oft (ruhs(but excluding mangoes) the value lost would he 0,.05 x 
$8,348,000 1"c.$420tOOO and ponte fruit .Sl.lm. Therefore thc.expcctcd losses 
to the fruit industry would be approximately $2.1 mpa. 

2. 'J'he grain industry (O~028o/c damage necessary) 

Hector questioned whether there would be any loss to the grain industry and that 
doubt would be concurred by tbe author. 

Discussion; No measurable loss to tbecercal industry w()~ld be eXpected to 
OCCUr. In England dam4lge to gcrminnting. winter ceteals (lCcurS mainly Citlscto 
t()()sts when largcnumbcISof starlings may feed briefly Ort fields in pre-roost 
assemblies. Althoughplntlt dcnsitit!smay be considerably reduced; receot work 
bas fuilcdto show a significant cfJccton crop yield (Feare, 1990). 



3. Thepiglodll$trY (O.426o/(!dllJllnge[1eC~~SllrY) 

l~~OlOr .out Hn~d that. traf1sJ1ljssJon()fdi~¢tl$eWtrSnQt~Br)f()priafc t1 tptc$entasthe 
discasc.mostlikcly-to be, lt9I1spo.ncd :(r(lmpi~gctytopiggcrywas :abs¢ntillWA 
iOl.ltcOO{qoccut inthcfulutc.. . ". '. 

Discussion: .. ,Plggcrics would pccdlobc hird,proofeQorlosscsto feed· would be 
¢xpe~ted •... ~irl,lprQ()(ii1g wOlJldbc 'neccss~ry 'whcrc:llot alrc~dy inpln~c tQ 
excIl.ldcchlier pi&constswull()\\~s org~dahs. l'lhccostsassociatedwithcxtra :bird 
'proClfillgnccCSstlry for starlings.i$ .nof Ukclyto·hC$ubSlantialand will·bc 
excludcd(rouithjsqalGul~tJon. 

4. ThecatUe industry (Q;1~50/0(hHnagel1e¢es$ifry) 

Paddockcattlema,ybcaffectedbystatllil~sdcIecatingOJltheirbncks butdama.gc 
roaynQtbe~meqsurablcamlcould bce:x~ludcd~Fig~resfotantJ¢ipqtedl?sscsto 
fhe lQt feedmg mdustryhav~·nQt·becJl'oulcula.ted ~a.s 'thc.ymay hclow~ .13lfd 
proo(Ing {lfdaides WQuld be similar to the pig industryand,vill be excluded, 

5. The$hgl!p·.~nd woolin.dllStrles(()~018 o/cw()()l ind.J.lStty, '().;t38 % sbeep 
i(ldustryd~mage'n¢(!ess~ry) 

Themaiu.lossesloshecp involve starlingsaU~htJt1gontbe backs of sheep and 
causing skhldamage bypcc.king; or by d.cfccatingandattractinga blow ifly strike, 

Discussion: This isan infre.qucntoccurrcnceas reports of this 11laUer havc not 
bcen .identified by tbe autbor •. Any damagecoutd be of(set byiroprovcmcnts in 
pasture growth caused by starlings taking out inscct.pcs.ts. 

6. Tbf! :nat.ural enVironnlent (2.75% damage necessary) 

Hector reported that De GraatandPayne (1975) \ta.lucd non-game birdSlnt}lc 
USat$US1.7 bHlion.,ocalmost $US7 per person. Hector (1989) converted that 
to.$A8.9. 

Disc-ussium The ap~rQxiJJlatcly$A9 per person inWAwas discounted as 
AustraHanconscrvatitmists may notbavc reaohed the $a:me degtee of 
philanthropy as apparent in the US with hsave thcburroll SChemes that have 
proved to be quite expensive. Some people have been prepared to spend 
.$US1.500 10 save a burro from destruction. Assuming a population of 1.6 million 
people and a 33% discount [or\VA (to bctnOrccoI1servative than the US) for the 
value oCnon-game birds, the lletresnH would bethatnon-game birds were 
worth ~bout$lO million. Ifthcrewerc 50millionnon .... gall1cbirds in WA then on 
aVcragccacb bird would be worthahout 2()c.\Vithout a discount. for Australians 
being more conservayiVc than people in the US the value of non-game birds 
'Would increase to about 30ccnts. 

The establishment of stat lings in the southcfilhatf of 'VA would be likely to 
effect tteeholcnesting nativcspccies, e.g. SOme paqotsas weH as tree creepers. 
thombi1ls~mp wood swaUows{MaSsam, 1990). Starlings take over nesting sHes 
bypcrsiste.Iltlydisturbingany occupants ,md would be expected .to seriously 
affect an already diminished natur.al resource, indigenous trees with suitable 
ncstingholes .. Notwithstanding a spccifiocffectol1 parrots a gCIlcralreductioJl of 
5% to 10% in the nativebirclpopulation. of 'VA could be translated into a Joss of 
$750;000 (7~%). This isancxlrcn)cly rudimentarycalc::ulutlon andmuy be on 
undcfcStimat(! .• 



7.Tb~,t1rbatten\"tQnnjent(5:$%<latTt1Jg~n¢t;~SSllry) 

'l1cctor(1989)icst!tIlatedtllQlJhepubUc,clC(lning\C()st ;jnth¢: mcttoPQHtfJn'arca 
w.(1s~pp.roxlPlat~ly$4mJ'i.l* 

Discvsslon! .'~l(>Weyet,add¢qtQthc,pl,lbliq~JQanihS;'¢Qst$~¢r.¢tb¢,¢xtt~costs 
assp<;iaJed\VitbhPo,s~stha tma)'l1~cd,H)GJ oscQff ,'caycs 'Q('i,nstu llguar,Usto 
preclude nesthlg;stildiilgS. Quttcrguar?s wQuld::probably :bcnccessary iusomc 
instaI1C¢S •. Individual hQuscsm~Y' be' lfJVQ1~ed.inanontlayof'$l,~OQt~deter 
~tar1in~s~ .Manyhol.1S9~Jl1ay. be bird~p1'09fed:formLtch,lcss~ 'lftwQ'J?crcenLof 
thcapproximat~ly ~O(),OOOu(ban/h()usesins()utbem WAwct"4!QffcctQ(lfbetotal 
costtopdvale4weUi{l&S wo~ld be apI'r();dmatetY$5.6m~ .AfiY¢PG~ 'cent' 
inc~ease,inIlletroPQlitan .PlJbnccl~anin~90~ts COUld~d~obcClrfcctedad9.itl&a 
furthcr$200~OOO,. . All cstml~tcof f;pstlOthc: urban cnVI.rOnment #ndtpw.hcre 
peqpleresjdcinh(wscs could bcS$.8tlh 

SummaO'Qr.Co$t:E$tim~tesirSt~rUngsE$t~bHshcd tpWA. osedin thl.s Analysis 

1.. 
2~ 
3. 
4. 
5 .. 

the fruit industries 
1nc~rarll Jrttlustdcs 
The stock industries 
The nntutalcnvlronmcht 
Theutban cnvJtonmcnt 

$2.bn 
$0 
$0 
$750,000 
$5.801 

$B,650t Ono 

Cbst~ncnetn An~lysisOver Fifty Yeats 

111ccalcuIationabovc ,glv¢sasnapshot of lhccosts ofconrrot.and 'the bcm~fit,sofn()t 
havingstadings cin WA .. Toprcdict the value of thcprogramoYcru periodaf thnea 
spreadsneetwas developed to calculate benefits andcostsoVet .3 planning;perlod. 

AmLtmbcrof assun1ptionsbave been builtiJlto lhcspreadshcct{scc Table page8Jf The 
"Estim~ltcd Benefitlt has been divided into three sections; agriculture, the natural 
cmvironment anothc urban environment{suburbio1" &1Gh of thethrc:e ngurcscan be 
altered and the spreads beet completes tbe calculat1C)u. The, spreadsheet aUows variations 
irtany of the key paramct~rs to be made producing various results. The "Estimated 
CostlJcombincs the act.ualcos.ts of the starling eradication campaign plus a research and 
cQrporatc services loading. These costs can be escalated bya given pcrccntagcpct 
annum. (See Table page 7). 

Ovctthc planning period; the benefits wiHbe relating to both a biggcrsuburban 
component as wall as an increased agricultural production. forexamp}c the gross yalue 
of W A's grape industry has increased by oVer 250% from 1980/81 to 1990/91 (i.e .. 
$3~046 tnto $10.926 m, ABS). Fruit generally has increased in valuo.ofproduction by 
approximately 70% from19S0/81 to 1990/91 (j.e .• $36.7 III to $62.6 ttl, ASS). An 
annual increase of 5.5% is c.quivalent to approxlmp.tely 70% OVer ten years. 

1110 human population iscxpectcd to increase by approximately 2 per cent per annum 
over the next forty yeats (ABS,1989), This can be extended to the pJanning period (up 
to SO ye;.trs) for this calculation. This popUlation increase will increase both the value of 
the. environment and suburbs when starlings continue to be absent. 

Consequently tbe base figures fOr agriculture will be escalated by 5.5 per cent per 
annum and for the environment and suburbia by 2 per cent per annum. 



nlcplahnili&Pcrlo4$ct$tqe,nunlbct.~,r',~~~its()Y~t)JIhi~·bth¢¢Qstl>ctlcfilfllltll~$lsi$ 
<;a I culnt cd. ,J~\\t~s¢~·t()c()vcFa$i ~.Ili.fic!1~f~p~dop{$()Y~~.rS}as OJcr~'V1ould :l~Q ,':), JaJ~ 
f.r().Ill Jhc'limt;th~conlrQlpr(>gq\mc:¢asc'd~<).:nlqfJm:$t+ldmgs.commcn~q,toJpflict. 
nl~;t$urabl¢:daD1ag~." Thatlag~as,~$UlJnlt~a t()·'betlpproxiJllM.cb'lcIiycn~"thc yettf ,at 
whlehmax,imum damag¢Pc~uttcd.~~~kcslntonccount,the t~mc 'n~ct!$stltY'(QrmC statlinu,s 
tObund"',up,tothcjr'mtrxi~\lm.PQP~lati()n.l9v9J.,.aJjd Jlcnccca.usetbf:;Jn~ximijmaQlOufltof 
damage. ThcwhOl¢calculntionls.sctin 199:)l9~dollanrby npplylng.a, .(jvc.pcr'cent 
ols¢Qunt rate. 

Ooncluslpfi 

thctcsult$arctakcnJr~nl JbQct.dctllatJonsdct~HcdInAppcn4ix t. thccunnllnHYc net 
ben~fil fort.hestarUngcmdi9:,iUQU campaign;ov~r:fifty~cars,'is9PproxhptltcJy$1~O 
JnilHOll •. Tbe breAk",,~vcnr¢arf?r fhc,el1~dic;1U~nc:..1mpnigJ1;O,rthcUmc,il w()UldtnR«:r 
l;>~totc,:sladin~swQu ldct\us~ netl~sscS, to WA. if the '94nmllign wascuduUcd,would: be 
fiftccnycars, , Tb~bcnc£itlGQst'raUo, wouldb(}ubout 18!1. 1~ije.stnr.linget~dicati()n 
.~mpaign~primarily bascdont,hc iNuUarborbYlal.so {lu~n1cnted byactiyny ~tespcr.atlcet 
lssoundtYt;>aS~d pneconQmic~riteria uml,sboul<i bLt continued' to keep WA ifree ftOill 
thispatticular birdpcst. 

A~ktloWledgemcnts 

Than:ks go to Mrs 10 Pluske (formedy Ms' 10 Hector, ABU) who Initiated lhcanalysisuf 
the starlingeradioationcampaignancl to thePoUcy Analysis an? IndustJ)'D~velopment 
DivisioilQf thcPepartmcntof Agricultur.~, \VcstcrnAuStrali~" iuparUcular Messrs 
imdrcw J3atbgatcand Ian Wilkinson who assistcdwith thcmodclHllg. Thunks also go 
toM! Greg Plcklcswho commented on the dra nand toMr Jcrcm.>t Dixon who designed 
lhccQver. 



stat:' l i hg Con t .r:,Q.l ,in ·ii ~,,$t .ern1\u,s trat ::4;3.: 
1\ cos<t"*13 ene,t$t Ana 1 ys1$ 

Ac;Jl:":L¢ultut"e 
~nvirOhment 
Subtlrbj.~ 

Total 

2,100; (lOO 
750,000 

5,800,000 

8,650,000 

l:ncre'~·$e 
/yeal; 

fL5\ 
~ .. o~ 
2.0!t 

l\$sl1mpti.on 1: starling damage is linear from any year >: to teat' x plus 2( 
1\.s'$u,mption 2: lag period before damage :is recorded equals year x 
Assumpti.on s: yea,l~a t which ma~imum dampge reached i s yea;~ x pI us 20 

Es.timated cost 

Starling control costs 1991-92 

Cost increase 

Plannin9 peri.od «50 yeal:'s) 
Pi$count J::'ate 
lJag pe.riod before damage 1s recorded 
Year at which maximum damage reached 

Results 

Linear growth in damage 
~~------~--------.-----~---
Net Present Value 
Benefit Cost Ratio 

I3reak even year 

376 1 000 

.010 

50 
.050 

10 
SO 

$143,603,050 
16,,8 

15 
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1 
2 
S 
4 
5 
6 
7 
8 
9 

10 
11 
12 
i3 
14 
15 
16 
17 
3,8 
19 
20 
2l. 
2.2 
23 
24. 
25 
26 
27 
28 
29 
30 
31. 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4l 
42 
43 
44 
45 
46 
47 
48 
49 
5Q 

~P}3 (;!p·sCs, 
Xncut't:ed 
t,o control 
starlings 

.$76,000 
379' t 7 GO 
$8:3 , 5$8 
387 t ~'93 
391,267 
395,lSO 
399,132 
403 ;,1~3 
407,154 
411 r 226 
415,33.8 
4~9,,491 
423,6.86 
427,923 
434,202 
436,524 
44.0,890 
445,.298 
449 1 751 
454,249 
~5et791 
463,379 
4$~t013 
4721 6 93 
4. 7"1 ,420 
482/194 
4B7,016 
491,.887 
496 / 905 
501,713 
506,79l 
511;859 
516,978 
522,147 
527,369 
532,643 
537,969 
54.3,349 
54.8,7$2 
554,270 
559,813 
565,41l 
571,0.65 
576,776 
5$2,543 
58.9, .369 
594,253 
600,195 
606,197 
612,259 

~Q 

$TAattNG,CONTRtlt 

Cost b~n~fitC1.'naty~is 'calcUlat.~QP$pt"~;:l,d$h~e't • 

. :p:isoount.ed g$t,,,,ma.ted PiLsQ.ounteq AnnU'alCun\\.tlat"iv'e 
Costs S~nefit$ Benefit Net Senef1t Slnefit 

to HA,\iH-th 

.3$8 ~ 095 
344,4,54 
331.,331 
S18, TO'9 
306,568 
294~Sa9 
2S3,,6$5 
Z72,S49 
264,455 
252,457 
242 t S39 
,233 r see 
224,090 
216,130 
201~a91 
199,977 
.l92,$59 
185,031 
177,982 
17.1.,20.2 
164,680 
158,4.0.6 
152,.372 
146,567 
14(L 984 
130,613 
130,447 
125,477 
120 / 697 
116, Q99 
111,,676 
107,422 
103,330 

99,393 
95,607 
9l,965 
88;461 
85,·091 
81,SSO 
78,7'32 
75,732 
72,847 
70,072 
67 ,403 
64,835 
62,365 
59,989 
$7,704 
55 1 506 
53,391 

uQ$.tatlin9$ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

596,425 
1,2.29,952 
:. ,90,2,781 
2 , 617 ,276 
3,375,910 
4.; 1 ill ,339 
5/03.6J~83 
5,944,037 
6,907,467 
7,930,12$ 
9.,03.5 f 548 

10,161,597 
11,390,346 
l2t6SSt132 
14 1.06$ ,570 
15,527,568 
17 1 079,346 
18,126,461 
20 / 474,822 
22 / 330,716 
23 ,lA3, 651 
23 / 992 / 992 
24,880,576 
25,808,336 
26,778,309 
27 f 792.,641 
28 I 8S3, $.93 
29,963;543 
31,125,001 
32;340,608 
33 , 613 t l49 
34:(945,555 
36,340,917 
37,802,491 
39,333,709 
40,938,).85 
42,619,729 
44,382,357 
46,2$0, 30l. 
48,168,020 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

34,8 f 71.7 
684,883 

11 009,089 
lq 321,902 
1,62.3,270 
1,910,520 
2;197 , 357 
2,46!La70 
2,733;527 
2,9.S8 t 7ao 
3;236,062 
3,4.75,792 
3,708,.370 
3,934,183 
4 I 1.$3 t 602 
4,.366,985 
4,5'74.,674 
4,777,001 
4 , 974,283 
5,166,824 
5,099,923 
5,035,317 
4,972,944 
4,91.2,741 
41854,647 
4,798,606 
4,74:4.;559 
4,692,452 
4,642,231 
4,593,844 
4,541,241 
4.,502,372 
4,459.190 
4,417,650 
4,377,704. 
4,339,311 
4;302.428 
4,267,013 
4,233 1 047 
4,200 1 431 

(aSS,DSS) (3$8(085) 
(344,454) (702,549) 
(331.331) (1,033.880) 
(31S,709) (l,3S2,590) 
(306,568) (1.659,1$8) 
(294,889) (l,g54,041) 
(283.655) (2,237,702) 
(212,849) (2.510,552) 
(26~,455' (2,773,001) 
(252,457) (3t~25,464) 

105,87B (2,919,586) 
451,295 (2,468,291) 
7B4/399 (1.683.S92) 

1,105,772 (578,120) 
1,415,974 837,853 
1,715,543 2,553,396 
2,004,999 4,558,395 
2,284,839 6,B43,234 
2,555,545 9,398,719 
2,817,878 12,216,358 
3,071.383 15.287,740 
3,311,385 lSt605,126 
3.555,998 22,16l,124 
3,787,616 25,94B,739 
4 f 012,61S 29,961,358 
4,231,372 34,192,729 
4,444,228 3B/~36,957 
4.651,524 43,288,481 
4,853,586 48,142,067 
5,050,725 53,192,792 
4.98B,247 58,181,038 
4,927,895 63t10B,9J3 
4,869 , 614 67,978#549 
4,813,347 72,791,895 
4,159,040 77,550,935 
4,706,641 82,257,576 
4,656,091 86,913,674 
4,607,360 91,521,034 
4,560,381 96,081,415 
4,515,112 100,596,527 
4,471,508 105,06B,035 
4,429,525 109,491,560 
4,389,118 113~886f678 
4,350,247 118.236,925 
4,312,869 122,549,794 
4,216,946 126,826,741 
4,242,439 131,069,179 
4,209,309 135,218,489 
4,177,522 139,456,010 
4,147,040 143,603,050 
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J3re~k-Eyep.¢\nalysGSfrc}{pllA.n 'Econo,mic iAnalysisofPQtenthd 
$tading Pamage ioWes ternt\l1Stralhr :byJM J:Iector, Agriculture 
Protection ;Boardof W;~DisC:l.1SsjonPaper 3, ,PC(!cI11ber* 1989 

As tnentionE3c:i ;ins~ctiop .3~ 41' '$tarlings .arec~pabl:e of 

cau$'ip,g dilmageCind <:lisease whl.cha,'ffectSia,gri,oulture, the: 

envirqriment (inti .people! . ,'SV'a,luat.tngtheccst~ . and benefits of 
starling$Clnd tbeir:control.inRestex:-nAllstral;,ia woulrj 

i;nvalvs'many \lnf;Iual~f,l.ep:assuml?tiQn$ and pe~hClpsw,olllq 
Pl;oducequesti:9Ilabl;.erestl.lts .. 'rhe . a tlalysesin 'this project 

cons.:isted .of,!indiP9thevaJ.l,le()fstarl,ing damage .as .. a 

peJ:cent.ageoftneq~os$ value .ofapilxt.ictllar:xrssource. 

!rhe latestABS £i.gure$l:;e~er to t:;b~ yea..;t:,1987!Sa (.AaS, 

1989) i .. 50 all. ,figu~es .. $loted in.. the 'followinCJ. analyses will 

):)eo£tb~$aJtleY.'e'al:. t,rhe val\.leo£ ·starling dc:unagewas 

assurneqto .. beeguivalant .tothec(:U.lt. 9·£ the Al?Bsta~ling 

;pro.g~amme.,that 1s$220 000 in 19S7/88. 

f~om t.heJ:"~sult.s I "pJ:"eak-even "point.s qbu,ldbeoal'clllg:ted. 

'I'ha'tis.,theperoentaoeohangein valUe o:f anreSO\l,rde, due 

to :starling d<S.lllage"whi,ohwouldhave tqqccurto pe 
equivalent to the cost of. the APB stCit'ling.programme •. It is 

peyon(j the f3co,pe'Q~thisp:rojeot to. p~oportionthetotal 

damage~tafl.ings\«(oUl,d.be cap~bleof achieving in Western 
A~strall.a J.;ntot:he va:X:J.ousrespurces. Therefol:e,. theresul'ts 

ill,.ustrate the val\le bfdCimageto a PCirticularresQul:ce, 

.equivalent to the value o'ftheAPB starl.i.ngpr.o.gramme. 

5.1 The Fornal Soft Fl:\lit and Grape !nciustries 

value o.f the Fruit Indu.stry - $4.6 805 000 

$220000 /$4680.5000 .'X; 100= (). 470% 

That is, sta;rlings would ha\Teto inflict damage thiit. would 

cause the. gros.s value of fruit (susceptible to potential 
starling damage) in Western AustJ:alia t.O decrease by around 

0.5% to Gover the cO.st of the APB's starling programme. 

5.2 The Grain Industry 

Value of the Grain .Industry - $789 060 000 

$220 000 I $7B9 060 000 x 100 = 0.028\ 

It is c.JUestionablewhether starlings would attack grain 
crops in Western Australia and if they did whether they 

wouldJ;educe yield. If they were to have an effect on yield, 
a reduction (attributable to starlings) of only 0.03% of the 

gross value of grain produced in this state would cover the 

cost of the APB's programme. 



1.3 

5 • .3l,l'h$. PiS I.ru:iustq 

Vall1$o'f ·theP.i'g lnciustq" .... $.Sl 694 (lOO 

$220 000 /$5l 694 000 X 100 :;. 0.446% 

The disea~e .'XGE w~i.ch is of . conce:rn .. in the pig. Indu$t:ry. ha's 
not yet1.7eachedwest~~nA\l$tralia.HoweveI:stQ.rlin9s also 
eat ... and contamLnate.J?ig .fo.bc.t" This .. may .cause pigs .to. grow at 
Q. 17e(,iuoed l:ate.ql.1e toade(;'L'ease in available :food . If this 
w.as .-theca:se,sta:rli'ng6would . have to reduce the 'gross value 
ofthepi.9 industry'.J:>y.O.4% fo.r the cost to equal that of 
the Al?Bl 5 coirt:rolp~ogramIOe,. 

5.41J;he Cattle Industry 

Yalueofthe Cattle I.ndu$try .. $1.7 6 033 00 () 

$2:20000 / $176 033 000 x 100 = 0.125% 

Feed fromfeedlot$ in. Western AUbtralia may be stolen and 
cdnt.a.minated.bystar.lings. Sta.rlin.gs als.o peck insects from 
the backs o;fcatt1.eandcan cause lesions which may beoome 
irtfectedor f.lystruck. Supposing these birds decreased the 
gross value of the cattle jjlcitlStry by around 0, 1%, this cost 
,",auld be equiva.lentto that of the APB t S pro9ramme. 

5.5 The Sheep andWdol Industries 

Value of the Sheep Industry - $159 177 000 

$220 000 / $159 177 000 x lcfo = 0 .138~ 

Value of the Wool Industry - $1 252 674 000 

$220 000 I $1 252 674 000 x 100 = 0.018% 

Starlings maycau.se. flysrike .in sheep by also caus iog 
lesions as well as defeea,tingon sheep·s backs and thus 
a,ttracting flies. The stains from the droppings may also 
degrade. the quality of the woo.1. These birds may eat 
s.upplementarygraingi ven to sheep which cou.ld aff'ect body 
growth.and oonditionand suhsequently wool p~od1.1ction. 
Stcu:lings would have. to cau.se dama.ge to the value of. around 
0.1% of the gross value of the sheep indUstry or 0.02% of 
the value of the wool industry to cover the cost of the 
APB • s progranune .• 
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$JiThe,Environtn.cnr 

$tatUng$,;;:l~e :t¢.p0r1cclt(jalrectmnuy~pc~tsiQeth(!¢nviI'9I1mcnt,~Q.V{,?ver9ata .to 
qu~nti.fythjsyalu~ isscar9~.f:t:gG.1i. DqGrauf and ¥~)'ne,'(1~7S)th~ \(?luc ofnon~gmne 
biJ?s inthcUnUcdStat~$\V~~ lJS~:li700 milli?~.QrialmO$ti$7p?rpctson~CQnvctting tel 
AUs(raHandQllarslthisisilt?Utld$8;90pCPpCJso~tin \VcstCI1liA;ustralia.Tl1crcarc. . 
approximately 1.S,uiUlion, .. pcOplc in thestatC$plbc total valuQ:Qf non"'gtlrm.~,bird$ma.ybc 
:,lfound$lS ,mllUouf 

;$220000 1$13000 O()O ~'100 t; L70% 

If Wes.tern AusttaHans<do valvcnatlvc nOil"gamcbi(ds:inthc'samcwayas Amcricans 
thcn·Slrtrllngswouldonlyhavc.to9ccrcnscth'e nunlbc'r·of birds·inthis.st~ltc.tothcyalue 
of about 2% of tbc'prc$crvatlon value bcrorethc .AP13's .programwouldbeWodh whUc. 

5;7 Thc·Urbno :StivJronnlcflt 

tll utbnn,CCl'Hrcsstatlln,gscfcntepbysicah 'uoiseand t11tpOUuU()P; clc,fa¢canddarnage 
'bulldings.ands.idcwalks.andrnaycau~cfir~ .hazards by building, ~hciJn.estsin strat~gip 
pln9c.c; (~cqcri'l9?9). :r~he ;cQst~ofthJsdamage wo~ld bcextenslY? and ma)t constttl.1te a 
p.roJect 'wlthm Itself. However:, lnannttCnlpt tOestlmatepatt ofthlscost, the cos(:of 
publiccleaningwa.ssoughtwlththe hcldofMt Landhnms COnn the City of Melvme~:By 
cxtrapolatingdara. thepubllcclealllllgcosLfor the lotall>crth MetroPdUtanarc~l could be 
upproximately $4 million peT ycar~ 

:$~OO 000 I $4000000x. '100 ::I 5.5% 

Iftbe metnodof :cleaning was not ahcredand cost tbcsamewith or without starUngs) the 
cost or pubHcelcaning, intbc presenCe of starlings would only have to rise by around 5% 
before tbc·APB's program c()uld be justified. 


