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3.THEFUTUftE RURALKOUSEHOLDiNCOIEUOOIL 

A 'ortea$tfng·modtI wu··~ ·WhiCh aloWtK1·.tM· ·e.ltirndOnoffUWfJ· ........ '~, 
inCGmein '119., ·stt~I1Qion<tThtM~ ~. ··.in· .• ~.U:l~. ··01, 
groundwat$tcomrolcoufd .tb&n.be·U$Id in'·I1e··modIl·kl ordtt'to .~·.~of'··JU".· 
mcome:$ With and Wftboutsdinity eotm'Ot. 

The, model w.creaJedtornetttht:foMowing~ements: 

(I) It dowed 'for futu·re change.," aI of ·the. foIowtJg .major determina,nts of 'famI 
household income: 

A prices. received -dairy output 
.. (weighted 'average) for·~ ~ 

B" tnputcosts ~rying 
.. (weighted average)fof ·other- ·actMties 

O. exogenous changes in 'arm productivity 
D. exogenous changes in off~fann mcotnes 

(ti') tt aDowedfor the effects of salinity on farm· .output and farm household income. 

(i) It dowed for lheeHeCfS ofstructurm cnangelnduclng fannamalgamaton aoo 
estimated the consequential off.farm mJgmUOn. 

(iv}lt estimatedthediltribution of farm househotd income lnatt the abaYedtcumstances 
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and hence'Pf(WfdeanablokJtetrtelSWeofruf'J! pov8f1Y. ··weI'. f1'f.~t 
urban:rumt ~l& 

(v) It estimated "~in total regk)n1i.agdcUlJtraI.output and .to .. ~·input,·~· 
and these wtreinputsintoa mcdeI·of 'the ·~·~ror. 

(vi) It estimatedthebsnefits ofgfCWndwat.f~onl~!baris~ 

The ·.modet. w. COnstnJdedll1Jllspread$htet\~·~· Jin •• 'II)d.,$Ub-ro:u .... to 
handIe"oflhG'aboverequ,iremenfS"tnputfactors(~pn.c..CO$Ii'.~w Off­
farm income and.sdnity effects) were vatildand~QU4a'on. pa:rfOrmtd. 

Anlrnpoftant'feature ofli.almodtl. Which ·fOrmed··the ·bIsis·fot,alNtUflW'Ofk, 'Mll' .tN.t"'~ 
indiVidttal,prope~ ,·aU 91 of them .., continC$d to«*_.'M,i~~~FOt'1tb 
sal of calCUlations eadtpropedyhadit$ tnput,~,outpUt prict.mch:~··In~, 
with tactors.eppropriatt)·totbe case ··being·e$ti'Mitd~1be VIII· ·~.oItb_ ~ 
were: 

Modeling 'was done .UIklgactualfann •. ~ ,and· .~.,.~~ U~.i1, 
anafyseJof tn.·type IP. ~awrag.·.dairy fannor M"~~ mb¢ldfannis,~ 
and such hypothetk:aifarms form,Ule basis· Of the·~. 

Estimatio,ns of CUlTentgtolS margins 'for an \~8Ye(.~ ,or~JatmwaraftOt 
reqJiredas the actual. grouma(Qinsoftha,~farmswef8 ·UlldbougtlOUt.thI. 
analysiS. 

It was not necessary. as Is ueualy the case, to create., abUact ·world· ·WhtrJ 
eVefYlhlng except .thetwo .~ •. btfng. used (in. ·.this·caeSllnftY ..... '.~ 
mar:gkl-) werehflklcon$tantlnotherwords the ~.of·the·,,_ wotJdcan bIflet 
enterthee&tiJnatlon ,pr~re. 

The WithoutsaUn.ily ·rnodetwas run wilb ·.each'. of the.' fnptlt! values (price. COit$,,!Pf~ 
and off-farm tncome)aJloWed to ·takGbsst eatmated,(moittikely)i1Ild WOf1t ·~ift 'each 
Of the forecast years. Tbe best. e$timated andwomtindce$ fOread1Qf lheinput.'vakals WtMV 
bUedon extsting.tim(tseriesdata. F«~9)(ampte.fn 'the.··castof the·.coat.·~. ·.tbt ·VICrJt. 
case· Index was obtamedfrom .Bnexpcne'OtIaltreDd 'tine :ba$ed:oo AusthdfanSUreQU iOf 
Agrfcuttutal and Resource Economics (ABARElPricea '~lndtcesfQr 191001, ~ 
1986187. ·This· regressionindlcateda. continued upwerd·nnd. ·1'1le·emimatedCllflindfj}1: was 
basOOonthe assumption ota CGntinuedlncrease 'iQ'fann .CO$b·untit the .,.,2000. ·fOJlOWtiJd 
bya'~ ra.oftncreaselnthe light of IoWerratlS of··tanflprot8Ction·and·.·th8,~td 
removal of centratwagefixmg.. Ff.naUy.ln the best 'cus'ind$>t :itwu··auurned· tbatprices 
remafnedconstanl. 

Table 1 'shows selected 'forecastlngvaloos U$8d.ifllhZswork. The data, shownarefrOfTt ·the 
-asesUmated- case.. The hlgh and Jow cases are nottopOrted here. 

Incomes were forecast for two tlmepel'lctd$. tbayears2000and2025.,. and themodelw. run 
for every combination of InputvalUesresuJUngtn(S4) 81scenarJo$Q,rcasea In all. FOfe~ 
ofthe81·casesa reaultwasobtalnedfMaJfof'tne·~ fann hou$ehoke U'101n aU}t 
Household incomeswerethenavaragedfor each of the 81 .. cases. 'For · .. ch·of~t a 
probability was catcutated based on Ihe probabmty of outcomes shown .tnTabfa 2. Tbfs.gBVG 



Cl.dist1ibQtionof.~.,"comt.sa~. 

Ttl. ~Ion.of'farm.i~·~·wastben ~rnpar_lOMu~:~~'of'tarm 
:in~eattmaJQdfora("dottotb't1J~t.SQHm~~«.:ln·.tt1t, '~dQ. 'hothlng!O$It); ~ 
to. ~tnt:SQJlnity,Y$fe .. ~,on;a ~'~, 'to~nsiQn·work onJy:(i,e.:-. :no·ntW 
su.~or$ub-surfac;edtainage wofbland.on,prtvate,·scakI~ tC>on'!farm~.nd 'Y$ttt 
'ffHJ,$e $YSt&mlfOruse on f~,propertfes<)rtIy;. 

The"danothtno·CI$el$:,d~Qd In more ·~taI.intbe ·next. section .. 

TABLE 1: SELECTED ·FORECASnNQtNOICES:eau .... ·o. 

YEARS PRJCeSRECEIVEIl 'PRtCESPAtD ·b. PRODUQTJVtrYc. 'OFFFARM 
~. 

DAIRY OTHER 

1984 1.00 t~oo 

1990 1.03 1.00 

,2000 0.96 0.95 

2010 1.03 1.06 

2025 1.15 123 

•• ba$Cd onBAEfncRcnof Pdcas. R«*vtd 
b.balldoo BAS IncNces of p~ PIMt 

'DAIRY OTHER 

t.OO 1.00 

1.09 1.09 

1,.38 1.31 

1.44- 1~37 

t.44 1~37 

c. baS3donDARA (vLrtous iUUGs).Dairy Farm Mc~tStudV 
d.b&Hd ·em. ASS (varioullMUts) AVlfIgt W'*Y Eam!ngaState and Austral" 
$Qurce: Dwyer Lode (19$8) Future Rural Houseboktl~ 

TABLE2: SELECTEDPROBABILnYVALUES 

Worst Case As Estimated 
(1) (2) 

(A) Prices received 0.3 0.5 

(9) Prices paid 0.3 0.6 

(O) Productivity 0.1 0.5 

(0) Off·farm 0.4 0.5 
income 

'INCOME ,.d,; 

1~OO 1;00 

'1.05 \O~9G 

1.29 C~94 

'1~59 :0;98 

2.:16 t.18 

Best Case 
(3) 

0.2 

0.1 

0.4 

0.1 

this work was an intermediate step in the task of estimating what the effect of salinity will 
be. In the simplest terms the modal e$tJmated that the most probable outcome was an 
average increase in real household income of 2.750/0 per annum over the longer term 
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foreoa$tp3rlod(tothe'YiJar '2025), ,assumIOQ. ·that ,there 'Vla$.', :JlQf&Jrtharefft)dftQms~Uni\y~ 
InU1emediumterm :(to thQy~"2(00).the:mP$t<prObable Dutco'm{J, 'wase$t!mat~tobal:ln 
average :annua! lncreaseinf~1fmh()u$eholdihcome ~ofonty :O.4S%perannurn .. 

4. .eSTIUAnNG THE'EfFECTSOFiSALlHIl'Y 

4.1INTRODUCTtON 

Estimates on the Qffects ~of $alinltyoo ,prodUQtiOnandthe,sub$caquenteffeQtjofptod.uction 
losses on farm Jncomes.and thtJ'regJonalsconomY Were ·pbtained,fromtbe ,foUQWing, 
sources: 

(I) 

(Ii) 

(Iii) 

(IV) 

FrQrn',the Vlctorian ;DepartJnentofAgricuftutfi$ndRutal A~t:llf$:.flma*Clf' 
th~relatiO"sh"'bet\V"nrootzon8$Alfnlbt '.and '~the,'ptQd~iVity 'qf .p3renntal, 
annuatanddryt$lld 'p~tures 

From the Victorian Rural Water 'Comml$$iQn:e$tlmatesof,iJWr$~sfn$olJ 
saUniJyovertimeand'forecast$ offutureihlgh'wat~s, 

From Dwyer LQsn~:estimatesof ,agrGctlJtural:Io$$Qs'baS,ed 'tlpontl1e 
estimates 'in .(i)and(U) above. the, ,d$ta,$8t: ,obmJned:ln ,t~farm ,$urveyand, 
themodelUng ,procedure d(.WeIQp~inthf.l~FlJture ,Rural HOY$$hokf 1ncome 
Model"~ ,DWyer~snea1S() measured 'thelmpad$.pponregIQJla1()~1pytt 
employment and fncome (wages ,and~laries) ,ollila ~[)oNQth.l~'t'case~ 

From the. Department of ConsQt'VEd.ionfrQrest$:an.d lJUld:desc:riptiQnsof: 
the environmental Impacts of the no·4nterventlonoption., 

4.2 THE PASTURE 'YIELD DECLINE :CURVE 

The essence ,of items'. (i) and (fi)above (sayielddecline versustimef(~lation$hfp ;for 
pastures In the Shepparton region. Itcanbs'descrtQed inthefollowingdata.$et~ 

When watfJrtabies reach 
2m from the surface the loss = 

After 20 years losses wlllbe 

After 40yaars losses will be 

After 60 years losses will be 

2.840/0 of production 

20.91% ofproducflon 

29.84°,{,ofproduction 

33.460/0 of production 

4.3 THE Ov\'YER LESUEESTIMATESOF AGA10ULTURAL lOSSES 

Estimates ofagrlcullurallossesftomsallnity were, madel.lsingprioe, .cost.andprodOctivity 
variables described previously and the pastur(i) yielddecUna curve given above. 

Ths<procedurerequired anestlmate of when farms beoaroesubjeCt to high (hwt) 
watertables or When they wculdbecomesubjectto high watertabtes.Basedupontha 
knownlocatfon ofthesurveyedJarms .and the known El>dentofhlgh watertablesatspecifiQ 
point$ in tima the followIng oategOrisationofpropertles was used. 
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NOt ,CumulatiVe 
total" 

(i) Farmsinttl8 hwt~ottE:fby 19$0. S :$ 

(It) Fa.rm$'suPjectto hwtbelWeen 19aQ .. 1a8o, 13 1S 

,(iii) Fatmssubject ,,to,hwt between 1 $aO~1Q8& 20: 38 

(Iv) Farmssut~ctto bwt batw~en; 1986-2QOO to 48 

(v) Fannssubject tOhwtbetween2000~2Q20 11' 59' 

(vI) Farms with no problem by 2020 12 71' 

(vU) Farms in aressof ,insufficIent wate.rtabJa 
infonnatlon .. treated, as. category ,(vi), 20" 91 

The farmhoQseholdlncomemoctels dE:lsCrlbe(llnSectton a were. rENU" withspeciflo 
sa~lnJty factors which are a func;tion of 1hetlme (years)frQm thCiQnsstof high watertaPfes 
to the ·current" year (1 ed6. 2000 and 2025 were the years us~)~ ThssalfnityfaQtotwa$' 
appned dfrectly to farm production. . , 

The prOcedure required rul,as for when farmers were,deemed to ,be· insolvent (and thus (flit 
the property) and whatsub$equently happened to the property • The foUOWil19 rules were 
adopted. 

When total household incomebecarne n~ativeJ that farm was femovf)dfrom the 
list of 91 farms. 

The gros,s farm Income of insolvent farms was re .. dlstributedtpthel.remaJoirtg farms; 
in direct proportlon to the forecast gro$s.farmincome .Qfth~ particu1arr$mah'llng 
farms. The rationale 1$ that either the land remains in prQduQUon wltha.n$W 
owner. or the new owner transfers the water, the nmiting'~ctor .ofprQchJctJon •. to 
other Jandthus maintaining production. Eithf;Jr way, regional grossf.armincome Is 
maintained. but at a reducedlevelbecausaof theSEillnltyeffecl$. 

The farm costa of each remaining farm were increased by a factorwilich 'Was aolo 
'ass than the factor applied to addltJonafgross ,farm Income. This takes ,Into 
account the Improvedefflclencyof. the new managers. 

The rasultaf running the model with the above data and rules, in any given year. Is. a new 
distribution of incomes among the farm fammes who remain in the industry. 

A comparison of the with salinity and withoutsaUnity farm household income distribUtions 
Is given in Figure 1. A comparison of these cases provides a measure of the tosses 
aSSOciated with salinity. 
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Source: Dwyer leslie (1988) Future Rural Household Incomes. 

5. AN esnMATIONOFFlEGIONAL INDIRECT BENEFITS 

The pE;Jcuniary effects ofsallniil'can be divldedinlotht)~ effeclsstemmlngdlrectJyfrom 
high water tabies.namelytheln,comeIQssto fc.vmers.and those ,aristnglndlreQtfy.name1y 
the income losses to tberemainderof the ~Ional economy.. PotentlaUy.tbo~~lwh() 
provide inputs tathe farmbu$insss and farm h ousEih old and those whQ ,prOOQss {lnd 
handle farm output couJcibe indirecUy ,affected by saJlnity as weUasthe industries that. in 
tum. service those businesses. 

Whether this potential loss becomes an ,6Qtualloss depends on first, wheth~rthedQmand 
for inputs or for the processing of outputs is altered by saUntt.yand,5eCOnd. whethtlt any 
change in demand due to Salfnltyfn the region can be offset by flnd!C19 altemative sourc.~s 
of demand, 

Tumingfirstlyto the supply of farm business and household inputs, the evidence suggests 
that the clemaodfor recurrent farm inputs remains constant in 'thefaoe of higher 
watertables with the exception of feeQcostswhlch may'wsUincrease due tothenEt$d for 
supplementary feeding. The.re '(U'9'atsolikely .tobe chang,es In capital purchases ,with a 
switch in capital expenditure$ fromnonl"salinity control re1ated(e~g.!-mflking eqUipment and 
buildings) to saUnltycontrol ralatad(e.g.: .. g~oundwatt;lrpumpsandsurfacecbannel 
improvements)~ Those who provide capital items to tha farming industry will .afso.hava to 
restructure In the face of this changing demand. 

Aggregate farm household expenditure in tha region win be influenced by changes in 
{ncomein the absence of salinIty controJand a'soby changes in the farm population. It 
would 'seem likely that over the long term farm size in some areas will have to (ncrease if 
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hQrd.s~e .($ lobe malntained~ 

ThsQ'iharlfnk to beconsideredisthatbetweeo output fromtfle f$rm sectQr .anQ·lhe 
processingandhandlingoftbat()utput~ As ,littleisknQWO Clbout·h.ow$CJ,linity:WUleffeQtthtl 
sa'e$·of;Uvestook and other non~milkfarm()ytpl)t th~f()Cll$,I$. on mnk()Utput~ MUk,$ales 
accounted for almost 90 .percent of Victorian daIry farme($Qa$h farm Jocome 1019,88/89 
(Greenqw8Y 1990) and almost all of the. milkptQduceQ IOCtilly .tsprOOQssedIOQaUy.The 
information on the effQcts ofsaUnllY Qnpa$tuf(~ ylald$(refer .sQction 4~2) wasaqjt.$sted'tQ 
give anestimata ofthaeffects on mUkyiQlds. 

The lossoflncome to the supplfersof inputsandtheprQC$ssors of outp~ts·fram :sallnity 
can be estimated using input-output methods (Jensen. and West 1986. Hewing$, t986)~To 
represent better the effectsofsaRnity OIl the. Sheppartc)Oeconomy it was$sslJmed' thatthf;) 
fall in productf(moccurred tnths dairy processingsE;lCtor (as almost aU milk prodQC;~ 
locally is proceS$ed locally) and that dairy farmbuslnasscosts woukt 'fE~main C,Onstant ·with 
salinity. 

Using input-output methods the regional household in coma multiplier Wa$. ,estimated at 
0.S14 and the gross operating surplus multfpller(reprf)senting returns to capital. lanc.tand 
management) at 0.36S. givinga. total effect onreglQnal value added of O~677for QV~ry 
dollar (1.000) change in the value of output oftha, daIry processing sector (lynn 198Ql~ 
Using the agriculturalgroS$ vaJueofproduction lOSS estimates glven1n Table 4Qf$119 
minion per annum (based on a butterfat price of $4.601k9). losspslnthedairyprooE)$slng 
sector would amount to $99 million in the year 2000, ristngto$f..' .i4mUUonperannumfn 
the year 2025. By applying the relevant mullipUerthe fan'in,regional household income. 
annually, is estimated at $92 mUlion in 2025. When the fall In gross operating surplus Is 
added the annual regional loss becomes $171 mUlioni" 2025~ 

The sectoral incidence of this change Is Illustrated in FiQvres2 and S. Itisesttmated that 
30 per cent of the decline in regional income would occur in the da!ryprO~$$lngsectQr. 
SOper cent in the dairy fanning SEactorand 40 per centwolAJd occur in ,othersec.tors in the 
economy. particularly retaUtrada and manufacturing. Tht;) estimatesof.incoma IQssto 
dairy farmers usinginput .. output methods results in an estimate .conslderaQlylowerthan 
that obtained from the future rural householdincQme model given In Tabte4tThts would 
be due mainly to the Unearitles intha input"output modeUingprocedure. 

These production loss figures Incorporate future product\vity growth, thlls l.l$S afthese 
figures assumes that the dairy processors are able to process the Increases in milk 
production assOCiated with productivity Increases under the same costandpricastructure 
as they presently operate. Historically there has been a tr.endam()ng the dairy factories in 
Shepparton Region to amalgamate in order to have larger volumes of milk processed!n 
the remaining factories, thus permitting economies of scale. It ,1sreaUstic to assLlmethat 
the trend toward Jarger volumes within factories will continua. 

The final question to be addressed is whether the losses to the reglcmaJ economy 
calculated using multipliers can be classed 'as benefits ifsatlnlty control prevents. those 
fQsses. The legitimacy of including secondary impacts as· benefits has been discussed in 
Wesney andWooJcock (197$), Bottomley (1980),Chalmers andThrE~adgill (1981) and 
Ol$on (1983). In short. these tosses (change In regional value added) can be classed as 
benefits if there are no attemaUV911SaS for the resources, thus giving them a zero 
opportunitycost. ThereJs evidence in the Shepparton regionatecoriQmy that suggests 
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ther~ would ~. few (lltemativa.u$es for manyQf. th$resQ~tr¢e$lnVolvad iO$l.Ipplying4npvt$ 
or handling the ,Qutputs of the dairy farming $ectQr. Thi$ evlc;Jence f$s.u.mmarl~EKlbeIQw.~, 

(b) 

(0) 

UnempIQyrnt;lntrate$, ·are hIQh relative tQth(;t, rat~l'fot, non~metrQPQU~n. 
ViQtQriaandfOf Victoria 'Ma whQ'~(Gr~(.\tfJr 'She,ppartQnP~V$ropm~nt 
ComlllttteQ 1987)~ .ThQoontinueo' gecUt1(:)' in the 'agrteulturalange.grtoullutal 
prQce$slngtndu$tri~$ln the rElgiQn wUl .furthQtQxaQe.rbate,ttds 
u.nemploymt;lnt~Th(1,. mobility ofthQ~e ~QpleIO$lngtheJ{; .JQb$du$·to$aUnlty 
will be. limited by factors sUchasag,e,$killsand homQ ,and bvsloa$.$ 
ownership. 

DIscussions with those involved In daJryproce,$$ingIn Shepparton . revealed 
thelmJlQrtance. due to lower transport .CQsIS,Qf, obtaining mUkIQQany.Thu$ 
it seems unlikely thalthe proce$$Qf:i\ oovld maintain . profitability if milk h~d 
to ~Qbtaln~ from· outs!dc;l th~.regiQntFtJrther there ~reff;lwaltemativ~ 
uses fQrtha fixed. capital associated with dairy prQc(iS!?lnQ a$ evident~ by; 
the c(O$OO daifY factQrtesinthe smatlertowns oftha region. 

While Shepparton's strength asar~glonaJ c.fiJntrE;l andasa hortloult~ral 
processC)r may obscure the effects of reduced .growthlnthe dalry industry, 
the smaller towns in the region. which are more rf3U~nt em dairying and far 
more vulnerable. The$:& small towns as wen as having dairy faotories 
(StanhQpeand Tatura) also provide many of the recurrent farminginput$ 
and farm capital repair services. 

6. THE BENEFITS AND COSTS OF GRQUNDWATeR CONTROL IN THIa 
SHEPPARTON RtaOlOfl3 

A comparison can now be made between the benefits and oost$of groundwater contrQI 
based on the benefits estimated by the procQQuras described in this' paper and the Qosts 
estimated In Salinity Pilot Program Advisory CouncU (1969). 

The Shepparton Salinity Management Plan recomm.ended a program of activities having 
the following costs. The program costs include all on"fann and off·farm costs. both pubUc 
sector and private sector. 
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~p'~ICO$ta Ctilp!tal •• d ' ·Tot~' ~P·I.Ql ' . 
$mUlion Ann~l:\l Qo$tl and An""'1l1 

$mllOon COIte 
$mUUo" 

Farm activities 202 92 294 

Surface Drainage 223 26 249 

SlJb~surface drainage 83 115 198 

MDBC costs 10 9 19 

Environmental works 33 nfa 33 

Extension & support 20 0 20 

Research & Investigation 75 0 75 

TOTAL 646 242 888 
iOUrce~ tWAAU \lS6S) 

The annual benefits of groundwater control for the direct beneficiaries (i.e.:"farmers) are 
given in Table 4. The Economic Guidelines Case refers to the figure obtained when 
following the directions given by economists working for departments within the 
Government of Victoria. The Preferred Case is as estimated by the Salinity Pilot Program 
Advisory Council (1989) using the methods described in this paper. 

TABLE 4: ECONOMIC VALUE OF AGRICULTURAL OUTPUT ($M) 

ECONOMIC GUIDELINES 
CASE 

PREFERRED CASE 
(SPMC) 

(Victorian Government) 
~----------~--+----------_.---------+-------r------~I 

2000 2025 2000 2025 
~--------------~--------~--------~------+-------~ 
A. WITHOUT SALINITY 
Gross Farm Output 
Fal'm Costs 
Net Farm Surplus 

B. "DO NOTHING" 
CASE 
Gross Farm Output 
Farm Costs 
Net Farm Surplus 

ANNUAL SALINITY 
LOSS 

210.85 
129.04 
81.81 

185.04 
123.03 
62.01 

18.92 
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210.85 
129.04 
81.81 

171.50 
114.11 
57.39 

23.54 

368.99 
132.82 
236.17 

322.09 
132.74 
189.35 

46.82 

619.58 
132.82 
486.76 

499.69 
132.74 
366.95 

119.81 

."."q ... ,? 11"" r'" M·f·rft? •• 



fa:~~Ikl--·~c.-.6mltII!-~·U1It~ 

tf'thI_-·~·!lMtf4lrtftikt ... t1;,~~·t4"", ~,=.m,beM" 
in 1JtO.d-t.v.to IM-ft",_j'-""'-~in;~""'!~~'~ _~IiIli_'dt.a~.~,_-u... ft.iiit! it _~-~- -__ -_ u~,"n~~u ~,~IGI - _-u"" ,:t~ .\IIIt~. " .... n ~~. w l~ 
~ttt~lt4 •. ~conttbl:-MOIl_~:"ftCmeonr()Jot_. 
*i~."WilM1tba'~t~;-(orS'~N.)'wout«_'f~ 
-~ ., 

-Tbt-··~-.It1d--Jowtt!'~,nIa:pointtof thI'~Of~:'~·Jn'-:$2t100 
niIOrllnd'S720 mtlont~vtJy. 

1be·~-_~'we;·,...,;-;upon,!tomt~l~tOOObJ~~'t:).~~ 
~I to tbt, yelt20201t ,ShoUld thI:.R!pr~ t)8,'ftg.,ttqm. %14.000 hI 
a.ptopcdonatl, redUttiOh. inbtnefiJsWOQfd·~~ 

on ,the,bMilot;·tnI':abc)ftfigUt •• tht-~~: ~·PfOQr*"~~mo'I$1,SI8'~ 
Yl"OUti IRm 'to' be jU~ by-.~~.Of-·,tbt-;ordfWOf,';t~-tniIOn' (,',S/C,rat" 
inlX'CIS:Of6) .. Htdt$Ct:ofr~:-~ •• '''.~ .cwtt50,. .. ~. 
_~'_ to -tlItptfttnt. v~t' ;tb.eblnlfitl.Of' -tfta:ptofIct:-'ft., by$1HOto'lpprOXm.ttff 
S3220'~~ 

7. THE ECOHOlICGUDltlMtCASI 

e~wod<ingfOr ~ 'wttbintheGoYemmem OfVietorfathO'NeVlf,teduced 
IbtfO'Jlf; Jt.O;ludact: drIln1g4;WognJmbeMf4tQ-$3$3- :mIiOn'-(21'%o'·tfe'.vtJ). 

1bI$;reducIOnintbt, ~,ofbentfitlwuachieved uSing ,tht'f~three :step;: 

(I) Th.EffICtOfP~Chlngt 

Ptodudfvftyehangewu -indUdtd- in 'thePt$ftrred "Case modet lhtough -thtaumadOn and 
weighting ·ofbilt. u,oslmatld -1Qd·WOfJI ;taMllCJnanos :tor·futureproductivity~. 

~ wu iPutdby the VicIOnanGovtrnmenttbatpr~~8h.snOpJeein 
~ ~ The efMctof 'tbison thelltlWootOfditeet: ~'tttOfit ·can·be SQtn.by 
~ ;;igvnt4 'WHh'Figwe ei. In both tbeMfigurt'lit ··l$aaumedlhatfatmcostl 
rtnllin 'CONtIntov.,tlme. 

(b)Fllmtrs ~ to the· OMitofSdnity 

AntcdotII.vidtnce pomtsto,·thefacttnatvmenfarmers fqte)q)edenceOlnity they 
inctI .. birlnpfJtt ·in.an Gtforttocomptnl8te. Work done in the .neighbouring 
~"set· h:kates tnlt-dlltyf'nTlftl compEtn$atefor~pasluragtOWth by 
~nigb.,coeifnd .inpufS to mllmain ·ptoduttfOn·(Departmtntot,AgriCUllureand 
RutaJNfIh .. pors.~ 'QX'I'I'n~'" Sin'iMy, a compariSon ot 'fafm .CO$tI. for ·thoIe. fannett, whO 
~., ... ~ tobt:s ~m With·.IhoIe.Whodid not .ftOmtbe.tlwyer 1.&. 
f.mlUtYtY. itdeiNd ·UUtt my·fftd cos. differedstgnlfleMly;.M&an fe:edcosl$ were 50 
.ptf·.Nnfq;htt·fofthosetltml, wfttrewaltt_q,wa ~redaproblem. Average 
·ftlm~.and:fatmCOlts· f'OfthelUnfeytdfatml'i$ gi\1tn in Ttble4. These figorts 
~. ·that. bl;htf·gtOll·~ on ·1Ind ~ ·ttt,·bigh·WaI$( tables .eanfy sChlev&. ~ 
It·~ bighef.' COlt. 
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_:, .. ·in.hwt· .... 
,(~M."") 

PlqF~!~I'Mt~ 
(~of.2&.~) 

e51 

fftlhOlgM,OI t.~nc:e:" .Sainfty··Pibt··Ptoofam~Coundfttaa~).~' 
IlIt::fftmCC$ts :woutd.·rttnlineonltlnt; '1JUa:rtlUJtrng.in, ·the.· pr~ •• ~. giVen 
In Tabkt4.. . 

~. ~nment,~'in Victoria'~ ~ ,tfte(·".;.lag .pedodOf fiV8j'ears. 
·fItmers d .~. tMt'arm inpQtI,.bothffxtd.,and.variabl.~by the· ume,·mtfJ.ulbetr 
Gn*·.~··waI~. ,.,.tftfCtsofthfsonthetotal:~obtafnedttomsdnlty 
conttotisilU$tfatedln Figufft6 and 1. 

(e) TbiEconomk: ValueofSuilriat 

1be:COfftCl·prica·fOf'buttadat.loruiQ Inian··~.~s ,is its 'long ,fUn,margklalprfce 
for··the ptfIOn: for ·whom··the. ~ilperiormed (~BARe.pe:l'$~comrn*),AnY ·.addtfonaI. 
botlerfat~in.ShIppadoni$moGl·.'ty ·~onthe expottma$Gt. twa· ·thQ·conect 
pnctfrom· ... fannt(spcHntof 'View, II the long rune~,_at ·the.·tamgata. 
1ber8kn.tbI':~pdQe·fmm ..... Stakt: or Ndon'apointof'viaw .1I.the·.·kmg, ruD • .,rt 
pdcI.from ..... port (f.o.,b). Whfch of the ·marw,·e~, p,* .f •. o.b 1'~QteforM 
~ of ·Ih$·beneftts of u.ln!tyconttOl isJargetyama.rofopWon. 

The valUe'used in;·the ~"'rGpOdId heel lathe ,avemge·ofGATTEua.mmif!!Um.f*o~b. 
pdceIoverthe10 yeats 1980 to t989.Tbesef~o"b.,priceswerettafl$(atedtOfatmgate 
prices. ,aftef.timllng D nmm;tf'9lnll" I~mttl oftrantpOft ~"and 
proceulng'or·tbt .SheppItton .~ which ·haS· 1:1 'very.latge ·.and very·tffidenl daky 
PfOCMaing~. The rosuitWMan economtc v" of butttdatOf$4.6O/kg, This 
wa htldconstant into ·thefuturafot alanalyHs .. 

GoYemmenteconorriGtlin Vfdoria $tanId:wftb GATTsk5!I'09, m!'!imyrp prieQand then 
811U1'ned .. tbat, the· .. Iong run margimdeconomio COltS· for haoding, processing .·and.· transport 
witin I1e .Sbappark)n reglon. :could· be repmsentld :by lbOlt'rvn'iYI!IA' '!mandai_for 
Austtalau, a whokt.. Naturaly.these m-sOf .~prodUeeda 'loWerbuttetlat 
vaIut,·of$3.201kg .. 

ft·$hoUkI bI·noted··Umt GATT dedlred·~ 'are euan..,poIlcal priceswhichrfse 
and, ... as Ibt rnafkttprice,.. and 'ab. ~. to tho WoddMarket for Oaky 
Production UJ. (~rr 1968). ~imum exportpdces must not b.considered as market 
pricos.but·~ ·the ·floor·price levels· whk:h the· participants agreedtoob84fve-" 
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;Oedlinty •• towerbOUnd·~.mfnfmoma ·WO.Ukf appe .. '~hoWevlr1he 
~armlnlntUrnlmore,q~l,.ptOxln1a" ·the· ~;~. 

(0) ·AegiOnaJ··EconomfC ' .... 

. 'TIlI. Vietorian GoveMf1'Mtntco~in Its ·Vk:t~··G<wemment' .~~fQtS.1tY 
~nt PJan8'(19QO)tbat~ . 

·P~btMldf»iel.are'~tomett:thtitfljJ .$harQ ... Qt. CQlI$~ '~nal·and. 
~ C;OfM'Wt1itJ ••• ~lYbeDe~. ·mwCO~tOth~Cb$t~fsatfnlty 
COntrotmollSUrt'$ ooa'volUntety ,basfI~· 

Suffice. tt to$$Y not toomanytegkJ,.for fo.CaIcommunt~hav. voN~. 

a. CONCLUS1OH 

The nm pte&$lt',vaJUf!) of tne··sconomlc benems,Ofg~tetcontrOl.nrotlQh,~SLttlaee 
dralnage, .f"the SheppartQn,regIOnw.odg'inafly :utin'flted'to. bI··.lnlhe,otder of $1320 
mlmen Rebanoe$. infannincoma$alone wete~ted~ Tbet8lmtlliOnof'dlangt$'n 
f$1nk"~ wasdone.uslng a model· ·.ba$eCf·:onactuaJ.fann.dataas ·~to;aYl"" 
farm data CUldfuturachaogesin ·,the keyvadabtes'wsre .basedonprobablMyS$tl~trj8. 

Ife<:onomic retumstoresourcesintberegiQnaff9Ctedindfrectty ··bfGf'OunOWat$f icontrot 
arelndudethat figure rises to$3220mlHfon. .Tbelndrer;tbQneflta'were.UrmAed ,using 

• Input-outpUtmetbods but 'taldng lntoaeqot.tnt '.tb3. opportunity costs of the resources In 
those sectors oftheeconomyaff8Ctedindirectfybysalimtyconttoh 

The benefits compare favourably withscoatof$198miftkm. 

Subsequent ·advice . from· the Victorian 'Govemment;resulted Ina red(JCtion'fnbenttfitsto 
$353miUion. 

Cloarly. ·In 'theestimatingofbenefitStberecanem,ergewide dvetl]enC6(l:ofOPfni~.These 
differences of opinionoecur with regard to .. th(t. ,practicalappUtatiOnmecono,miQ.theory.as 
intbe caseofwhAch bUtterfat.price·bestapproxlmates'orig run marginal ·tetum$.Wlth 
regard to ,farmer's responses to saflnity, as in the CSS$·Qfthe ,appropriate long n.an cost 
structures for ,farms wttbsalinity. and with regardlo economictbeory. as in .tb&.~80f 
whetherptoductiVityshouldboin~uded in the anaJysisand Vlhether:tha economlc·floW.;ons 
of salinity control have aptace in the analysis. 

In examining the relevance of the economic flow~ons of an activity to a regionitmrwbe 
the case thalcommunlties are further ahead than economic theory", . Local· and r~tonal 
communities arequlte prepared to fight to :mainta,intb1JirmajorindustfiesbocausetooY:8r8 
aware of the ImpUcationsfortheir own businesses. for 'thtiT' empfoyment and fot"the,value 
oftheirc~and fandassetsofashutdown in a major industry. Thelocalgovemments 
In theSheppartonlrtigationReglon haveexpre$$eda wUUngnessto contrtbUt& to the 
operating costs of the dralnageprogram and to thecoslofsaltdtsposal to the Murray t 
thereby·offsettfng the cost to irrigation farmers (Government ofVlctoria1990). 

If economic theory Is to provide useful guideUnes fortha apportiontng of benefits between 
diractbeneficlarles and their reliant regions moreel11fl1rical work must be done on the 
regional banefrts ofprojacts. 
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