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I 
ON ASSESSING SOiVfE OF 1"1J'E NET 

EFFECTS OF IP.NI 

Paola PHrigi and um 1\'lnlcolm 

School of A.glicnlturc and Resource l\fnnagemcot 

University ofNJelbourne, Gratt:ln Street~ Parkville ~'lC 3052 

TI.1e potential costs nnd benefits. privnte and e.\ternnl. of a shift to Integrated Pest wfanagement (IPM) 
are considered. A metltcd is deveJoJX.>d to estunate the private tlet returns of JPM: in patticular farm: 
shuntmns Tius methcd is then. applied to compare the financial cbatat1¢ristics of 1PM and 
conventional .systems in. appl~, and grain legume production. in Victoria, A key finding is ~t in a. 
'typical year~ of a {typu:nl operation' the annual net n .. >tUms of a shift to IPM, in. both crops, .r;ou.ld be 
positive . .E>.ternalities associated with IPM may be positive or nega.tive depending on the 
circultlSttlnces. 
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lNTR€lDUCTJON 

\Vorld•wide. recent goven1J1\t11t efforts to achieve n1oro $UStaiMblt; pest management h~ve f~~1s¢# .on 
the rcs~eh, development and promorion :oflntegmwd Pe~ N.IQ.lu'lgl.ment(IPtvt):. 

AJthoQgh there is no unru11big,.tous definition of.what U>wr means in theory~ or in practice~ lt>M. st.mtcgie:s 
iii Attstmlin generally prom~1te four key princ;ples to f:1rmcrs; 
• whenc\·er pt>ssible. use non-\!bemie~l control technologies (e;g,. biological! ~:oltutaf and mechani®t 

control measures}; 
•· spray only 'vhcn the h,wel of JleS\: 1t1festauon te:lches a tlm~shold of t,~nomic signjfjcam;e~ or when 

climatic conttitior)S threaten a. di~e outbre$; 
• u votd usit1g sprays in .n way that limits the effectiveness of nat\itiJl ~onttols; and 
• do not sprn:y l\."g1darly with the one dit.muc:u, because tl.is ''ill induce the onS(.-t of; :n:sistance tQ 

chemic:tts (Barr nnd·Cruy l9il2). 

TI1e pr:mc)pfes of JP!\'1 'vcro develop<.'d to mcre.1.Sc the private bet1efits or pt.~t · conttot and· tt>duee the 
environmental cost.s·of·pesucide use. \\Q1ile the general. ~~tomrnon·sense' principles oflPNlappear:to be 
highly -eonsistent "'"~th these goals .• whether or not dle .pri.nciples ofJPM will lead to improvt:!Q ourcon1es 
in nttmiug ptn¢tice depends on t11e pn."eise details of ~ch fanu situatic;rt: the pest, the crqp, the lO<;ation 
and. soon .. 

ln rtJost simarlons, little is known about the costs and bt:nefits of WM. ,J?or e'<alllple~ ID.e ~\~J~bllitY pf 
TPM: strategies for the CQnt;rol of $peCific pestS in apple t\Ild. gt;lln l<!zllme pfQdm,1ioi\ ·in Victoria ·'<lfC·· 
retativeltnew phenomenon. Like many new 'sustainabl~ ·agri~tllfure1 toll~1?ts, .the~ JS ~ome: ®c~nainty 
a,bout what is implied in the pm~ce of JPM. No work bas $e¢ifically adchesse4. U~$ i!?$1JQ. ;md th~ 
amount ofin£onn,adon is e~~ely limited. 

This study is about how ro analyse the co~ ~d benefits ofrPM :in particul~f~l sitna~oil$ \~bep.'ijlf! 
amount of inConnation is e\'tremcly limite& Some pfthe possible COSt$· anclb¢n~ijts, priva~~d: ~~i¢rn~-h 
ofiYM are ass~ssf!d on cl1e basis of exisrins knawleqse iRpati' one. 1'be :prlvare ~n<.>t.: bene.fi~ ·ofa sliitbto 
fPM, in apple and grain legume production in Victoria are .. estimated m part:two. Tb.eJ11¢Wq4s 1l~t!(!In 
this ·S1Jld~r provide insight$ to ijlproa~hcs tJmtd~ision,.makcrs, confronte4: '"'ith· a. p;1U:cit)• :ofinfot111Atio~ 
~take to ~yse similar investment decisions. 



PARt O.NJ.:~ 
POSSfllL'l~ .PRlVA~re AND EXTERNAl~ I'NI'PAiCT'$ O·F A 
SHIFT ·tO IPl\l 

A movement towards IP~l will involv.e privnte and cxteru;ll cost$ and benefits. t'o~edier) ihe$e 
c=ompnse soc1nl or. total costs tmd benefits. Private. c.osts or benefit-~ titC dcUned ~$ UlPS¢ IpJtially 
;:u:cnnng to. or borne by. those furmcrs. and th~ir families+ who adopt JRM. UJUtJ1;Ib!ly thc$e costs or 
benefits or parts of them. n1ay af1bct others through. changes in •natkct pri<:es* Exticrn~l co$ts qJ)Q 

btmefits include collv¢nnolml e:xtemahnes experienced by other f;~nns or lnQl\Jid.dal.S when. a ·f'lmWt 
shifts from couvc.rmon~t to lP~'f fhnning, A summnry ofpos.sJbJ,~ costs an~ bPnef>t$ •. priv~tc 'lmd 
estem;al. of a mo\·enlem towards U>.M. t.s presented in. 'fables l ;ll),d 4. It ls not 'POS$ible .to ,give 
accun:u:e data on these eost~b~nefit relnt1ons One reason for this js,theJocution.spe¢Hit:!hy of,!!a~hlPM 
program. Another reason Js tl1e difflc.ulty of nsscssin& external effects, 'IJ,e tables ~re lnt.~il~~CJ as a 
guide only to some of tbose i';'letors wh1ch might (or nwfob~ no~) require furUn~r consllieration by 
indi!.'idunls and agencies mnkmg mvestmcut decisious ~bout lP:VL The following comments f.lre 
spccd1c to paniculaJ cost and benefit ttems h1 Tnbl~~ 1 and 2. 

POSSJULE COSTS Of"' JPNI 

Hlgher l'rited IJl~f Comp,atjbJe Pestieides 

Some JPM progrums have led t.O higber pesticide costs ,Que to the use of more exp~psiv~ rr~r 
compatible pesucidcs1 {Wetzstein et al. 1985). Higherpri.ced:lPM pesticide$·bavebeenidendfl~d;4$,~.n 
obstacle to tl)e implementation of some I:PM programs (\Vcaring 1988). Th~ situatinn,;~la.y cha,n~~Jf 
the res.ismnce of pestS to broad spectrum insecticides increases of if the pijce os sele~fiye pe~h;ides 
declines. 

E:mergenc~ of' New' J~ests 

Changes can occur in the 5Ultl,!S Qf pests and the impor41Il.~e of l new' pests. ps ~.· Cpllseqycnce. oft,l shift 
to JP~J (O~bncr et at 1984). Forexampl~t a shift ~way from broad spectnun roJP~i r;o01p~tibi~ 
pesticides can rcs1Jlt in the emer~ence of m;:w ·pests. Problems may Q<:C\lt wh~n ;p~$t$,., whiqh,. w~r¢ 
Jnad vertently. controlled by htoad . sp¢cr~m. pesticides, . are leU Ynchcckcd (for: c;<flfn,pJe s¢e :0yt4ah.l 
J9&4, Hussey and Scopes 1985, M9•Tis 1984, \V;,1y 1977), Ad4itional control.meastrrcs·.m(ly:bet;oille 
necessary for 'new' peSts adding ·to the :eost of a,n; IPM. pr:pgram. 

Increased Use ofSorne If) puts, e;g! Labour 

Concern has fz:equently beer1 expressed tbfltlPM 4ocs not "¢ffcr ~ aav~~e in :profir$ ~!'tlp~r~t9 
conventional co.rttrol, particularly bccilu~e pf the co~t of J~bour ·{~oe ·H)8,l, STi~: l·9.8J. Stoek~l~ 
1980~ \ViiJey J&78). The charge .for· ati~'i¢c qn p~$t ~ntrQl .~d: ¢Q~mt.c~ mp~!~9till~' ~4.•···~fi· 
supervision. :tre :factors m?st· commonly ·ideutific~:{n. iji~·'Jitcmwre ~n'reli,id4n.:to:hitfu;·{.:P~~·;(Afit.}~.~~g; 
Park J986rDe Wilde ang .Le<:mMs 198'.11 ·Re~4Snaw 1984). 

f WM'· eompiitibi; ·.p~iti4es ·~·. usuaUy·~¢fmed ·as··$OM~··whi¢1r.·~·~ll~ .•. nc;~t~ .,qu~, ~~··· JJes~'\h~f\ii:.·tp•i~eijci~t~i~ls.t 
$\1~h. •11$ ~i!;let:ih .prcd1,ttocy btl~$~ Iacewitl~$art4,,J,>fit11.~l(oi~idl.lf!f<rt!tl1¢t'tliC,i',.•inqg¢~Cra~(iopTQf:·•t})¢ W.a.t~m'·)~~i~b4h~y'•· .... 
ar¢nS(;d, 



1;-AJ~T,i~:l ·- :l~ossible J>d1~a~e :tnd·a~tenlal Cost~Asso~ia~etl· \Vith ·a Shiff from CotlvenJiquat;Pest M~magcnu~al.(•to.t~at~grilt¢9~E~st:M~•!~~~-·rc~!*~ 

C()STS 
· High(!t pciccd•fP!'vf: cotnp~fiblepesticides 
' ~Jt1~tg~nce of!ne\'!.~: .pest$· 
'lncrcase~.tuse; ()(:some inputs J 
; Eittr.ltet:Uil<:e.rtainty:aboutthc priv~te henctits of pest control .[ 

Ti\llJ..,~ 2·- Possible l'a·iv11te ·fil!d· E.xtc•~m•lll.eatcfits Assoc.i~ted ,yith a Shift front ConvenliQnaLto l••tegtatcd·Pcstl\·fanag~lllCtat 

n&~EFrrs ~lUVArt:E ~txmEttN&L • 
:oecreascd 11se of sqme imntts .E •J 
hrrproved' crop; }1ie1d or q~u~hty ./ 
lmprovedfarm.manng(!mcnt ./ 
llcduccp potential loss froul rejection uf produce, iu domestic and export nmrJ,ets ./ 
JrpptQyt)d .cqqtrol of restSl@l pests. rrnd: extended life of some chernicals J .(: 

~Aggr~ii~~t~l,n~omt1 bt;nefi'ts J J' 
i~~dJrEti~n§kH>!!!til~!!_lle~lU•~~~f~~J ;~.ndtltc etlvi_romneig .r :~[ 



se,~r:at .. swdics indica~ that ·· .. ~.t\ Pl!'lj¢rit}t. of ·prg~r.;tm$ qJ~: noJ ·~v~~. or ·llf:VC ?Ver~¢irte,. 1!1.~~¢ 
diffi~ulti~.W>e Wilde.ami Lcem;ms t98J.. Norton:na MP'Il~n:19W+.·weariQg:l98S)~Jt,i~;J!ll~¢tr4Pt 
t0 note .. thut labour <;osts as.soci:1ted w'idt IP~·1 v~ill· vary. fro1~ ... crop. ·to •cro,p. :For ~;<amp,Je:. Jn 
Goulburn \1n1Jey or~hards, where: prop¢rty ·sizes ·~ge from 8 tO:, ~!J~ .h~c:mrc~~ smaU~r 2;r0~'l!rs 
often ¢xperience difiiculues implementing new pest m;mt\~t!m~nt t¢cnnolo~y due •to moriitoriP}l. 
costs tJ3~t~s H.l93. SG~11lll 1993). \Vith the u.se ortec;:hmq\leS SMCh~~s. rnatim_lCQflfVsion Wh¢r¢Jflrg¢ 
tr®ted 11rens are ne~essary. orc:hn,rdists.ard rcqmrcd to work tOg!,!ther wHltth¢itn~fgilb9!lts in· ordqr 
to succeedfl3ntes 1993;. Sexlon 1993) 

ft ls w•¢tl doeumt!nted th11t a ttMSH1Q11 to lPM ¢+lll i,nvotv~ Sf~~f¢t fhrme~ Untcrt;J.Joty :1-bOut- .. the 
pri\!'{lt(! benefits' or .p.est control (for Ci<WTIPl!l see \V¢:ltlng 1938)., Th~te $~Ill$ ·to b~ .ui ,~',l9~$_prc!ld 
\~.ew that gr~·~ncr \UJccrtttut:· ;thout ph~'~(~ b~neJitS from ~cs~ ~ontrol.t¢sult$ in lncr~.~eq .. P~$tfP1ci~ 
usc Pnd p~stic~dc costs .<:Feder and Rc~ev J979 .• Lcm!!tWOrth: Md &~dd l9lS1t ~isdeU 1?86). Sonte 
w.nrers suggest that a.n a.tfect oftblS t11Je ans~s bec~use ofn$k. nv~rsion .on the part of laiJCihPl~.~r,s 
(:F¢der nnd Rc1?e!V 1~79~ .Kn1ght nnd Norton 1989 .. .Langworth and Rudq. 197$). Ror: ·PX!lmpl~~ 
Lcmg:wQrth and ·Jkudd 091:$) hkcn the usc ofpcsttcrd¢s t.o informal tnSl1.nWe~ .~ov<!r, a.ra-.lm$: .t;hat~ 
as. \YUJ.l m~ny foPllS of mf~an.al insumncc prnct.tc¢0 b}' · &tmers, p~sticid~s appUe4. unn~ce$$ati.Jy 
are an .. eKpenshte foml of eo,:er 

i\ltl1ough ·m.s.nrancu spmytng' JS u.sunlly discussed1n ~h~ ~o.nte.~~ of ccmventiooal G()ntrol in .tht} 
econom1c hternture (for QXatnple se¢ Rnlg!1~: Md Nom:m: 1989" LoogwortlJ·r~rul Rw;~iJ l97$):~ff~~t$· 
of.th1s sort may also· arise under JPM .. r"ot example. appJ~ growers may b¢; partfcMlarly;ui).¢ef@tt 
when .trinUng new JPM tl!<:bn.ologi~. spch as ph~romone tr.aps. I'~ is r~oo:1bl~. tP '(!X~!;9t; ·~t 
growers t~4optirtg this new t~chnolpgy mjghr also f<!~l an.~ious about ·tolemripg ¢99,1.4'1~ J'Tl9Y~ 
popylat1ons which ar~ below threshold. Conscq~•end~t the>~ miSb~.prac;:tiee both 'JP~t' (f'ot~~pJ~, 
f~)dl)g traps an~ monitonng insect pest$) ~cJ som!! .fom1 of lnsuqmce ~pra)'iJJ~ (tor ;~~p,l~, 
blp.nket spm)1ng from ~im~ to dm~ ~a ~bac~-up' me;LSurt!), The costs :~~o~ia.~;·.~~j~·~!lf()~.t 
~nst:trat}c~ spr~yjog b:we not been e~plore4 in litemt\lre on the ·~Pllomig~: g.fJRN.t :f{9w~ver, 
Panrtell. et at (199$). noted roat ··TJ>M .. may in~rease .. Qr (iecreaseris.k ·~~pemiip~,. on. $~Prmi 
.comHtions ·~nd. f\10$ .Qf sea,.sons, anu 'Prl<:e.s ;mdp.ripe Sf!q~f!pce.s. P~t;:lt~w;tL Gl~9?) :~SQ· c:it¢:)'l JJS 
sru4y ofJPM ·which :found no decreMe in insurance costs :with 1ncr~iog leve)s of:Tl?M* 



P¢¢re;t$ed 'lJS~ nf::Sg,r.~. Jnp,ats, Jtg, 'J~csdtidcs 

Cost SllVlJlgS brlh~ short ~ffil· COUlO rtom :U$illl$ l¢s$ blp~)t;S in cSomc lHNt Pll~gmlllS ($!!¢. 'r;i<>rt<?H:Jlil~/ 
MQUcn JP94). JO Vi¢fOf'l!4 Jl;urass ill1d Orown ( l99l} tbund a ·4.ePr¢:tSe ~h1 oi~rall ~h¢rt#~i\l;~QM$ ¢t 
48% in pnc .Q.oulbum Valley p~·1r orchard ov~r au~ seASon. 'Hf:mr~vcti J.VM will \l)pt; '.nc~~$$AdJ~· 
redtJ~;cy~sticide eost~ in ttvcry se~soo. l~e$ticide ctlstS \-.ill ~vqcy ftom $~(lsonto $4'Mon·~g1>¢1ltJ!mron, 
,1.'! . Il\lntber of' fflPtOrs including pest: populatJons. th~ price of ,p~Stic.iqes~ · ill~ $~U¢i)tJ;Jf .f5{fcci$ ~of 
vrc,~cu.$ pest conttcJ ijations 

Sev~rnl studh~s h+~ve JJ(>tttd. o poss.ibillpamdox of lP.~t technology l~dhl~ 1Q eiu~tc~c:cJ use ~d 
peshcide costs per h~ct~u~ eKing .and O'Rourke 1971 .. NnpJt .ct al. l98Sif Nortob ~,nd. M~Uctt l99.4~t 
taylor ·J980, \Vctzst~m 198$ ). Por· cxnmt~lc,. Napu et at . (1~83) ·tbl!nd Jn :tlt¢ Onh~ :S~t4$ :dtift. i~Ji 
stntcs with fan~~ ou ~hr~~ of pests, W!H users. by . monh~nn~ th~lr fi~lds . Md u~t~ctfn~ pot¢nt1~1 
p.est d;utlPS~ sooner than UQn .. uscr.sf mi.Wtt npJ)l)' nmt¢ pasucitiQU1PJl q:$rowcr WhQ tl(.)rU)~lJy:~l':mys 
n,ccordimt to t:n,l~ndar ®tes,. Jn certam ¢®C$ •. Yarin.n~ or pcstleSd~ ~PSl p¢rhcc!ilr~ :11.$¢ 4ncrt:!l~f:~l 
S'igm.fi~.tJy '~1th incrensttlg levels .of JPtd us~t 11t~ mere~¢d YP-Pi~tlc~ Jn>p~stiq~d~ us¢ S4/!!;N$t$ P1A.t~ 
~.ppficzmon .<fec;jstons were being made ~fat1vt;t to spt!¢i.ne p~st J>toblems on tndlvi<l~,tal fatms. 
Ccntr;tl}' to what is otteu b;poU1esi$ed~ Naptt ~·~. al {t9.8~) · ;fo~n4 ·thaJ .pesti9ide ¢os~~ J}~t a~r~ 
u1crcased· with increa.C)ing fcNcl$ of lPJ\'1 m $C\1crol smt~s. King .f!nq·.()'J~Pl!rkr: (1917} ttlso toumi 
gre\lter pe$ticlde u.se with pear scoutJng progrnm.s ilt ~VMhiHg~.oJts~tc. 

$imil;~.r otttc~)mcs w¢re r¢~endy observed in Victorian :processinz tomato p:ro~!1¢1iPlh th~ ·199419:$ 
$c~ott wn$ clwracteds.e4 by Jligh . pest popuhmo11s. .Prolimina,ty r~~Qlt$ indi~;?t~ ~~l :'J.~~1. •.•$cr:s 
~ppli¢4 . more pc.stici<ft} :md cxperi.<m~~q . higher p(!.s,tiaid,~ .. ~ost$ 'P~f. :bt;~r~' ,yt~: ~Qrt:-~syt~. Jt; iS' 
sp¢.qu.htt~ that ·this outcome o(;c.urred bl;!cause lP~l ~rowers 'w.er~ d¢t~¢tin~: ~ti ·r~~9Pn4fn~ t9 
pot~mial pest damage more frcq~cntly tlt:m non.,ysers {Srnith.,Nt. J 995} ;p~r,~. c?moo~).1., ;f.ni ~?"trnsf; 
the 1993194 ~cason wa:s cha.ractcrised by low pest pr!}ssures; :a,np' JD:M ~ro\Ver$ ·~pplicg::J~$$:'f?~$ti¢id: 
~d exp~dcnccd lower pes~icide ¢0St$ per hcq~1rc thM .noJmtset$~ ·TJx~ ·y~rifn~e.ftr cfJ¢UMCAii"IJ~e.from 
sc~on to s~;tson is consi,~wnt with . N·a.oitfs prt!mJs¢ Umt ~RnH<;:,ltlQO d¢¢i~iP~ l:.tr~' 'Pclog~ ·tmlq¢ 
tehnive to sp~.cU1c PA$tpmblems.l~ .is also eonsi$li.!Pt: whb the ovci11H\pb1JosQPU}~ orlP~t ·· 

Th~e fincti.ngs htdicqt¢ .. t11at:th~r¢ (lte oo ~imp.le ~#oJqtions 1 :to··ptob.lcms '~n~.~~O.cqJtvr~•·,Md.,affitrttlb~ 
n~c«:ftor .p~re(1JJ. ¢aseA:>y~e Iop:tJ a,n~ly$~S ¢~rric4 ou~ QVet ;~.~.uomb~r:·pfs~ogs; 

Imprf)Y¢fl~Crqp· Y.ieJd or·Qu~lity 

.swc.Hes c9mp~rin~ .tl1¢ e~onomJ~; :pc~otmqnGq;, of JP~f. ~1~ cQnV~nti9'1~t~r$Wn$ ;itt ·~~~~~h9~'~,f¢H1t 
»S.~.;tli y Jnmcat~ th11t Jl> M: Mil. :J1);1lntAi~ odncrea$e ·}~if;Jd. p~r l1cq~~~. ;ltin~~i~~ a.4Y~!:).f4~~!~t~:·~¢!!n: 
link~ to lmprovcd ~~tPp ~1.~14 qr H~aJ1~itY h1 .$om~ J:pi&f:.nrog~m$,:(~~r:n~Jt.;~t,.~~ :tR1~:f'~~i;t9a~;~~: 
~t~Uc1r .. t994):. JJ?ty.; c~ J~~q tQ im~rov~~ ,¢rop ·f.i¢1~~ .q~;qp~lityf9r '~~r~nH .,r:~9~~· ~fJ~ij>'r '$,9p~ 
Wlvf,~t~lQl?~i~s.t ,$U~h·MlgMl ·(!~mpatipJ~ p~$ti~!ge~~ ~~1l.k:~¢~l~~Y~:~U~tt~~;;~PtF?:l;~if"if~S.i~~:Elp~~t§~, 
a.t ;le;g;t •hl :the $hO~ ·term. S~~on~l¥1 frCRPen~ :~(l Jnfonneg, ~rqp iJ1,Q.Oit?ri!~9· '~~ :J~~!J?~ :fa.r;m~f:$ 
di~&QP$~0.P.~$.~.·p~qbl,~tl}$·¢~tl}'··Jl1lU•.·m;t,b~fote· •. crQJ":dam;t~~·~®~Yr?i•:{t·¢!!n~.~l,$g:·Je~~.;~gl(Jltlr9¥~f!J~pf$;~ 
P~h~t ~pc;Gt.s ge. faml . m~n~¢ll1~n~ ~by Jd~IMl .. th!!· . ·e~t~y jtf¢ntifi~ti.~P · 9~ .:prqqJ~m~ :~l&!Iin~:. ·w 
fni~~ti9n.~ .. ,.,,~(:{.~tf'"JJIJUicnrm~~~emcnt. 



ln so1ne ,eqses~ Jjpw:v~r, ~new' pC$tS hpve em#r~ed ~$ ~. ¢oo$cqu~ocl! pr,q; $bl~ :~:W~Y fr9m"b:t?~4 
spectrum pe$ticid?$ to :lJ?~t; techn<llq~ies ($~~· S·ccdon ·l,Z,2)~ :Jn cMeS' ·wh~r\!1 U1c . ~:g¢W' p~~~\h~Y~ 
direedy ~tttflt:kcq fro.ft,. large; nnnncirtl lo .. sse.s b~ve u~curr¢(f ln.~ short 'tim~ (Jl;ftt>.a.J]~ :Cary t99Z, 
Hu.ssey ntld S~ope$ 198"5). · 

A major o.~j~ctive of Jllany t?t~bHcly funded Jf>.Nr pro~Pmlls is to re4!Jce. ~onstnJl¢r conc¢rn' ~bout 
¢h~mrcrtl residues in produen. SimilMly. a major moti\~;ltiO.rl tor nd~!ltlng lPNf· qy;::th~ :fiitm ·lev~L J$· to 
mee~ eonsum~r den~APd for less n:sidJJ~s on Jlrodqee m c~pOJt ru1d #ome~tic m;trk~l$ (Al.:lstttU\li.l 
Parl.iam.eut l990t Jla~h l992l Rosear.ch which spectfic~Hy e~~tmln~s ·Wht!Jher J.PM' hns tl!dH¢® 
economic dr.unng~ associated \\'ith chentienl r~sidu~s is mre. 

The res~:stance of pests to pestletd(ls 1s a major rmpetus to th~ NSr:Areh and d¢V¢lopm~nt .of pJibHcty 
funded. lPM' programs and an mlp(>muu $tutudtlS to the 11se of li~Nf at Uv;· f-qnltleY~I· (Austr.aJfgn 
P.arUrunent 1.990~ Ct1ibet nnd Smnh 1976, Moms 1984. Smith An<l Huffilk~r 1973" \VCf1Jin~ .• ~t al. 
1982) 11lc resistance of p~s:t.s to pesuctdes can i.ntiuf!nce pesti~idc eosw ::Ind ¢rOp ~(ieJd$~ .. ?B:¢,cttin~ 
both t.h~ level nud stnbWt~· of fnml mcome. Primanl; bccm1se pe.sts are mobUe, 'th~ p~st ¢9tlli'(,H 
aeuons of one innller can affect other f'~nuers. ~nd pest control ~ctivm~s ,~!ln,Juw~ 'SJ~nlnc@t 
cnvrronmenml (l.nd distrlhunonnl.implic~tions for soch~ty ns a \Vhole (.Knrg,lu, ~no No:rtotr'1989); 

Uo.fontJ.nat.el)\ O\Vitlg to the dyuamiq and compl~x naNn~ of teSi$UUlC¢, no wor~ ... has :~p~~ific~lly 
examinea the ~conorttie. impli~ttttons of different pest marulg¢ntGl1~ pm¢ti(;¢S ·on r(!Sis~~¢e'. Hhw~w~r~ 
introdpciog JPM. compatible pesticides can improve the control of p£;ST$ which, b~Y~ lP.s~. tJiPt~ 
sus.ceptibihty to convcotionnt pesticides, lrt;lding lO inPrPttsf!d yields or low4r p¢~t,icl(l~ ~o~, .at~ l~St: 
in the S"hon: temJ'l, 

The p(}tcnti+d for reversion of p~!iticld¢ rc$i~t;mce in tb~ fi¢lcl to prolong U1~ llf'f ~f a 'cQ,nponnci' i~ 
~enemlly eon.sidercd Jow ttndf!r ~ontinued pesticid~ .u:mge;, However~ s.om.!; lPM ~tr514!~j~s ·mf'~il 
exrc;nd the· usefi.-lness of specific pcsti~klcs by encout'qghl~ Ul~ use .oftmq;Jat¢~l:n:~s,tl~i,g~~·®d ·:lli¢· 
cm:eful4'lrgedng .oftbe t~>ensitivc lif~, swgc' .ofpost.s (Ordy etg,J, 1988* Knigllt;.md Nort:oo,:t98.9)'~ 

A~~r.c~at~ IFM ~:llyscs MS<!SS d1e impacts of IJ>~J pro~@lll$ upon tho!l¢ not ·dir~ctly Jnvelv~~ ·i,n 
UH!ir use .as wen n.s upon the aaricultural community. To the ~~~nt m~~ tFM/~· b~M· ~Q~~~ Q}' ~ 
l~q~e number of. ~~rieultllrill produ~rst resqJtipg co~~ :red~•et!on$ . ~~ :chi!n~~s ·ln :~l!,R.~ly ····~~· 
influencl.! eommod.Jty pri<=es. 11ms~ in (l~gregnre ther~ 'lore · ·potl.!ndt,l}. qistriPllti9rml .~ff~cl$ PO 
prodl,iccrs and collsumers. 

~· Til~ prod.u¢ti.viW of a m()sf: .n~w Pi!&H~iuest imm~ditit~ly ·fPUPvdng th~itJPttg9w.;tJP~lr\if1 '.hi.!Ult<~~f; ~~.~pe~tJg~¢,·m~~ 
m)~~piihiUW.to·p~!rtl~id~~,·.·tll!!prad~~Hvityg~·~stief4¢;lt ·Y~~U:r··~t;PilQlr~-qy~x:·~I!p~;,U~rgww.~:~it~tt"f'~~~~~f~~t~~~r 
hi~~ ~U~i~~ Y~llg7 ~9$~ .. ~r.!Jt~ AA~e yi~ld$.(Kn,i~hJ: ~4 N~rlO~.'l~~?¥'I~wa¥?~!~?;~~~l~~4~~t:{~~i~l#~~:~p 
~.~1$ .~o lPM t.PID.P~t!bl~ ~~th~JQ.;s. WJll Ml Q<:~;~tJ>YI!r .Ql~ .. m~(\lffi:~~~f:W· }l'm: ,~X~P,J~l ::J?:Q!?~l!!~J.p!J:~,,~~~Jp~!J~9m~I 
mo.th· ~d #iQmon~f?~&~ ro~Qt fll th~ .ficJ~. ha,v~ )tJ~~4Y ,4t:\~~h>p,~ ·r~~f~tl!jl~~'\t9 ~~~·· ·t~~.·,l!l,9~t.f~XeJMl~·:~.R;~f~\:;~.' 
.rqlilihff;1yn~w:mlc.robi4L1.m~~*lf!ewHti J~ «;~p¢ci~I~Y4op!>®nt .t9iJ!l4ntmM.·~14·'Pt ... · . . . {fann~r,~·:({J~.f~9¥:•l;~,~9~: Hi»4mar.$h 1.994). · · · · · · · ·· · ·· · · · ·. ·· ·. ·· ·.· · · · · ·· ·.·· > · · . .· · 



Stndi.~s n4Uressh1~: Ui~'· ~Jmr¢g~~o in~f.ltm~cf'rce~~ otJlllil U$lt~IJ~ ·t~pot~ ~'{tm<1tdinadJ~<hl~1!J:~tilnl~~ 
For. ej~nmpl~,. t! sn~dy by . N~()lt (Jf At (J98.8l .. fQUttd. ~J·Ja~. Jh~ ;tnt)U~l il]t¢rJ14l t;tt¢s · .qf: ·re~.~~ Jn. 
h1vesmwnt tn lJ'M' w~r:u4$Z% jn, 1:¢~u:l :4nd somv<~ hJ·~H$sl~slpf)j. A:nofh~r swdy~·b)' ·~~~~r~G1.9~8,~}: 
foltnd.· th+ll n~gr~!nHl t~tutrt$ to. U?Nl. ht eou~n, tu 11. Atn¢d¢ntl $mr:$~ um<.mrtt~'-t tQ $J~3~·;$98J<YOO 
ammnlly (sc~ nls<) RnJot~ ¢,tpl J987t 'rtlytor anp l~an¢f!)vcU. J(n7). · How~v~r, .mas~ ~·g·tlJ.~$~ ·s~p~i~t~ 
suff¢r from n ltJ¢k tlP 4nrn rutdlor mecJmdo1n~:' r.: ~ J. 11rohlems · tonh~ Qm: .ofwhrt;b •i$ th~ ·t~s.e.orth~ JHJ~. ,. 
n J1~wt:d m~'lsnrc lU such ~~e:J). 

f'ew Sttuh~ · bt\:\'~ ~\~~1hmrea tht~ r~ln.uv~ in~ome beneJl.~$ of IJJM to Jn~OdU(,+CtS u.n.Q.. _(;OI)~pmef,$, '~fl)~ 
~mpin~,l6tudt¢S,'tlmtdo.¢t<,*St r~ltlte to.;\trscn~n C()tnJll~dW~s.··N~pit ~t; nt. (HiS;Sj Mtd'}'171t~'IOr:~W~i 
li.~I}!.t~~~·~n (1q77) ft1und .tblJt:. (!()l}},)JlJll~t$ t~~~i\te most of!tbe .~l~resxm~ ;b~;,n~fi~ or .c~m;m·'li~Is·f 
pro~J1l!lts dn:m1~h m4m~s~. qunm1oes of c.uu.on ·hnt ·qt .. low~r t1t1C<!S· f:~Mt<tew~ll' tl~77) poto($:1:)nt 
tbnt: .l.'"<nlc\d~uons of ®niu.m.er tmd. produ~r SUJ.Jlhls q,fltm llnd ·~ Jo.ss 1!~ pxod~r~~tJ .n$ .. ~~ .. r~$1tlt.pf 
Adoptnt.! m~w rethti()lostcs onc.h.tdin;lPM tu1teh¢~S) the n~tJ$on off~rf#dto~tJt~ IQS$.Js:pd¢(~JJ~~Hn~ 
due Ul ~ddH:totml supply Alst0u et nl ( J 904)t how~ver., dss;tgrl!c Wllh thi$ •gco¢rnHs;,tion' dJJ@J:!r~¢l)r 
fbr tts fmhmt t.o t~ke mto ~c~ount tlJ~ m.tluence of uuen•~tiomll· trndc;. 11lc . .prtees. stmost .. 1J.gri~uHumJ 
commodn•e~ nrc lnf:lJ.I.(:l~~ill!d by wm·Jd tn!\rkel: pn¢~$. Trnd0: t.t:mds to modemtu pd~ ~rtb~m ~lhrttt~stH~ 
from .ebn:ugcB in dome.sllC: p,roduenon~ c.ons~qncttlly met:~1$.(#J ju supply de> not ((!$tilt• in 4$ $h;trp ,it 
pn(t~ d~;:lmc ns Hi ffl!(luendy onumcd., lienee: M~pH: ct al .. ( 1988~ ~tml1~nylot And ~~m~.cwc'JJ ( !'017} 
ptobu,bly .,·weresum~ted tbc heneflts to consumers reht.Uve to prodtJ~rs CNm'ton .~ud NftdJ¢n J.994'), 

A ntnJor go~d of most rmbhc.fy ftmd~:d fP~·f pro.grnnt$ i.s to reduce dl¢ e.:dctmd c.m\1ronm~nt!ilJ ~$tS 
ofpcsttcide us.e (l3~rror ct al l98l. CJ:)tke J.99S). l!undn.mcntJJ! tc> t.1le U~·Nt conc:::cpt t$:-tlJt> b¢1J~f·1Jmt 
U'M wdl rcplnee or r~doc~ the use of convmmon;tl mputs {such .. ;iS broAd SJ1C¢U1Jm p¢sti¢fci~~~ 'With 
jf!f).4ts whseh rm~ lass d;unt.twng to th~ mwrr.oomcnt (su~h ~.s btoJogir;:~J ¢omrol:;" p~$~t~$i.$t;}1lPphmt 
V(Jfl¢ties ~md S¢leen v~ pcstJcld~s). 

However, W> suggestud <:n:rher. n)M will not JlCC¢SS;ttily re.rh~cu or rrcdo¢Q th~ .n$C: oF.gotW<mti9n~f 
p~sriPides u1. pr.~'ctjc~. ln .e~ct. ~l rc~eni survey i>t o llVNi proamm$ :foun9 thAt l.J l¢~1, t!>:';t!l4n¢r~~~e 
m the us(! tlf p~trc!dcs (Norton •m4 M.uUcn J99~). f~v~m.wncn ~t rcdu~don. Jo,pcstfPid~ .u~~ o¢:¢Pt~, it 
t:nnnoti be ilS.SUnJ~d th~t non~1wentjmml. inputs nro cnvJronmem~Uy benign w1tJ thnt: bm&l spt;!ctnun 
p~stJelcfe$ 'trc environmf!nudly ttn.d~sitn:hfe. l!or ~X:.'lltlpl9: 

• SPme TP.M <:omptt~ibl~ pesticides h!lv~.bJah¢r tox:l~iW r~Ung$ th~l-Ylt}it C9!)YMtfPnAt.:~\J(crp~dY¢~. 
• ·Mnny biolo~i<;!AI c;omrols ;tre ~Katie ore;;~llisms ttnd ¢~~tiP Qf$;tllisms ~~ :r~d.v~ ·hlodiv~~~hy 

(t;,g, ilirotJ,Sh ¢onlp~tttion, prcd~ti.ou· Qr h~bit~)t. dc~r;rdnJl~rr (~olil~nt~ l9-90, 1R<m~r 199.~)). 
Queemrhtnd's JnfZI,lnous CM.~ Ton41sml.extrem~:bo~-G:orrtp~UJo~4x:tmp,Jc;~ .. 

• ~N!lttrrally o.~c;:urJiJ)g orgMjsms* m~y b~tv¢: .. ]Jidd,~n~ ¢nvltPu~~Qt4l ,¢p$t$. :f~r. ~~~~l~r .· Jl)~ 
exumsiv~ ose of /J(Ir;f/!us llmrtngi(!n#t or n~~~ .~ppJd Pi$n1pt 91~ roJ~ ~~~ ,Jo~~~~(!#~A!:,~prg~~itt 
pl~y$l»•· the. nt~mml c~osy$tcm ·'New ·Zeal~m~ iP~p;l,rtmcn~ Q~'~Pi~nli.fitJ~~l~ :!nct\J$.t?AI,,J}~,S.¢~r?b: 
1990) .. ·.ft. ~oufd.ttlso.·q+ntS¢ a#tmnatic·~h~n~(} in:pr;~t'PPnMJMJgv,q,5f!lf!mh~s,~vhi~b>W94Ick41~rpp~ 
pollin~tor f).nd ·n:Jt~r~l plaQt :~ommuniHf!$~··b9th .. :JoP4lJy . .~~d r~aio~:.\HY .-($~~ n!lt~h·••~ .. ~~~h .. J.999)~ 
Alr~A9y, some .strains of Ut ·tm:v~ bf!ep.. foqng, tP .b¢ g<!trlm!,!o'r~t. ;to• 'p¢J"H~fic;i4J r~rl.hW90ll$ 
(Hindmnrsh 1992), 

... ~ 

.,. 1111: wor4 tl;!nvitl:.mmt!nl1 1s :U:$¢~· fl.~n~ J.Qt¢f~rto1,f}.:~ MfJitlif.~nvtrf?.ntn~nt.n~?W~lJr~·h~,PilTt>liW!IJh:~rtd:fi!p:.oJW9ikct 
~mr.i;;~y. . . . .· . . . . . .. ·. ··. . ... . .. . . . · .. · ........ · .. ·.. .·. · ...... · •.. · .......... ·.. . .·· .. · ...• ·.· ... · ... ·• .. ···· .• ·.. • . . .• • .· .. ·· ·.. < 

~.· Ut ~~. ·~· .. Ufsl.uttdJt !)~ll.rQng '!?i~n>bi~Jl·. in.$li~llci4~ •whith. lfli#SJ?~~,IPUY ~9;ll?PtilJ.J)I,•'l9' 'ffi#PtJ:RM:·4»i~·~~;q~~Ml.~~!ltm*r1t' 
(Oi!or,PU9U J .. Q89, f.1J;ndmnr;n 19!1~.), · 



• Not1tmUy ()~C\Jtting to~h1s ·~tUl b~ .ex1r¢m~ty 4Mg~rous JlUd Jh~ :¢.J1.\th>~~rin~· ·o~ pl~ts +\tr 
tcsrstmme ro pests m~y prpduct> Jn~t~boJitcs, Ju fot>ct tJm.t: .'lr~ rnorc JmrmfitJ 'tP ~Jmmnil$ Unm 
~.xlsti!ll~ pest!c.ide$ (Doyle HlSS. Pbnintetc~ at. tQ84), 

11u:~se e:-;amples shotdd not b¢ · vj~wtld t~$. groun4s ibr r¢juehng d19 .no dOll Qj~ JPM.' from tt :pltbJJP: 
puU~y p~r~peotivc. 111ey merely d~monstmte thnt ext«lnaUucs nssoc.ime.d wJth.ll~Mrrmy~b~ f)~~iti'l~ 
or U¢intrv~~ dep~tldiJlb on tho qln~tUllSfiH)¢9.~. 11l!!Y al$(~ hl¥hliSht diP Jl~lld Jbt ¢.f{$e•by~~t,!ie ao4})'$¢$ 
of' f:P~J t~¥huotogt~ qt the lnndsQAP~ l~veL Mngh Qf tllis re:se~m;h Js of: tt, pub.liP :S<>od n;:tmt~ 'i!J'Hi 
tlu.~rcftlre r~(}Uires $Ome tbm1 of eenttnUscd !>rg;}ni~ntior1 by aove1:nrn.l.!nt. 

On~ cnttl!ol pamt b) ~nulrr}!e t'rom 1t~tbf~~ J ond 2;> and th~ for~~l)m.Q tuiS(;;USslon i·~t Umt Jl )a.q~~ 
nrunber of ncms need t.o b!l contudered in n eotnpl~::t:e (:.1Q:it"'bcn(}fit nnntyslS Qt~ Jl- $hUl. to mM,. 11tG$¢ 
lliouns relnr~ n'lt only to chnn~cs m umuts und out:pms, tnm1. mnlln;gcmcnt~c t1nd tJsk~ but: A)$~' to 
ehan,s.es ove;r tilllt! nud within "-nd b~twc~n loc;tUons 'l1H~ t>omt h!ghbih.k~ l!u~ il~ed for ~M~lu1t ·P~.J){$~ 
by~ns:e nn;tiyses '•}nthn~ted twer ~\number or scnsons 

~ntu diffi~tdty 1"' tba~ owtng to the eompl~~ {md dymu.nic nntnr~ cFJ>~st tnnn:)ggm.cnt syst(!tns~ .an9 Jbe 
lack of StguHlcn.nt dma tit1W, lt tS O!Jt pos5tble 1.0 HlCOfllOrnt:e and lll®S\W~ nJl Of.thll· i!~mS reqnirjng 
cons~d~rntton ut n: compl~tt;t ecoru:nmc C(lSt,beneJjt: nnnlysis ofll>M. lnsre.nd, th~ tbllO\VlJJS";$cctiOtl$ o~ 
this smdy Jhcu.s on th!l· e~t~ot to which tt. shift f()·lPM UlCt~~ses th~. priYn.tll:, J)~t t:ehnn$ or p~st 
control. J3cot~nsc tins JS o. llltl.JPt" g:o;JJ of JPl\'f {sec am.:ror ct aJ. 198; l Ros.s 196$). :th~ .r~m~Jnd¢r of 
this stod)1 CPU ld be YICWt.!d as focnsil}ll ou t.be tc.Obc.Uv~n¢S.it or JP M (S~C Owen ·l993); ·thM· Is, O!l th~ 
e~ten(.to whith WM is consistm.tt w!Jh th1s sonJ 



'~A:I~T T\VQ: 
~:t:r~AS Ji.fl'lNC} THE 'f?.RlVAtJt NET 'RI~TURNS o:.F t\ S'JJ'l'Ji"T T·Q 
TV'M 

liT this section the privnte eqonomic . in1J1nct~ of n shift to lPM. are c~plPfl;.-4. 1111: rc~l!J!~~ ~f p~~9U~ 
cmpuiGQJ evaluanons. nr¢ st~mmarised first A fmmcwt)rk whlqh <.!;111 be·tnied t'o ~mparc th~ flnt!PQial 
Ch!lmt;tedstics of JP~l and conventional control i.~ then outlined nnd oppU«i to ¢).j)f?l~ ;&ld gmin :J~~mle 
production in Vi\.<1oria. 

l!conomie evoluaocns •ltlPM programs h~ve becu under1Pkcnall l)VCr the world for rc:m,gWY 20y¢,~r$, 
pa.rtt.cnf~ly in the Umttlti States of Amcnon. Ftndings from $pecificcw;durnio~'lin,Am~ri~~1ZQt'tOn~· .. thtJt 
;mq. nut. vegetable. soybe4lth tobacco •. p~murs~ .com Md nlfuJfn pro~J1Ul1S. hrw¢ .beett Sl~mm~'Ui~cq by 
Norton· tmd Mullen { 19~}4 '). In most cnses 1t 1s found thnt when M lPM .symcm is qsf¢.9.~ .CQ$!$ for' 
~ntroHing pests nre either lower tlJQU or the snme ns cottvention,tl (;()lltroJ rrteU1ot!S, n~t .returns · ·ar~ 
cnh:mced., nnd risk (usual!~· mt41St~red by vnrinbiiity. hl .qut~lity or nvernge levJ:lJ of net return) is d1~ ~fiD1~ .RS 
or lo'rver dum ti1nt foutld \\'~th cotwenrionaf control m~Jthods, Rt;!lativcly tittle ~mpiricnl work has·b¢en 
completed to Austro.li:.t A review of the litemnm~ rcw~'l.Jed only five stmiies io two ~nitn(#ities. r:l~e 
finclir1gs of tbt::se studies \vere summndsed by PMgt 0995o). Tt wns not posr.ib.le to ci~ WI Aw:rtl1lliwl 
!!1tl<ly jn; ~ither grain legume ''r p.ppJe production. 

t~ C0~fPAHlSON OF CONVENTIONAL AND lP.r,l SYSTBMS TN GIMJN 'I~ll;@UMJ~ 1\NP 
APPLE PHOPOCTlON 

fn ord§r .to dttt.ennln~ th~! econom•.c imp;tct of !PM In Viowrl® ilpple Md grain lr:::J;Wme ·pr®!:l~iQ.ft ~ 
n1ethod~ based em tbe pmtirtl budge,ting oppr~wh, \WI$ d~velopoo. 1be {tppro~Ph lnvol.v.¢s the follO\Ving 
sreps. 

iii) 

iv) 

Definina; kc~· pests (Le. pC~1S which (;l~1se the most ce00nomie Uamag~) @d Jq~nJ:IfYiug lJ1g 
fi:~qwmrzy nnd eZ\>tent of darmtge ~md how it. rrll¢ct$llie 9rop. 
Pefining JP.M control m~;dmds, how often they nee4 to be carried out nnd th.~ pm(} tak~nforth~ 
system to reach i.\ ~1¢Aqy sr.1~. 
Penning oonventmr1~l control mcUJ® and how otwn they n~ t~-1 be ~rrled oqt, Traditionpl·pest 
oontrol progrpms usually involvu the applicntion of pemcide$ ~t given inte.rv~Js · or ~.· .~9m~ 
~~ifle grov,ih stilge ofthe mop. . . · 
J:.j~n~~ m®1lripg an!J ~omplllin~ the e~-pectc4 input$, oqtput$, ¢0Sfs anci.tev(!ott¢$ ofll?·M Md 
~n.vent:ion~l p~1 ®ntrol n1etl1Qd$, 

!Methodol.ogy nndl)~t4S9Itr~es 

Pue to the immense vAriatiollirr pest M(i;pr!~ dam!l~f.! lgvel~ .J>~tw~n~ !IDA s~Pt15 it WM ~n~~~· 
to oondu~*.a ~snapshot$. ~onomJP t:vmua~ioo. That is, to mm<~ ~ ... s~ri~ of·M~in~~P{\S n.J~gnt~~~ U~~li~~ 
l>f occp~oGC .ofp~t infesmtions ;md t11~ succ~s of t!omrol \0lh ·:mfJ, wi~o~t:,pe$·m~~~JJ1gn~pl~~ti~~ 
.tn. *! ttypi~Al y~-g' of q 'typicalop~~Uonr~ 'lnn4in~ !Wd (!QncJHSJ9p$''PM~ ~n: !!- Jl11?i~~ ~iffiii~Q~! '~!:~~ 
some fixed point.1 of (:Omprui~on 'for' .Q~i$iOA m!!R¢.rs .tQ ~~.~ in ~19h~g w!mM9do :jo.m~ ¢H~t,§it.'lll!q9% . 



ond ~.ive. spm~ .s~p~ w ~~ppropri~\tQJy o~]\Jst t\ctifl!l~ o.~(!ording tJ,> Un; ~,t\i~r)t m Whi!;hiPl~ ·~~trn:.11r sit'!Jnt:i9n' 
dliers trotn·Ol~ ttypll$1 situ{)tiOJi' wh!oh hM b~~lrumlys!:.~J., 

111eJ~ ~n rmtge or nnnl>~ticn!tcclmiq~·~s which cnttbl.\nsed to mp~ur~ UJ!! cc<>nomi~> hhf~"ct~ ofd{f;fut¢J1C 
p~.tst m;uu,gcmt.mt pn1ctices. An \IX~usfvc review or k~ ti.!CblliqHC$ imU~1too·~htWl)JJd~~~i1S ~rrro~h~t 
pnnieuJndy Wil(;"I\ ilJlied. with br'®k'riJVefl thresholtl annlysist. ()1:0\~.de A use.1bf~· :tool [or ~WIU~tiQg.·~}~ 
~nomic )tnrmct ~r lPM ~t .the f~nn lcvel.(s'-e Pmi~t l90Sb). Ahhouw).tnos~ ~t~~ncs ~~ll?lQy btn!i9t,lH.~ 
tlppron~1hes nt. thefnm1 teveHt \\~~ tlotr>ossJbl~ to find nn. ~~nHl!lle of~l~tr pmCt1~1l~pph~4tion:ro:IP:M;1;t 
Ule lilerntlU'C. ln the nhser~~ or 0: fmmc-1:\vorkto guide the ~commli<~ cvnhmtfon nf!lPM ~t.lll~ Jhml h~v~h ,~ 
\VM: U\!c.~ssm)' ro fhm1nlilt.Jl one. 111~ AJ)l?n>aPh dmws on stnnd~rd J:•wm mroJ;t89JlWn~ JlriO~ipl~ ()~ 
~fnk¢lU1rtl· nnd Mnlctlbn l9f13).oud prm~ttcol expetlenc~ in dtl,{ ~ppU~-ndou ofl bndgetin~: to gmhtlt~mw 
nnd utmlct)rt'XJuauon The prnlcipl~;!s \Vdl be smulnr m other oromr 

111e esnmn.tes used m dns ~tunty~i,s wcru bused au t:X{)Ilctcd vnlucs per year ov~,wn run or)'<!AJ~~ t:l1~Y ~,~~~ 
formulf1te.d nfl:er f.;:~mms1ve disctJ.S$lOUS wuh: er•t~molo8tSts invc>lv(UJ in d.te ~ean;h ttmt.lf.x;'l:lf~nn~rs, fur.m 
mAnng~m!.1t1t OOI:)!l<m'llsts. pest nl:\IlAg~.rment ctm!itdtmlts~ ntld chumit41l res~Uer$ Oh1n1 where :n1oStftA11J~rs 
set first' hand mlv1cu) ChttmJI!I.~l r·e.trellers . were. nlso mt4)rvJCW(:d to. obtmn retail prtccs for thrt uin~rlW$ 
used by growers Frt~m tlus ,~,t.~l, f(;1>rcscnwuve (1CFt cotm-ol prt)gltMns were; prepared for conv<mtionnJ MiJ 
rPM ¢Ontrol methods m apple nmt grnm legumu produc1Jon in tl 'typi~'1l1 set up. 

'P1e HudifiS$ of the gmin le~ume nnnlysis nr~ summarised in T11ble 3. A k~y finding is cl1at a shift: to mM 
might ml.u~e oo~1;s ~ssoointed with pest tf+~mago and control b)' nmund $15.0011la per onmnn. · t\s.smnf!i~ 
tot.·d vnrinbt~ production costs of $135 541lm per ammnh net. on~fhnn rl!venu~ of$Z40/hii. :p~r nno\l.m 
nm! n pJic~ of pens of S.Z lO per t:ontl~* this figure r(!prcscntS It S~Witlg oP f}hO\!t 4 ,tl% in tQt~J YmiAbJC 
production costs. or n potenti~u incr~s~ in nc~ on~faml rev~:.>Jllte ofnbom t.S%.1ll~sc goin$ ~r~ do.~ lar~cly 
tQ n::duced gram loss (oud to n Jesser I;J)\tent, n!(ittcc4 pec:tJcid~ use}. 



1?1JlP9l~L~!tnnge; 
Shlft ftPJU 't;:OltYenuonnt' to 'lPM' field pen prKldHcUou {M:Hf~ mg}t)Jl or Vietorin). 
~~ 
BudWtlrm 
~ism.l!!tlJJJSlllo~s· 
.~ Forccasi.Hlg ~gg lavmg. b.as~J on mom trnp ent~llC.$ at th~ rt:glotmllev4J 
, Pr¢Pt~tmtl mmt1ds of.p~nk Jnrvnt ncH.vlcy ll$1.ng :J. budwonn $lmulntlo1l mmJ~J 
~ Crap monlt.oring fJ:Jt lanm.e t~smg. $weep slct.tm1J 
• o~~ldlng on lh{! need to eomrol hof1~d on .!he sulg~ of crop tlcv~Jopmc.nt mnl pod lm>p~~.timh 
Cgnv~tl!iru.4'lis1!llrt)J Ua,ttlW!L 
Spro)'lng of:lcr tl<JW~J'iil~J. oncn WithOut knowl¢dgc or th~ llCtllfll JlC6t dcmmi~s JO the Qrop .. 
~,lmms~ 
On~ 'lYJHCfll' y~tlr llsrirnates were b:lll~d on ~~l)~ctcd v~lucs per y~nr r.wer o nm of ttm il:ldcpood~m y¢nrs 
(J!:J~)2tfJ3 pri.ces wen: usc:d~ 
Ke¥ ll§Sl!!nfJkWllli~ 
Ovc:r n nm oft~u years: 
• Farmers spray thejr cmps m eight ottt or ten Y!'$MS \Wder convcnuounJ control and in ~cwn out often 

yem~s under lPM. 
!- Und¢r cotwermQmd ccm1roJt dm.ni!ging inf~stmrons of bud warm tJre 1101 com.roll¢4 in j ycnts in Hl 
• Na sequential c!iects of p~st ~m•t.rol nc;thms taf><m in any one yer•r. 

Mtf.sd geq1rn~; 
Yield loss l?tev·erlted $5,04 

Rec.fuced Co§l§i 
[O$QCti~Jde $lJl5 
Rtskll$~Qs:sment $0.00 

Redt~ced.fi.ctumm 
'wu · 

~d,d~.d {;OSJS: 
Ct.op m~niror:ing $0,75 



To determine the influence of changes in the level o~grain loss on I)t.'t retutns~ T~ble 4 Hsrs net retums for 
various levels ofgmin loss of total }~cld harvested. Tile table indicate$ d1at in order for the lJ?.M ,~·ystem::tb 
be profitable in a 'typical' set up,. rumual groin loss~ due lo controilable peSt: .actions, must :riot ;exc«4 
4.831%, or about 55% of tlmt C:'\."peticnced under conventional control. ln .the wnsidered opinion ofiPM: 
specialists~ grain Joss under IPrvi is not likely to t!XceeQ th.is .6gure \vith freCJI.Jent .<md int6rmcd crop 
monitoring rmd appropriate action based rllereon. 

Table 4: IPl\1- Net RettJms for :t R!mge ofDarn;tge Rrttes 

Price ::r. S2 W oer annum 

.:\nmml Cropl.oss Gndur Yield l~()ss Prevented .Chaogcin.netli71li"Jnlhcotnc 
lPM Under lPM (Slba p(:t• ~mnmn) (S/h~rper annttm) 

0% (0 Otlhn) 9,24 10.14 

3% (0 06 tJha) 2.94 3.84 

4% w fl8tlha) 0.84 1.74 

.t83% (ft09t/hu) (0.9} (} 

5% (O.l tJha) (1 .26) (0.39) 

Apples 

The findings ofthe apple analysis are sum.rn.arised in Table 5, In. this case·it was foundit.OOt.a,$hUlto :I:BNt 
might reduce costs assOGiared \Vith pest control by arotU:td$600/ha per annum, These gains are:dQe ltt.tgely 
to reduced pesticide costs., which outweigh any ac.ldltio0411 labOllr CQ$5 .ass6ciatcd ,.;ith .momtorlpg ai1tl 
st;lffsvpervision. Assuming total variable production costs ofS22:04llba. pez;: :annum ®d. pet. temtns 
of S20;l34/ha per annum,. this figure represents.~ saving of up tQ 4% in tom.I v;lri~ole,prot,lti.ctionr.cd$ 
and a potential increase in net on-funn revenue of about 6%~ These results are '¢Pf1Sidered '&()()({~ ~a· ~r¢ 
not likely to be repli~ every year. For ex.muple~ the 1994/95 eeason: had a. 'biglt inc~den~ 'Of~ 
infestation al)d aneqlotal information su,ggesrs L1at IP~t growers applied Jl10t:e pe..i:tioi~e and ·e~:pe~ert~ 
higher pesticide costs than conventional growers. In llilldsi~~ the ~S~:f resultS proba~ly·t(!fl~:UJe, ~<;!: 
that t,he data wns limited to a: period of four SJabl~ · yea.rsi v~1tl:l tetatlvely mode.rate 'l11lliil~ces o:fi?¢St 
infestation. 



tame.s; 

Proposed dmnge; 
Shift: fro.m 'conventional' to 'IP~·r grann)~ smhb ~pple prcdtzcdon (Gou1l>llmVaUcyt Victoria) 
Kc)t pysts: 
Codling n1oth, Ughtbrown apple modl; twospotted mite~ .apple din1pling. bttg 
lPM control n1cthods; 
• Using. IP~t compatible and qonvcntional pcstictdQ.'i 
• Crop mo.njtoring to prcdic:t the ·tx:h:w1ottr ot pests llnd dis¢ascs · and .sel~cting and timing .. sprays 

;u:cordingly 
Com~cntiQ11ill control method: 
Applying. conventiatml pestictdes at gh•en h)te.rvals. oficrt. without knowledge of actual ptm densities In-the 
crop~ 

Time frame: 
One stable year. APitual cost and rchtm ~tinmtcs were .. based on c~:pccted val\1~ ~r year o\·er a run offo»r 
Y<!..'lJ'S (1993/94 prices were usedt 
A:ssumpt ions: 
• Yields ~U1d premiuxns did not change between systems. 
• IPr..·I and conventional pest CQntrol methods have the same year to year (s~q\}ential) ctf~ts. 

ITEMS THAT AllD TO NET INCOME PER HECTARE 

Added. Returns: 
Nil 

Reduced Costs: 
Chemical 
Applicf.ltion 
Total: 

s 971.00 
s s.oo 
s 979.00 

TOTAL ADDED RETI,J.&"JS A~m REDUCED COSTS(A); S 992.50 

ITEMS.TIIAT.REDUCE~'ETlNCOMEP·ERHECTARE 

Reduced Returns: 
Nil 

AddcdiCosts: 
Management time 
.Crop monitoring 
Pchetomone trnps 
Mite release 
Total: 

$275.<)0 
$55;00 
$13;50 
$2:2.00 
$[365~50 



to detcmtiuc th~ Int:lw:nc~ of ~h;m~¢ h1.chcn1i~'ll C<)~~ ~1» nctl·tetltn}s, .. w~tilc· G lists n~t¢t\Ith~ ::fo~~!{ly~ 
rt'(}uctions in ilht1tnic;d cost$. 111e (nbJc. indi~&tes u~.rt i~~.ordGrtor the costs Ott\'Slti~ to·t~;~.hto b~~v~ 
with. remrns hr n. ~t)1>icar· set hl>t W:tvt nlHSt'iead to a cequt.ilon. in·pestioide coSlS of aro\m4;~344lh~'l..,p¢11' 
tmmtm; orilfOund t.s•x, oftbosecxp~riQncccLin.~.~typic.1l' ·¢0nvcntionalsct,t.tp. Jnth~torl$id¢@l,ppiniotrQf 
U>M . spec.inHst.s, +l·. f¢(tncuon in. p~ii¢ide cost$ of this. nt.1gnitltdc Js · hif.Wly possible h1 cl $~On• ,~ 
mPdemte tncidCl'tcCS of pest infesU\tion, bl}t. is tess pOS.Sible in SCMOI1S With UO\JSually l)igh.JcVGl$ ofi.pf!St 
intl!.'rtatiott due to tm runtctpatcd incrc!\Se in tl1e usc ofp~tieides by.~rOWt!ts. 

H¢dan:titm. ht Cbc~~dcM C:usb 
(S/h:t.pcr.iHlnun\) 

Qn ... f';t~~m· Ueh~fit.~.flfifllM' 
(Silt~· J'~-~" nrtl)t,~(ll} 



~tttdies ~onm(lring d1e t-conom1c ~rfom1an~ of int~tcti Mtl conveodoual approaches. usually 
Jndi~tetlmtlPt\'f will mrunuun orincrc.'l.SeyjeJds, Ho.wc:ver,~ contmrymwh~tisoftcnhyt?othcsis~ 
lPM wiH not nCct•ssarily n.'dnce the costs of pe~"tici~(}, u~c~ 'Ute costs .o.f ~t.iqide lJ$¢ will vary 
de~dmg 011 the pamcu.iar £1rm situadon1 includiq~ tbe cropt the pe,st$, the . :J>est control 
t:eehnologj.est nnd tl~e seqnentml tmptlcts .ofprc-.;rious p~: control decisions. This p~iotliigh)Jgbtsthe 
.tll;!t~ for ~-u:efitl ca,..o;e~by-iXl.!ie ecoiYomic analyses of all new p.e~t mnmigemcnt progmms t;>vcr a. 
number ofscasotlS. 

ln this study* ;t method based ou the partial buqgedng approach~ w.as dev¢lop~d.to ·invqstig~te 
the c~pecrcd private ner benefits .of a. shHi: to lPNf in J>artic:ularfattn situ(ltions. 11Jis mctl'lod 
was appHed to lPM' in Victonan apple nnd grain Jc,gnme .prodUction inn 'typlppJ' set up. Jl w~ 
found thrtt the mngiumde of het1cfirs is highly dependent on the extent to whichJP.M pr~vcnt.s 
yield los.s jn gra)n legumes. and teduccs pe.')dcid¢. costs Jn apples. Jri the case ofgutin ie.gumes, 
the }'1Cld rcspouse rcqmrcd for a shift to IP~-1. to be profitable W;Js conside@ possible with 
frequent and infonned crop monitoring and approprit.ne action hased.thereon. ln.:the o~e:<>fapples, 
the reduction in pe~-tic1de costs rl"quircd to brcak..cvcn with rehtrt)S \~ considered· Rf>$sible Jn 
seasons w.ith modGmre mc1dences ofp~'t infestation, but less pO$sibte in s~o,ns with higher ti'!M 
\JSUal pest populations, due ro art nnticipatcd incr~e in. the ·use ofpesticid¢S.hy :growers. ·The 
results ot' subs<.-quL"'lt nnalyses \ViU be of interest 

Few studies htive evalunte.Q the effects of IPM on th{! envirofun¢nt, At this .stag~~ w~ 
en\~ronmental effects of most. lPM pro~rams c;ur.onty t~e 'guestimated' .. The polential(#':new 
an(i existing ~programs for developing suSt4inablc t:lgPCtilrnre must be ccarefi1Uy. elJ;~luate4~ 
Much of tlus research is or a public good nature and therefore teqt~ires some fo.rffi 9f 
centralised org!UliSalion by governrmmt. 
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