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38th Alllnu.tlCollfcJ'cllceof the Austrnlimt Agtleulturul n(lOtl{)1J)iesSoclcty~ 
\VelllllgtQBt .New ZenlHlld, 

8 ,,1 OFebl'ut:U'yr994~ 

NS\V Agriculture 

AUSTRACT 

In attempting to estimnte the agri.culturnl cost of hmd s~tHl1isntion, it is impo(Wntw 
u.ccount tcnHstiCtllly for fnrmer resptJtlse td01ed~H nutlirnh;ing Imiscs of whole farm 
pt(.fitnbil1ty. One type of farmer re~ponse involves relocating ent.erprises uccording to 
their s~l.lJnity t()lerance ~\.s the sunn.ity ~t:Htus of hmd clumgos. Ancconomic analy~is of the 
ugriculwt'{li cost of snUnisaliml in the tvtul"fumbidgce (rogation A.reu IS reported in this 
puper. The approach involved ,,'ppJying H linea)' progt'amltllng model of r,'giollal 
agriculture to ~ystematJcuUy prt~.(Uct on·furm respouse of the uhove kind to changed 
salinity conditions. The .nn)dihed appn:Hwhwas d.eslgned to m:counl for deluys in faJ111cr 

re,spc)Ose (0 elmnges in salinity ctlntHt1(lns~ due to COtl·c.ctm, thm the previou.s approach 
u.nrenlu~UctlUy assumed immedhne fa:r:lll~r response und thereby ~mb~t.anUaHy undeI'~ 
estim~lted the ngrtcultuntl cost of hmd snHnisution. 

Theestimnted present vuitle of the ngrkultural C(')Sl of salin.lsation under the preferred 
assumpl.h:~m oru ten year deluy in response wus demonsttiUed to exceed thnt under un 
assumptiol1 of hnmeditHc respnllse by 60 per cent. The estitllate under an ussum.plinn or 
no farmer respunse was found to be 4.5 tiJru~s gt'enter dlHtl lhtlt under the rm:ferrt'!d 
u!;sumptinn. 'Fhe study htiS thus ~(mfH'fUed thnt accounti.ng ror farmer response to 

saHnisation is required if economic analy~e~ tU'(! not to he responsi hIe for excessi ve 
allocatton of resour.ccf, to addressing thC(julinisi:ttHln prohl"'lll. It has {iisn dcrnmtstralcd the 
p<.HenHat for significantly ('edUcing the u!tricultural co~( lH sfllil1i~ati()n by pruvkhnji!. 
information (0 fanners which a.~'iist)i them to respond more rapidly to worst;!lled salinity 
conditions. 
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,Lilnd salin.isation i.s n fot!);} or hmd d~!gl'(ldlltitmaJm5Cd byenpJJlary rise: of saline 
groundwnterintt) tbe ront .Z~Hle {>.t: ctOpS3lid pnstures.Vnriousslndies hftVeecmduded nun 
in.ct'easing areas within lrdgut:i('lil schetnes wH] be uffectedbydtis Ilroblem unlass remedftll 
rneJlSUreS are imt~l(lUlented(Jnr exnrnpl.t1,(3utteddgc t Huskins and O{\,vey 1(85). 

t.nrgeprogrtutls of inve~;tigtl.tiolls and capiHd Wt1t'kf; hnve heen instigated with tbeulm nf 
tlmenor~ltiug this problem. Sil1ct~ as enrl)! n.~ 1981 ~ forillsHulCC t nn ltUegra.tcdgrtmtldwater 
JllltllJlingtevap()tOli()n bns:in s.cheme ImeS been openllttlg itl lhe \Vukool and TuHt\'k()()t 
trdgatitmOistricts, (it acnpitoJ ttnd tlperatillg C()st SitH!!.:! 1978 of $56 miHl()u (111 1993 
V~U\I~S) (D. Nauntotl anti Co. ~tal. 199:», 

'.Pmposnls of suell magnitudecl~u.rJy \vartunt ex ante econOtlltcnppmisaL As well as th~se 
"big ticket items', h()wcver~ thete nre n runge of farrn~level Hnd district .. level snHnity 
t1lI\ullgernent opth)llS currently being inv(.~sHgaLed as part of the process of ronnu)nting 
Land and Water Manngenlnnt Ptnns. fQf Vilrlm.Js irrigated regions of New South \Yales 
(NS\V). The invcsUgllti{mS~ npart Ihl1l:l pns'Iiblc iiuure impleUlent~Hjun of the options. nlso 
represent ,at considerable ~1I1ociUi()1l uf resources· to a:rneHorntiugcurrent and future land 
snllfl'ity. 

:Ec()flo.mists nre concerned with iderUifying ecoDcunicuUy efficient rel\poI1se~ to land 
Mllinfsfttiou. whereecono.mic cfflcit~n\:y involvestlpplying aU resources to theIr highest 
valued comhinntitlll of end uses from the overall perspectiv.e of society .(M()tris N tiL 
1988" FWttl this slandpoint1 n~sout'ces shoUld be clltnmiHed {() .nitigating land srd.inHy Qt' 

its effects only to the extent th~lt their marginal value does not exceed the Hutl"ginal value 
(Jf salhlity .. induced ,. damage' to social \veJfarc. 

In this tusk. valuation ()f re~{)urces pmposed for use in tlddressing lund ~mlinisation (eg .. 
fOl'cunstructing and operating: n saline w'ater dh:iI)Osnl schcrne) or Hs effects fot' 
undertaking relevant agronomic research and eXlen~i<ln) is usu.ally relatively ens),. 
J~stim~ltJng the vulue of saUnity .. induced dmnage gcncJ:-ully reqwft~$ greater thought, hoth 
be~ause of gnps or uncert.aintics in technical dnt~t and because the value of dmnngc 
depends nn how those affected by salinity respond t.o h. fkono.misls nrc not in n po~iHou 
to rectify the fin;t ()f these prohlems. hUI are weB equipped to consider how hehtwinural 
response by fm'mers In chungcs in land productivity ~houh:l he nlod¢tled in valuin!! 
damugesinflkted by hHld saHnisation. 

1.2 Study Aim ulld Null Hypot.hosis 

'111e ahll of the sllldy reported in this pnper Wu.s tn dtnelnp und tlI)p:ly U frmm:~\\'ork for 
c·vulu.ating thceconmntc impnct onngrit.'ulture (If !~md sahnistHlon. The rr~lme\vork 
developed .b presented in Section:'L I)J:(wtou~ evuluulinns of damug'cs impm;etl hy hma 
sa'linlsnlh:m h;;\ve differed ~ignincmltly \~ilh respect to lh~~ (oft.en ilnplk'iD rr;.nm~\'\;('rk 
~lpphcd, A \clt;!du:m of these ~tuclie~ are rc\iewed in Section 3, The \VU)' Ifl \\'hif.'1I. the 



Apartkulnr ain\ in the study W~lS to~xp'lQ,''C!tl:m si,ttnifiennce rOJ'(i(l~tlrn.e.y ltllhls 
evoaluaLh:)ll uf aC1:ountiJl~ for rnrmefrt:',sp~}Jlm; to . bmd sidh,'s~'tit)l~* in le.r;insof~}liUlt\est~i 
tb~p¢u.ern of land> use by 'e.nt~e.f>11tlsei. 1·:bQmtll hytlot.besis lestc.diwns dmt'Csti'males ~)r the 
ccon():tni(':llllp\lc!~ uf Innd sabnisaflonnr~ ins¢.))5tti.\~~ttl h(lW fut'lllCfStrre a.~s:t1med to 
mS})(.llld ttl hmd s~dinizs~ni()Jl. ~rheresults ·(Jf 1he e,e(lntmnc~vnlu.ntjon utld ·of lItO: test of the 
n:Unb.Yl1Qlb~~'1'S .m:ep,rest1rnedm Seclion 5. Concltlsh:ms ute drtlWil tll Section 6~ 

Tile nnlll1~!potbe;sl~ w~ts,tcstedu!)j,ngbrtnulncre agriculttutie' wi:tbin the ~1'ut1'umbidgee 
ltttgtlttOn: Ar~,~t (~)ilAl in sou:(h~~tt' HIland N(f\\! SotUb 'V~l~s tNS\Vl ;;ts a cusc study. The 
tytJAC'~ll11l~rji~ti 4,11 br(l;~~blcrc fnrtn~wbichencnmr}a:Sl1J! 10.,950 h,ec,mr·~s ,and wIdell luwe 
fmnggregat~ in:ig~lU()n ·~lU~)Cant}n· t~r6()O~94~ lneg~dttx;e"S annes t 991 ), 

·.rbti)t~.dotttluruttbrOtld~lCte land use is grown t#\ rotntttJIl\\iilth *Ulntmll)~}~ture ~uld 
W;tn~er Tb:eUlqattf ric;e: grown hltb~ tvtl~X rnl{Jf~O/<n wns lo",HH Ile~cln.rei th~H, 
~tc.c,t1ummg ft\rp.er of NS\V l'lceproduclwll .\Vllcat W~i6 8r~)\ .... n (;)\~e;t 20~126 ha 
tNh.trt~~yDntlmg ll$l~in Cnnnnl:'!,si<')f); }<)93)' 'rb~ ~lrea ·ufnltenuulve summer CftlpS {'oticic'. 
Ilt6d0n:ull~ulU}l st'lybeans. bfl'S bc~eu nppr{')~Ull~'ttet)' 1 ~800 bn" lucerne 100 bd: ttl 1\i1cCiUTcry", 
NS\V l\gt'i:culture. C:;rifHth. p<:r'SCtmul\,) tUl,~l 2'lJO(J hectures (l Sulveslrin. 
NS'V Ag:rtcu!ture~ Uriffhll.C(lnlrn)' 

t,.uzld s;lhnttylevels Hl.th~MlA Im\;~ be(l'npredl, .. ted tl',l ~Vt~r~en~t!:'tfdfH:~tntJy {wer the next 
30 t Vim del' l,,~ty :1 Y9,laJ, 'rile ptnptlrtj(ll} of bmdrtut 0" (:~n}y mUli rmdly ilflected by 
lSabnity ~ lUL~ llredl(;>t~d todeeHne fnun 74 pC:f C~tU UI I ~1(/3 ttl ;~J per cent in 2fi.2J. 
"ribe jlftl(lC'lrtiun ~trrec:t¢d by hi:(!,hJy Sit;Ji~U'; cnndtttuns ba~ been pr:cdi~~ted to lnC'n.mi!\~ fl'om g 
r~er cent t(> 12 V~t~~f11 over the safue pet'iod. 



III devel()pirl,~ a fr:(t~leW,()tk, t(J(;l~;I)Jote tbe eo.(;ulO;tttic: inlp~\.qt (If the 'ilgdeldtur~tlefrector 
ImvJ snUtdty wlthbl n rcgi(Jtl(ltnn~#tlrnc; 1t wos .t.tdlitdly 'ussumed '{lint: 

OJ o;gth'u'htr~ ;Hllhei~ltejlOrCOJtcerni.s ttltllpriscd'of usi.ngfc ltldustry~ BUy 1:h(;) whtt\t 
t,ndnstt'l"l '\tithin which tbe '~ame productim.} fUJ1Cti(Ul uppUc:s '10 aU OU1PUt'~ 

(in demmld f()( ()UtPU.t frc)t)lthe tcgiml Is ittA.nit.n'ly pl:'lee ehlsti\:,:; 
(iii) the industr1 de:m.and sc'hedule c.(litrehles\vllll themnrglm:d SOt~htl b(utcrtt(N13Ul 

sch.edllle; 
tl\r) thlllndllstty stllJply seh~dtd:ucoi;t1tides with the tnarginnl sneinlcost lM:SC} 

schedule; 
tv) in the '\YJtl:. sl~Hnityl scetmrio. nl11andinthe are-auf e.()tl~~rtl is uf till.:! SilnJC ~\Jjhllt1 

lev\:d; und 
(vi} upnrt: from. affect$ of :ml:i:nity~ slllnnd is :t;lf uuiftlJ'm :qunlUy. 

"fho n'ul.l1e\votk thaI W{ts de\"efoped t~un~lslenl\\:tth thf> above assutnrlbt)tl& IS illustrnl~dhl 
11tgure I. 

the industry supply ~eh.edulu 'wtthtmt satiniIY' is denuted by Su and r~present!1d ~tS sltlping 
up\vnrd to the nght since dlm.illlshi.llg retUttls lOtSCaJe nJ~tlSsun:led. Onee J<md sillinit}* b~s 
incrensed sufficienUl1 yield deeJ.jn(!s utliJorn'dy o.cross till.! are:llof \vhe~l1 ~rnwn. Tbe 
C'onsequ.es·)cc· IS a dlvergent upw~~r.dshif!in th~ illdt15try s.upply schedulc-. since (btl' cost 
tmmlct of tl yield redurJtint:l Jnc;re,ttses witb the unitc{)st of the output itH:I'Cment. The 
industry supply schedule cnrresponding to the wlfh snl.inity scenario IS thus dCl10tedhy 81 

'rhemarglnul nut ulduKilitry henefit (MNlBl ~u tlI1Y level of pruductinn is gi'\lcn by the 
vertical dlstunce between the enrresponding pUlnls on the indu~tf) demnnd and supply 
s,~hedtde~. -rhe nmrginnl nut suc. ul btmcfil (tylNSH) sthcdole at ~my levt~1 nf pmdu'~th;)n lS 

:given hy the verticI.lldist.tmc¢ hctwc,cn tJl(~ corresponding pOIlU'S ()ll the N1SBuud ,MSC 
schedules, Clfven as'\\umptit)llS {HO and Hv} ahove. thel\4NIB :lud NINSB st'hedute~ fnr H 
pnrHcuiur indu~tfY und ~ulimty scenario cOIncide. 

"he industrY is in equilIhrlum ,at thekrvef uf nutput ~u wbit'h net industry bt!tl(:"nl i~ 
muxiullsed, -rhiK O(~Cltf~ \~'hcre the it1dtl~tr}' supply and dfmumd schttdules inters.c:cL 
E~tUlhhrium '\Jllbout silhnily t.ht·rcforc occur, where Sin ;;tnt! D unersect The cnrrt~~pondmg 
level of output \s Q". USStl{~HHed\vjth an ccnmmllC ~Ut'lllu'S ()( lwea ubc, "T'he eqluUhrlUlll 
.levet (}foutrau \vah!\nlitlH; isQ" COf'l'cspnndmg with the inte~ctinn of S, and D 
r~mHlmi~~ surplu~ utany level of production l·~ c:akulated by a<hnol! the tvtNSl! there 
equi\l~llenl to lh~MNln) of ~iU ilnm"lnurgilHll level,; (}f production, lkonmnlc SUI'I'lus wuh 
suhnily thus ~;quals ut'<,m ude. The eCtlnOnl1Cm'lpat~l of lnnd sulUllt}l is gncn hy the 
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T ~ .frnlt1~W()tk wnsexlended It) ¢onsi:der. the Impli(t;t1tiQnsQfn~itutlU(Hl ill which' hmd 
sRlinity OCcu.rs within only ~\ 'p()rtiotl()f the region (It}(j there istnote lhtm a single Jndustry 
suited to the region, wit:bYnrJ~lttontltnOl\g industries in how their yleldsare nffcttedby 
land salinHy. thLls l.\sslunptious;(i> OJ}<i (v) nbove '110 Intlger apJ)ly. ~t() simplify the 
exposition, it wns further nssu'rued thnt! 

(vil) aU land nffe.cted b>*sl~linity 1S n.frectedunirortnl'y~and 
(viiO thefe l*tt only two industries suited to thenr¢tJ of concern (say •. carrotsnnd whont)~ 

the yi.(dd of only one (carrots) belngatrected by the· JcveJ or s(llirllty In th~ ntTcelecl 
arctl. 

Theeemwtnic impact of ltmd saHnity tn the a.ffected area is illustrated in Figure 2. 

Note: that are'at'ropped~ rather than ()\ltt)ut~ is meusuted on thex"~l>;is, 'rhis is to foci litnte 
tbe dIscussion to C<lll1C in Section :3. Followin g: ft'omasSl~mpti Gas (vi) und (vin above. 
yield. fbrench i.ndustry is constant across the affectednren (bUl depends OJ) the sltlinity 
stRtus of the area}. The crop.pe.d urea of each inJu.stry is thus dhe:ctly proportio(lttl to its 
oUf·PUt.1 so industry supply and demand scheclulescnn be represenled .against. cropped tIre!l 
similArly as ag~tinst output. 

The tQta.l~tfea ·affected by salinity is given by the distance OCOW itl Figures ~(£l) and 2(b). 
the porliotl of this area cfPJ:)ped to carrots is measured by distance n.long the >,,·nxts frOll'l 
0" t() the right, while the ateti cropped to ' 'leat is measured by distance ~tl()n,g th(~ x .. n,xls 
from Ow to the left. 

The demand schedule for the currot industry is denoted by.o\ i.n Figure2(H) nod the 
supplYScbedules without. and with salinity by SI/ and 5,1; respectively. 

~rhe demand schedule for the whent industry is denoted by fY" i.n Figure Z(al. Since wheat 
yie.ld is assumed to be unaffected by the salinity level attaIned in the with salinity 
scenario, the wheat industry supply schedules with and without salinity are hoth denoted 
by SW. 

Corresponding MNIB (ai thus MNS B) schedules for each industry are derived in Figure 
2(b). The above scheme is used to dlstinguisb these schedules nccorcimg to industry and 
to \vhether they refer to the with or without salinity scenurio. 

Fora particular industry and salinity scenario,MNlB for each level of cropped uren \\'us 
derived by subtracting the tnarginal cost of produ(,~ti{)li (given by t.he ~urresponding y-axis 
v~tltle found from the reJe\'llnt industry supply schedule) from the margirHlI industry return 
(given by the corresponding y-nxis value found from the relevant indu;;try demand 
schedule). 
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:'EqulUhri.umwiXh()ut s:dbdty .·.¢eOll ~s~~11~re' ;tbe, JMNt~tiQnl ~~t.rtot~cr()PJ1iJlg;ls¢q~t~~lt(l.thut 
ft,pmwhettt~c,t()ppJnl:\ (h~l~. whe~q ,tvlNXBn¢mlu ·\&t~l~tl,lt)tersect) .. ~rbe¢qulnbrlmJl nn:mn[ 
c~lrtots.wl{bout SHliuil}~ 1s thusQ~Aij,~lUd.the equlnhdumm'etlQfwh~nt,!l$:Oll'Ao' 

'Por Upltrt'ictdtlf Ind\.strynndapttttlcula.r .$nUility sceJlndo~ (lCt)ll~trtip SU.fll'l\l,$,is given by 
th~ i.nirn~rnatgJual ttrenhetween the, x!+uxls,i1nd,dlf;}retevnut M,NUl schedule. tflms 
ect)notulc snrl,lusCrtHll both industrIes, w~tb(;)t1tsnlinity 'in th~ln:rree,tcdttr~h is glVCllby 
nrenOl!nbeO"". 

eqnilibriuJl1wltb .sulJtlity t)ceurswhGJ7e MNlna~' aJldMNlB~ iut~rseCL Tbus tbe 
.equilibrium ateaofCtU1'otswith $tUihhy isO'f.! AI ~md the~<tu.mbrhun nrC1Lof whent Is 
O'i!\'A,'l> thus eCOll(lmic Sllt'plOS'lr()lllbt\(l\ Industries~ withsaUnitylnthentCeeted tlte~h h: 
g.ivenu}l . area Ol;:decOw

• 

1,"he'ecotlomic impuet c;lFhlUd sttlinis(ulott is lueasured by the difference inecoUontic 
SUtl>lus 'betweenth~ wlt:bout and wlths,tlUnity se:c.tUlrins. \':t~hls ls:co:.rnptisedclf the 
redu¢don of economic sutplus frotu C<trr01S {given by «rea abAtlA rcd} nmllbe increflse in 
economic sutl,lus frolll whe~d (given ·by area. AflbeAa). 'The ·over:a.H econonuc ltnpnc( is 
tfins giv.e.rl hy utenubcd. 

tbeanalysis clem0l1S1tutesthat [antler teSpc.Hlse to hmd StlHnisa.l:kmof ~l partieuJnt area, in 
tbe form ()r.~1'fbstituting a rebttlve,ly sah .. tolenmt enterprise (eg.~ whe.tlt) f(1f a. telfttivcly salt .. 
s~eJ1siti\le (me fcg .• carrots}cHl sorne of the lund aH{)cated to the s.uH"'s~msltive enterprise 
under the witbout salinity seenurio~ Cl1.tl be expected to ()c<;'tlr. 

Thee·ffectof salinity identified above is in fnct. likely It) he only purt of the t()t~d <:ffect. 
howevert~lnee enterprise substirution wt£hlnthe it,rea becoming sufinlsed can be expected 
to affect ptoouction costs in the nren remaining ntln""sHlln i:sed. Substitution ofwhettt area 
(\\'hbin wbich irtigalittrl is relatively nOIl"intellsive) fot car.rot area (within which irt'i~rHLion 
is relatively intensive) hI the a.rea affected hy sttHnity, for inst(trlOe, rett:.ases lrrlg(ttiOl1 
water (which is; limited in II1UtluvailabiUty) for use in the ami} remaining Jloth-snlinised. 
th.e marginal 0pP0rluuity cost of irrigutioll water therefore declines and dQ\vr\wurd shifts 
of the su,pply scbedules {)f both industries inlhe oOll"snHnised Hrea occur. \Vith currots 
heing the more intensive water"us~r~ the downward shift of its supply schedule for the 
non .. sr~HIliscd area is greater lh~ln tlUll for whmu. As {l consequence~ some hInd in the u.rca 
remaining tlon .. salinisedwlU be reallocated from the relatIvely sult .. tolenmtenterprlse to 
the telative}y salt .. seuf';itive enterprise (i.e.~ the reverse of the trend i.n the ure~l becoming 
sulinisedt This effect is Hlustrated in Figure 3. 

Tbe MNIB schedules fnr Cllrr()t~ und ""heat in the non~saHni.sed area under the without 
snIinity scenmio for the salinhsed art;~.(l Me den<lted by MNJBa' flnd MNIB(t tcspeClively. 
TIle carrot schedules ~me located as Were those denoted similarly in Figure 2(h) while the 
wheat schedules ure located as were MNl13w and IvlNSBw in Figure 2(b}. 

In derivIng Figure 3~ it WU~ {lssumed that the areas of the region snJinised tUId non­
snHnised areequuL That is" QIoO~~ represents the sarnel1.urnber of hectares iJ)Pigure~ :2 
and 3. It follows from the ahove that, for the \vithout s~~Hnity sceuurio for t.he saHnised 
tiret~terOl1()nlic surplus and areus of carrots und \vheut i.n the non-saliniscd arcuate the 
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Figure 3: Economic lrnpact ()f u:m,d Salinity in the NOIl·Salillised Area ~ Tw'o Indust:ry Case 
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TheNtNltlsC'h~duJes tbtczj,rtot:s ~mdwhentin tbenon .. sali,t1i~ed tJl'k"la; utlde,J~ tbc, with 
salinity Sc.eruld:t) .t()tthe StlUJlised areth Rt¢/ (hnl.(nedby ~4NIB~ q undMNta~W .respcctivuly. 

The~pwnfdshirt. in t:hc~tNUl sehcdul~ fore·uu(usin the Jton~sulb;dsed nr.e~tdu~tos111jnity 
in the rel1tainillgate~lls gremer tliflJl for th~ wh~nt IvtNIH schedule'. Tbis follows ·fron) lhe 
~\hove t¢?a,~oning tnntcarrot:sute tbe m.ore inteitsive\1sor of irdgnli.on water,', the Jtlttrgihnl 
opPQrt.u.nityC'o.sl ofwhicb htlS decHned as a consequence ofenlerprise substitution in the 
~nlinlscd a,n~n. 

The shifts 111 MNra sched.u,h;}!s TOttno, n()n."5~dinjsed (tren flrising out of salinhmtion in the 
re:mnilling aren result in n new equHlbflurn ill th(l n(;)n~snUnJsed. ntea" such th{lt· the 
ullocati,on ofhmd to carrots inctQuses t(l Q(A;j llnd the an(}~tU()ll to whent declines 
c,Otllmensur.41telytt\ OWA~.aconomlc surplus in the non .. snliuisedarea under the wah 
~mlhtity Seemltl.Q for the rernnitdJ}g area is. thus given by ureu OCfgbO'w. nue to ntwt*ltd 
shifts in tbeN.fNU3 sclmduJes. ltlgether witll consoqu¢tltenlerprise substiturion within the 
rmlH~aJinised art~a, ecrmomlc surplus in the nt)n .. s~tUnised area i'i thus higher in the with 
s~tHnit}~ scenario for the affected Rfen thun in the without salinity ScerHll'lO, This i:ncreflse 
in economic surplus is given by nrcn £lbl,.ngf. 

'rhe ecotlomic impnct (If saii!tity nCf()SS both areas thuse,qunls the decline in economic 
SUtp'hlS in the Ilffcctedarea minus the increase in e{:ouomic surplus in the area h.ot 
affected. The o¥ernH ectlfl()mi·c Impncl is therefore· given by area ~lbed inPj~ure 2(h) 
minus, are~l tlbchgf in Figure .3. 

1~hi$ ana.Jysi~ has demonstrated how enterprise substItution in response to salinity within 
the snUnisedarea1 wherejncnn~tpri:ses with greater tolenlnce to salinity di~'Phl<.~e those with 
lesset tt)let,ll1cQ, te{uis to fltrtner enterprise substitution within the area remaining non~ 
au-Uoised, ttl the ci1Sf.~portt:~lyed. the dlrectiotlof enterprise substittnlcJIl in the area 
remaining l1oo",sahnised is, {.no 0pllQsite of that occurring; i.n the sttllnised area. If the 
relntivelysait .. tolcrmltetlterpri!{e were in.1itead thcrnore intensive user ()f water. howeve.t't 
thedirtt,c.t.ioo of enterp.ris(! suhsUt~lH(m in theureu remaining l').otHmhniscd would he the 
SltfftC as that occurtiu!t in tbe are!): he coming ~!llilli'scd. 

Aecurate ;\ts~t~~$t'nent. ·of tbe Ce(mOnlft tmp~}ct on agriculture of lund SitHJw) retJuirc& u 
lll{}oeHmg. pr{}cedut'e which can fl.cemmt for the enterpnse suhstHudon effe·cts tuentHted 
above. ·.re~hng the nun hypothesis pU:'ied m ~k~CHUt1 1.2 wlli tndkate. ~lt led,St [fJr MIA 
br(mdm:re a~ricuJttl.re. tbe '!;ert:uusness l.,f the !OI\S (If ,1ccunu:y th~u occur~ rf cnterpn(:le 
suh~tittf{ion iSt tmt ;;lCf;ounted ff}f. 

Atmmhet oJ pre/vmu~, inv{)lvtn!!e.t~onnmit· C'Hth;h:i1nm oJ the ~lgri(:uHtU'id ln1pUCt eli 
hmd sahtusabon are n(l:\lIi reVl(~\vcd lrt h~ht uf the aniJJytu,~~d framt"wnrk ptcs:emedin the 
prevlOu:; s~cUon" 



Sludies by Quuerldg~. llasldtlS tltld l)Elvey (19S5),.OdevolJlal. (198(l}mnlY!ln detLely 
o 993h )dPf)r<lnchedeaon(imd~ cvuluntlou nsingsiluUtlf frumeworks whIch dIft'ered [rOIll 
the fnull¢WtlrkpreserHednbove InnnUll1l)f~r f)C ilfft1Prtnm' rasp(~cts, :Pir$lIYI thucCofHlttlic 
iftlpnct(,r lmuJsolirtisnti(lttwlthint.hc .respective regiOrls.Of .c()n(~crn was dennud us 
cquivldenl10 tho hliP~l~~tOIl fHr:tll*gnt~ rovenue. *:Ph.isdefiu.:itilJn is lik~ly tc)let\d to 
C()llSid~nthJe()\Ier"cst!nl~ltifHiofthe 'trUcl ecortOf:n.ic hl11)ttCl, as caub(1, iJ:uslruled fOt the 
single .indusrr)1 CtlSe with teference t(~ .£:I.gure I.rhe true ~'conolnic hnp<lct wns ide.n·tl.ned 
hlSection 2.1 I\S glvcnbythctlt.'Qnb(ted.The Iltlp~~ct on fllrm"'gnte revenuc,givenby the 
uren Qnc~QI' is r,pprcclablyhtrg.ersitlce thi.s i1tet\sure r~lil;s to recognise tIltH c·~)sts ~lre also 
reduced uso.utp.ut.d.eeUnes. "rhe tot.a:l reduction in costS!S given by are.Q QucfQr' 

Sec()udly .• t,hesl;! studies did not occoutit rot fnrmers rusponding to hmd salinlsntion by wny 
of.enlerpdse substltuti()n~ thereby tturtiler ()Vcr-.osliItHuitlg the ttu.c·ecoltolnic hnpnci. "rhe. 
etI'pt eau beilJusttllled with .reference to Figures 2 1H10 3. Using Pigure J(b), ttuld sulinity 
was shown. jn the urea becoming snljnised,. 10 be nssochned with n reduction incurfot lnnd 
use from O\t\.o It:> c)'At illltiin increuso in vlhcUl. In,,nd use from OWAn to O~At. 

The approach used iuthe ({hove swdies, ho\vevel'~ nssumes that ennOI land use i.H this Rren 
would renl;tin (\l O\'A{)~tftet snlinisnti<m mid wheat lnnd usc would remain m O'NAu.It cnn 
be seen tfuH the M.NIB (and therefore MNSf3) from wheat exceeds thut from carrots for all 
of the area AoAI in which wheat w()Uld be substituted for' cnrrots. F~~nure to account rC>f 
enterprise substitution within the art~a bel.~otning suHniHed thus results inover~estinmti()n of 
the economic impttct in this area of lund salinisntitm~ the extent ()f the over-estimate being 
given by area ber. By faHing lO nccount fnr enteqJrise substitution In the s~lljnised arell t 

theect)nomk consequences of this enterprise substitution for the area renHlining non .. 
suHnised (as identified in Sectit)O 2.2> are uis() ignol'ed. In the case portrayed in Figure 3, 
theecQoomic impact of sn!inity would therefore be further over ... estill1uted by m'eel abchgf. 
13y falling to {lCCount for enterprise substitution in the snlitlised area. the economic impact 
of land salinity is therefore over-estimated in totul by urea bef in Figure 2(b) plus area 
abchgf ill Figure 3. 

luan atte.tnpt to ensure cotl})istency in e·collomic ev~tluuti(mR of cnpHul works designed to 
address salinity (and wuterlogging) pwblenls, the {vturruy-Dnrling Basin Commission 
(MDJ3C) (1992) released the spteHdsheet~bused Druinage Evaluation tv[odel. The model is. 
in one respect. more consistent with the rnul1(~w()rk presented in Section 2 than the ~!udies 
just reviewed. That hi, it incorporates the effect of changes in output on cm~h costs. 

The effect 01\ cash cOStS, however~ is unlikely to l'epresent the full cost effect.. It is likely 
that there will also be significam effects on oppurt.unity costs Ofl'CSOUrces in limited 
supply, such ~lS irrigIltiollwuter. irrigation channel capacity and farm fumily labout'. 
Assuming that opportunity costs of these resources are ntH nffect,ed .• as is implicitly the 
case wi.th the MD13C model. is thus likely to lend to esLJmatinn errur The mtture of this 

to 



ettot; . CUll be. illu strn ted for th(! sIngle industry cnse· whhrefcrcncc.to t'flgute 41 whlehhns 
been tllodHled ftoni l;:igure L If tb()cffeet of changes .in output; Qnproductlotl {msts ~tre 
approxJttmred l.,mly by effects (lucas}) costs, the industry SUP111y (u.ndthet'~fore.MSC) 
schedules for the: without saliuity ul1dwHh salioity seQno.tiosnr~ ltllplicitly 1~~suri1cdto be 
as denoted by S(/.' !ludS I ' respectively. UnHkctltc true schedUles, So tutd Sit these 
schedules do not account f(lt thephctH)t11l~rtdn of dimj.llshll1~ recul'l1s ttl setHe which; In 
this stylised eS1Ullple, nmttlfe·:;;tstls soot) us l)utPUi- expnnds fl"Oll) zero·. Bconohticsurplus 
without salinity would bc.esUm~Hed by ilrC~\ uhmc UrldeC'H1(lU1h.~ surplus with salinity by 
ueon ndoe, Estinnlted econotllic hnpttct of' [andsuJinity w(luld thus be given bynrca 
blllccod. 'the true CCQnOlllic ill1puclls smaller, howcv¢r~ givch by area beed (us 
demonstrntcd in Section 2.1). 'fbis is becnusc, by failing to recognlse tht\tMNIIJ {filld 
l'vlNSH) declines as oUtput increuscs,cco.nomil1 l<>::;ses assoc:iutcd with outpl1tredur:tions at 
the margin nre· ()vcr~estIJl1H[ed. 

As was the case in the studies dH:cussed nbovel the .IvlD13C t)1(locl uls()caonot accoul)t for 
tbe enterprise substitution ef.fccts of sulmity us dc,wiJed in Section 2.2. The consequent 
estimntion error Is as discussed in Section 3.1, 

3.3 NS\" AgnC(lituro il~V~lltlati.onof a Drainage Scbeme for ncnCl'(!n\b~lh 
1m go tj 0 nDis tnct 

the approach used by Jones ~ll1d Marshall (1992) nddressed each of the CQI1Cetlls raIsed 
above. A single period linear progI'amming model t)f brondacrc agriculture in un irrigation 
district was developed in whi.ch: 

(j) the objective function hwo}vcd maximisation of district net farrnincome; 
(in llvnilahility of lund tit diffel'~nt salinity .levels was accounted for by incorponlting 

sepnrate land usc construints for f.t numbcl' of land categories associated wi.th 
different salinity levels; 

(Hi) the effect of land salinity OIl each entetprise wns nccounted for by specifying, for 
each enter'{lf'isc\ a separate uctivlty for each of these land categories, the yi.eld of 
which was specified according to a yield/halinity eq~Hlti()n for e!lch enterprise; and 

(Iv) a range (,)f ndditi{Jl1ttl constraints were included to account for the limited 
availability of variQu'\ resources, such as annual irrigation supply volume, monthly 
irrigation channel capacity and permanent lubour. thereby accounting for effects of 
output chunges on marginal opportunity costs of these resout'ces. 

The economic impact of land salinity at a particulHf time wns estimated by running the 
model twice. the first time wi.th land use constraints set assuming zero sulinity nnd the 
second time with the same constraints set according to land salinity levels predicted for 
that time, The loss Qf economic surplus was calculated a~ the reduction in district net 
farm income between the without und \vlth snlinity scenarios. 

By incorpof(.lting constraints to reflect various limitntions on resources availability. the 
method endogenously tlccountcd for chnnges in the marginal OPP(H'tunHy costs or these 
resources as output levels of tlctivitier.; changed, thus overeoming one or the prohlems 

It 



.$ 

a 

d 

b 

Figure 4:S1gnUlcance of Effects of OutputClulng\?,S on Opportnnity Ct)sts 

r 

() 

B I 

m 

So 

o 

51 

Output 



identified above withrcgnrd to tho: MUrt(ly"(L"mrHng llush). Ct11.lifllission model. 'the 
optimislngnntUte of th¢;lllethod '\ls(,~d ulst11Jll~)wed ftUll1C.I' .response (0 s11linbmtlon thtough 
cmcrpdse substitmion to b01!CCQunfedCc)r. 

,An (lssurnption iJ11plicH in the Jucthod, dmt ctlterprisesllbstitution ·o~jeurs imti1edlnt~ly 
follllwing n ehnn~e in hm.d snHuhy levels. bnsbcellquccStio.lted by van dcrLely(1993b p. 
6) wht'>suggesls thnt nt.he flexibility of the choice Itlny be subject to some rigidi.IY. for 
In.suUlce the mijuslmcnt to tUt1re saHnccondlticmsover time lmryinvolve n tag nod u cost 
(such as new.'padd\)t.~k hlyoutS)'t. 

The fl'UH1CWtwk presented in Section 2. wns used ttl tnt'" study as a hasis for quantifying the 
economic impactor land salinity In lheMIA over the period 1993 unti1202j. 1~lm\!~ver, 
given that: 

(n) ossurnpti.otl (11) in Sectio.n~t 1 is unrealistiC' in the cnse of the fJee Jndustr}'··; 
(b) assumption fiv) is unte;llhstic ItS lJ result nf regulated U"ull'kctit)g(Jf water4

; und 
therefore 

(c} economic surplus {net socinl benefit> (It equ.ihbtiutn differs from net industry 
benefit; 

if WltS necess,try to develop,} tl'H.nhud whereby the tnlpnct of salinity on cCOnOn1.fc surplus. 
mther than on net tndustry be. ne fit. could be ebtunated. The method of acccmoting f()r tbe 
diffenlnce bCl\vC!cn thcl'.e two me~\sure& is discussed in Sectinn45. 

4 

t:nder the regulatedn:mrkebng urrnng(!Illcnt~ ((u rice pnnvn in NSW. rClUrus front hlgJlCr and h'Wt'( 
retlltlllfl~milrkct~ ~lrc pooled and un f!£}ualisedprj+:c pttU! h) Itlrtlle-'fS WIU, fnml~r~ htl!liiHlg 

pw'luctHHl dect~ion:!. ()I'I the cquah!;cd pm:c rl)tllcr thunlhe Clo\vcl') nHlr~nmll refUrn to 1!;o~iety, the 
MSB schedule lS theu~Jtlre lrn:;ntcd helmv the industr), clem.tnt! schedule. 

Regutiucd mili'k.eung IlrnulgeJucms hy wblch water is aUucntt:'d to inIgallOn. tift w.olI a~ c\termlhlles 
tl~~t)t'l\lled \vHIl ~IJPpt)ilngwili.~t to Irl'l!tnttlr~. ,oellll that the !'Til-V paId by Irrrg:nttu:s for Wttlel' Iii, 

hl:et)' to ;\:fJvergc: sigmn"andy from It!ii. m.nfl!mat \~ltlnl ,·o,t (willett (:."1 he estunatcd by .,Ipplymg (be 
0PllorwnH)' "nsf prnh:lple~.huH\'idlml funnen ot"u generate llXhmHll cu~t.\ {IS, a re\l.dl uf rheu' 
t:mgutmupfiU:UCCS: nnd thet! tl'.rpfm:cmcnt. of deep muted percJUHuJ vcg.c tu.li Oil with "h:dlnw,nluted 
nnnmll vC~cUlU(tn. ,c~ultmg ut fll'itng w;uet1.dhle~ .umJ hl0d sllitmsntwrt l1tcsc en!>{" tJ.PPCtU' la.r!t~ly 
to he iu\:'w'rcd inte.rmlUy wHhm t.he MIA. bO\.H.~"'Cf. (loci tlHJrcfm(." !lilhlu.ld nnt Hl du .. m~!v{""'be 
rel.;rHUlSlbt.C for ~I~tlufj,ant dl\;cqtenct hetween .mdu'iiu) l\,upply and MSr scbcdu.l~;o;. ()Iht:f c~tt~rllal 
Cu~h r~la:tin1t to dmlml~t· ICllVIn1J the MIA (fur e~ample. coulrllluilull IU t.ht\\'n1'i.l.rca.m Ouodmgi. 
ho".,"C'ver. nmy be re~pon'Slhle for Stltl'lC '>u,h (hvt~r,g4.~n.t:.:e. A><. the".(~ extctrtu'i 1.:0 .. 1-. are yet 10 hl' 
vufueu. H~.I~ nut p()~\thte to nCC(}u.m for Them Ul dulOi ,,;tudy. EXl,,~h.h;lon uf dowo..;lnti.tnl w"l" frotH 
the ~tnl.llYil% W1n le,td tn the ct:{Uwmic unpj\ct ·('If hmd ~iduH~I\tWn durmg the periud HI lnt.t."'re.\t it) bIZ 
()\'cf.(Ji\i:umntC<i. \u U du-!!rec dependUl~ tltl the rmlgtuHH.lc ul lhe~ t·(I~t .. 
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"rhit nS$mllpti.~Jl ·of hdltttt:e llritl\!cJl\s.tiel1~~ (lfdemund111nd~· lnS·(.ltlti.ou2J winsc{)ltsidcred 
f()t tmtput ffotu {haMrA, gi\~c:u the small share of~;j.\cttilldtlstrtsoutput n~tl!nunted :for hy 
,MTI'\ ptt)tlUctbJ}jl Ulou~h enSC;~ 

;)!oll()\\fiug Jnne.l)undNl:ushaH t 19(2)l'iftr~:gi{)md Unum- p.t(),tlrmnm.ttg ,(liP) ltHldtd or 
hrrutdttcre il~rietd·(Uft! W{;\S dc:veh11)cd f('rtl~¢. ·MJA, 'rhe' objecrmu fIUl(.~tioninv(lJ·\f·es. 
IIUIX;iulisiititln of distl'i(;,~l S.W5S lllutlttll {.D.(jf\~nwhich. since: fixed C'tl$tS f(!maitl eotlstnUt" is 
~qtljsalC:tll tpma.~iinisatitnl of n~f'.mlusJ,r)~ hene.fu. Soltuimts (}f th~ ¥uou(d cotJJd t:bet~by 
be u~~d tu 'predit"t ehf,tn.~t.~s it.l ef.luHibrium ~11pply Ievelsglveneh31ljC'1,!: insuhnit.Y 
CKlt1dj,l,j·ons. 

AgIBregate su.Jlply frnm uld'4ltduttJ. tvUAhroadtlCre farms \\fouto tlfct.)ur~ha\:le hj~nlty . bc,en 
4U(llysed. by cQtlstruc{:ing tl uu,)dltl rOl' e.nch furulnnd by s()lvmg ;thc~e lllnd(lt;fs hiking: into 
~lCC.f:Hml\~urjmU!~ mter:.depfndencie.s be·t1weefl the nU'1115 1'lnwQver~ tber~W·~lhi.h C~'.H\t!i 
t.ttv(dvedwetepn~bibHlv~, A~1;)Jnrtlt>tdy us(~d (dtt!rtllltiVflS to model one or mnre 
'represclnntiv;c' fattl1is, tmd to estbn~tte !iUPldy uf tbegtoup by n,!fop;regutln;g the sotudtHb 
frOltl the ref.tre~'nhlUVt" farm In(ldt.d~ dntntgh tlpprnpl'liUC wCIghtlUtl·UuckweU und l'bll:~~U 
(191;l) demml~lrt1ted dtatt"S:tl:lu6tet:t or t01i11 fftlJf.~rdy obt~un¢d using thisalll'r{).ach~vHt be 
subject to a!:l:gmglU.il:(ltl bhlS unb.~s.1'i St'i'hl!lcut conditlutts are 5~tti~ned. 

111e tnethod U5t~d l'J1 tbt~ study. ct}flttructing ,it single rnode! tn~pt.C~Ctlt the fun grCH.lp of 
MIA hru.(llobl(~re fUl'nl~ •. IS 10'gi;4~tdi'~~ eqmvalefH lo \Jonstructing n slnglt~ tepresentdH\i.~~ farm 
tllt)del based un ¢.ulavet~tS;t~ ranl,) und tben tuuluJ)JyiUll lilt' c·,bm:(lJ-e t~f ~uppl)!bji the 
nu.mbe'f ofhrrm,'li;, The J1\'gitm~d LP mud,"'t Ul:fflt(ltlChc,m therefore he ~x:pl$ctcd tu ·{·end· tu 
s()me de'~rce of nggregi;lhon bja~. The rehuhmg dC'~rce of cliilhn~dion c:rrm' i"S e~lle~ted t.o 
he mtnor~h(Jwever~.cmnpntedwHh the:!'cale uf tl1ecrrur~ Idcnuflcd in SUt:UuJ;l .3 III 

c(mnooOon \V'ftb tile ahetrmuve illlpt'():a(.~hes ff<VJew,co. 

A nlUgt~ {)f(,~n;;rp,pastuni~ tmd hvcstuck achvitte~ \\t(:lrc 'p\~clned in tbemnd~tilb \\!eUns 
h~ilynmktng and hay fe.cihn8 zU:livitl.t'$" Cro1' m,;'u\lihC'~ H1Cludcd weret'n:c .. \kitt{(;'f (~ett'1th 
trepre~cnted by \Vhtl'itt uttd barley). gmtn leg1trnc!iJoifscl!d, (reprCMluted by ",oyhe~Uil\) and 
vcgeulhh~s (repre:M:!tlled h)l unmn, n.nd C;lrrnt~). Ptl.~tur(;~ i\chVthe~ w!cre 'U~l~tlU: .irng,ilted 
!iuh·dover based pastu.re.1Uln"urig~tt~d ."tuh~dnvcr h~ls.cd pasture- A ~el~~'Unn of !,heet' 
emerrtrt!Sc~ typkiil ncr the MfA weft! lJl~o mduul"d 'fhes:c wel'e fir~t· ~lnd "e~'nnd l;'rrH!'~ 
tlrhne lamh production tmd merftw \v(."lher~ 

A.grnrmmic fucturf4 u1f}uenclng tbe f'icquent:in.g of t:fOp!ii ~l1ld pa.stures \\-1thm ca('b bmd cia!<.s 
were accuume·d ft'l'rby \pecincntJt1n of rOliiHo!1llitl con~lnlints\VHhlncach tandcatcll(~l'Y. 
the :f(lfHmving be cl}n~tr·~tint' were~pccified .. 



the aten {)f r.ie~; Utitlo ·ex«e,ttd thent~tl()r tlnmHd l'ustUt~; 
llle tlte!t\ tffwi:t\tc.r~ete4lJs~Hlt to exceed (he ~wen ()f annual pnstul'e; 
the {t'rea tlt* so>tbetlm~ not t()e~cocd lhu a.re4t1fwinter e~ten'Jm (lIla 
d~e tlt'en ,of\~ag.eudlh~,s tlot to~xeue4 sixnrn~s tho tlreuof rice, 

The facl; tbali~trlllQr:seh()tlSe tl.l;)l(ltlgeIlterl)rls~s"()n the h~.sis ()f tmtonJy 51mrl"tCl'.m 
fumnchd C()n1lidt:.r~lb()ng but nls()of olhcr filctorsinctudhlg elllCrr}tt-s~ w()rktmlds, fllnchhl(!t1 
t'nqulru:rnentsinu dCl'nUltd.s Por tmUlagclucutund Jl1utkeUllg elpeni.se wu:s u.ecounlcd for by 
sp~cifybll;!f,~OJlg;ttnltus t)J\ Itla~intltm nten~ nfriee~ :wiutere~,t'e;~d~. :gmiule~umos/:oil£oed1i., 
\teg¢.t.ut1Je~ ~u1d lucente .. The,sehmH~ were: $peclU"daccordlng to upf1e.r levels ~(t which 
e~uzJiwere tllldett~\ketl dunus the ~C1ldc;. 

Sepnrdte ct)l1str~dnts \\~et!e; ·sp~cificdill the fnodel fur hlJldclltegoriesd.",linguifihed 
Ut'!:C()mblg Jtl{j) level of subrdty HI' uny}; (Hl whether nr tl(;)tptedi~p(~tied tt:l wat~tt(J~tftg~ 
and HH)wll~the.r hl~er hlodfot'med or nut. \V,th te$pe,(:~{ iO salinity l~'vcl; sulutHy t~hl\SeS 
\'lllre distinguished for stdinUy l.evcls of 0 .. 2 t .. 3 (:\ Jt :\,,4 (4)t 4 .. 6 t!h. 6 .. 8 (1) and 
grealer tb;an 8 .(8) .dS/ttl,~ wht~re the nUll:lbet pilre-athcsisccd fuH(lwtnga ftUlge J.~ thcprccilSe 
snlullty -vnlueused tnesttmating the' s~)hnitY~ladu(,;ed 'yield teductulO fOf UUIl Silhoity <:hl~S. 

"rile llt,ngrtlss ,of land snUUlSiUi(,n in the NUA frcnn 1993 until 2023 has been predIcted ttt 
lett intervals by van deft-ely (1993uJ. The'\ic predictwnlio ~tre shown tn ruble 1. 

~r.able 1: 

of farm uretU 

1993 ;zo«n 2H23 
l-- 1toJ1.~ ---

() .. 4. 74.1 6.ftl 59.2 
2 3 8.0 10.5 110 12J 
l ... 4 4.1 5J) ().4 72 
4 .. 6 :t6 4.2 6.0 (t8 
() . & 2.4 :t2 1.6 2,5 
>8 7.7 100 jJ .4 12,2 

In nrder to anow lllt.'l'e;,lSed uceuraC~1 in ~u.:cnunUng (ordlan.gC\ Ut tht~ e{~Unmnll.' mlI1~!(.·t of 
Innd suHtlitY(,)Ver tn:tle~ hmd s~ll1nlty l')t'(.~dtelinl1~ tU five )'C,U' .,ntenills \vere lineady 
interpol.nled from the dalll mchlclcd iu '] tthle 2. 

The propo.(ttun ()i'rvUA hrmldac.t'it! (nud pH;'llhrm~~d te) \vaterlngt!ltlg Wil"" C''ilumalcd to he R'{) 
per e,er'll. nnd i)redlttcd torc:ffmin at tbis level theprnporhnn or M1A hrt>~ldtH.:re hmd 
atrea<ly l~lse·t· lnndfnrmed in J99:J Wtts esthn~lt:Qd tn he 40 p.(!l' cent. und WillS p'fcdit:led to 
t.nt.r¢3.SC: hn~ad)' was per t,ent :in 2U£)3 and thereun~r tcmntll ton~t.>;mt 



<liven tl:mt s'ix. bmdclasseswetcdfsttllf!UJshcuueco.tdhtgH) snlb)llY l\wQl, two .(I.e~.onHug: to 
w·rHt~d\:)ggitlg st~\tllS nnd (w()·mt4'Otdtllghl Ituld,for.lllCtt stm,\}s.s,pec:in:c.~\tioil()r nr(Hl 
eOllsttaints for 24 {=6 ,$, 2: ~, 21 distinct. InmlcnH,'tgoriesw,t.~r¢qulted, 

A ,coustn,JnttelntJn,g to lhe mnXhi1\U~ltnOnlhl~~ cupneUy for delivcritlg wnler to fnrms' in 
,th~t\'llAwnsSl)tlelt'\ed. ''fhecUptlcH:y Wt\S It fUllctitm tJf the '$,lzeof SU1)p1yc:b~~mltlls, the 
tUl~l.lb¢r,o'r delbndg,o w'll~nts tllld the ftownlteur wUle .. den,~ct~d ft'Oll1 lhe ittigm1011 supply 
eh~ln,net A C(ltlstrmtlt \\iflsQ.loo spcc,Ch,ld with roglu'd, to th~ ;tlggrQgnte mumal.wnt~r 
aU()C:,(ltion totheM1A. 

''!'otolopertttot'sl lnboul' u\t~dJnble'pQr scuS()u. m~nstu!t;:d In hOlJts* W~l.S ulso inc()tporutcd usa 
constraint 

l~arm"'g~t.tepriecs ft,rctops were cuJcuhlted us tITeU\(er~lge over thef1ivc ycnr period from 
19S5l0 1992. Vurinbfe costs .ofC"rop activities· W£.H':e {li)ttlincd (rOt'll NS'\V Agriculture 
Pmm BudgtuHmul:iU)tl1;s ft)t 1992. Gross t.rulrgbls fnr sheepftctivities used ftl the models 
were:lZnlculated as theavemge .over the fout ye~trp¢.ri()d from 1990 l(') 1993. Tb~5e price'S. 
gnlss mlu'gins f.Hld v~:lriubte costs were ussumod to, remuincoustant inrenl tCtt11S dUring the 
;;;0 yt.~u.t platlDtltg hoti~.(Hlt1r the study. 

~rcchtlie~tlc.Qern\~ient$ were derived from u vn.tlety offlotJrces~ ineludulg NS \V A,grieuhlH'\! 
Pitrm 8m:l;~tll{twtlb(1t;J/.:s. lnsorne til~S the.s¢ ctlCfficients were ffwis¢.a ufte!' discflsslons 
w.Hh h)cnl NS\V Agticuhure distru:t ugrc)mJmj$t~. 

V ~~rHl,l,jon ill yield levels ncrtlss lund' c.ut'gnrie& \NJf.bdiffcrolU salinity IcvcJ",wusc5thrulted 
on the basis of resenrch which indicates there l~ some thresbold levt~' of lund "ahnH)~ ft1( 

(utcb cmp and pasture, he yond wIncb yields deehne lmc'itdy\\vr:th incl't!\tSmg sHUntty flV'hms 
nnd Hofrman 1977) ..For exnmpJe,wbent yt<;~tds are not affected until Inud ~ulm.ity rcache;s. 
2}) dS/m,Fofavery 1 dS/m in eX(:C5S of 2.9 dS/nl~ however. there ifi predktcd tft be ,. 13 
per cent yield redu.ctkm. The dncslmld r.eveh~ and foss f.:tctos's fur pla,nt spe:('·H~r.; ofitHerc~t 
in this study ate shown in T~lhf.C 2. 
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\Vh¢~til 
t3.~rleyb 
Sub.,cloY(!t'¢ 
Drylnnd Sub",clovor~ 
''tlri.l \VhetH. arass~! 
.Soybe~ltlsll 
Rioe~ 

loIiucetnet 

On.ionsd 

CorrQtsd 

S~dhrity 
~Phr~sb(lld 

(dSAUl) 

23) 
3.5 
1 .. 3 
l.S 
7 . .5 
5,() 

4.0 
2.0 
1.2 
1.0 

Yield Lnsg 
J:)~tdS/m. 

(~r" 

13.0 
9.0 
15~() 

15,0 
4.0 
20~O 
12.0 
7.3 
16.0 
14.0 

S()Ul'ce~ a; Orievet;tt al. (1986). b Slavich {met Re~.d 
(1984)." vnn ocr Lely (1993h). dMnus nndNoffman I (1977). 

Technlcml coefftciellts refnting to the imllUt'lS of waterlogging nnd Inser iamJfQt'ming are 
detlliled in fv1.nrshaH et (;1/, (1993). 

4.4 Ecouonlic V ~llues f~(lr inputs nndOutputs 

Economic values felf inputs and outputs were 111isumed to be equivalent to fimmcinJ vnlues 
with the excepliouQf rit7cou.tput nnd irrigHtiml water uh{ttluud thtough district suPt1Jy 
infrastructure. The re~ts(ms for th~se exceptions were given in Section 4. J. 

A marginal value of mediurn gnlin rice ntHpul over rile no.Xl fi.V(;~ years of $11 () per tonne 
has recently been predicted (pers.colltn1. J, Kennedy~ Ricegrowers' C()~()petative Limited). 
This value has been used as the economic value of rice III this study. Theccol1ol11ic vnluc 
of water used by MIA irrigators b»s been estittHttu-ci US:Hlg the OPPOl'tuIlity C()st pnnciplc to 
be $30 per megn.litre (NSW Department of \~'nter Resources 1993), 

4.5 CalctJlationof th~ l~c()notnicHllpact of' Lund Saflnity 

Equilihrium supply Jevels under p~trHcult1r sHHnity conrlitr.mts were estimated using the 
regionul LP model. as \vore c.quHibrium supply l~vels under the wHih)ut stllinity 5ceuurio. 
The differen.ccs between scclrarit1S in estimatod supply J~vcls were uRed tocuJc:ulilte the 
impnct of the sulinhy CfH'HJitinns on economic sutplt~:s< The inlpUt·t on economic $urplus 

17 



w~lscnlcuJtUedb}t dcriy:htg Ih¢vnludordistrict'economie gross ,Illt\r91nCl)JjtlM)~)ssm~iJ1tetl 
wUh,supplyl¢velsestbmned fQr ,each scenad,oJtmJd~lern1itlJ,ugal¢diffet'(,!nce. "t~~r;lYi\tJon 
of OJ SO Nt rl;')r~t\<::llse~flnclo lJwolY~tl t~CZ{~lclrtntltl~ 'DOM ltsi:ng CqQt)(.,mic¥1l1uesfnr nll 
inputs~Hd (JUtlmls. "Alth?Ughnn.(2fM ($xcccdS~o()n('>l111¢stltpJHS stncetf:~J!d~(\,st~~atq, 11tH 
deuuctcdt :n change ill"PJ1Cll\{w';Jt ba,equill l(>' nchnnge in cc<m(lmie surplus siJlcen~ed 
costs bydefin.ition(~,tthllnconsUltlt. 

'\Vith land sali,uhy I~Nclsptcd\¢tcti to in~rCtlSe at five yCf~r ,il1tOtwdSt the rcghmillbP JllOdeJ 
W~\S re .. :run for et~clI hlt~tv(tl ttttef'r~~p(!eiryhtg nrenc()flsttnlnL.~ fo(e1lch t.{tud c'tnego.ty 
tleco.rdlnnJy~J)eOMwns tecl~lculnlud itt ~tlchiJ1terv:nl Oil th~,ht~si:s of Lfl s(lluttOIl activity 
levels. 

TbeeconOt~llc .hnpuct. ofhmd·snHnlty l)t npurtlculnr five· yeflt hUetvnJ WU§:; Ctllcu'hlted by 
cOtllpadng the .DlzOlvr pre.d.ieted wlth(utt anytnnds~tUJlitYWlth the T,lJiOM:prcdictc,d if 
IUIld s~dinity l~\tels. are del'i:v~d ns ~~pl~ined. in Section 4.l t L '1}'ht:: ~tr~1ti luser hltldfofluedt 

ill(we:using us pn::!dI~~ted in Seiction 4.3.1 reg~lrdtess llfwh(1thur the with suHnity or without 
s~Hnity sceuuritlWns bt~rng e\'aluated~ is the snme fot bmh scnruldcls i~lt any pnrticulnr time. 
AULPmodcI cocfflcients()ther than tbc)se l:clnUng It' snJbllty J~.vel 01' tlrea laser 
lartdfotflled were nssutncd to rernuht constant thrtlUghout thc30yenr pla.oninghQril,on. 

Theeconornic Imtluci of lund snUnilywas Iher~by {)btained .1tC,ilCh five ye~U' intervnJ. 'fhct 
econornie impact in intervening y.c;U!S was derived hy linenr interpolation. 

PinaUy~ the present vuh~e of tho ec:onornic hnp~lct(lf predicted hmd salinity ffOt11 1993 
until 2023 was then calculated usiugu.· reId discount tUle of 7 pCI' cent p~t year as 
prescribed in NS\V Treusuty (1990). 

4.6 Accounting for neueflts ~\ndC()sts .(,fFnnllcr R(tSpOtlSe to J .. Alnd 
Salinisati{}Jl 

A.I{ twted in Section 33+ theregiQn~lI I ... P approuch to estirnating the econotl1ic irnpuct of 
lAnd salinity hnsbcen criticised on the gtound~ thut fnrmers are impHciUyassumed to 
respond ins.t.anttul(!,QUsly to changes in land saHulty. RCRponsc is in fael li kelY to he slower 
than this as n result oflngs in farmers rc.cognising, that salinity conditions have changed. 
discovering an appropriate response and beJ1'lg uble to nfford to implement resptmses 
whIch in senne cases, as Iloted by Vtln tier I..aly (t993b). may require sorne m(ldHlcnti(ll1 tt> 
ftlrtn infl'rlstruclure. 

J). Naunum ~~. Co. at aLl 1.993 p. 12.U fuund that n significmH ~tlltisticat relmit.lll5hip 
between lund snJinJty and farm fmunclul pt?rrf()rnumce within \V~lk()ol lrtigmion !)isf.rict 
cOltldual he established and cortduded (hut this wus due lO farmers tending to: 

..... CQocentrnte their reSOllrces em the m()~t productive. lel.~u saBne nreaN of their 
farm. ThCrCf()[c., the mujotprm!uctiort nod revenue is genenucd from the ureU5 of 
the farm which nrelenst Hkely tu he inJJucnccd by snUnHy " Any sulinHy impncls 
aru likely to have occurred c.o the loss i.ntcn~ively irrignted un.nul.llllUSilure and/or 
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\Me cGuelude.u. therefure.lhn('fUlllSSltUlpt:kmo( i~tmQrssuhstltuUng· o.rld t~lcl~tHlrtg 
enterptlseshl !testiQn~. (0 ·inndsnHnlsuHon Mt$.r~ascmnbJtlt,bllt. thatdelnys: undct,)su~ 
invnlvcdin th:is 't~spot\scneed! also to lne{)tpur~u.eu in lln t).n(\Iysls SPas to avoId under .. 
esUU.lad~;Hlof lneeconolUlc Impact .crrhrmlsnHI.1Hy. 

10, Se~titm 3.1 it wns found thnt frdhlt~ tn ~\c'CQtm,t f(;)t effects ·of enterprise suhstitution in 
an £lrea affected b~f $uUniry rc.snIts· i,n .lbe ¢COfltHltic impact:nf· the tlgriettllural· effects· uf 
htnd s41mtt~t. beitl,g bv~r".e·jI;tlmnt~d by the sum or the ilreu.~ her ht Flgur~ 2(b) .und. nhchgf in 
l?lgure 3. Con\tel~sety\ us:sl)mhlg thnt ent¢f'prlse sttl'tstitution Ilf~soecuuedwben in fuC't It 
bas· yet lr~eottlmcnce . resu:lt~ in tbeeOtnttllJtic impnetbelngunder"'~$tim~Hqd by this satlu;.~ 
Alie;,l. As ent~,t'pris~ httnstituliml begtns to pttuzced" however, the size of the under .. esUmate 
tUmini.sbesunlU\C\vhen thc'}lPoqess is cQltlplet'eJ.th~esti.nmte becomes uceur:#te~ 

ThceC(lnomic si.gnifieunce t)f defoys in re.)ponsesby fnrtners was nccollttted fo.rin t.he 
study-by d'e\~elt')ping fl1\preadshcet for l:ISO in fls~oeialion \vith the regimul1tS' model" the 
tncthrld ~tSsutne8 tbnt response delllY is c.tlUscd s(llely by the time taken for furmets to 
rccQ.gnis~ tbat the suHnilY status ()f their hUld huseh.mged, This assumption isc(m~ide.red 
reasonable. g-iveu dmt (i) informalion regarthn~ ther:ehuive ~aJt·sensHivities of the vnrimlS 
crop ,uld pi:lsture species has: been tnchuledu1 extemiiml progtartls~.~uth as Salt Acliott in 
NSW\fotn numher ·of yenrsand(U' the c\)~ts tn fa.rrnK!f;S of substituting and reloeuting 
entarptlSeSaft likely in general to be ruinor t'ornpnred \,viththe benefits, 

Thecpr(lce:dtlre f<:JUowed in accountmg for respouse dclu)fs is hest explained by ex.ampJe. 
A desedp.timlnf theprm:ess of predicting thee-corUllHie effects nf SahmsHtlun in 1998» 
nssuminga i1ve y'~.~lr "vctii,g,e Jag itl fnrmer re~ponse u)S;tbn.lsati<)f1. follows: 

(n) tbe LPm()dei was nm for 19Q5 using the· s.a.hnttypredi(;u<)Ils f<>r 1993 That is" 
far.mers were modeUcd .i;lS ~tcting. m 199.8 its H~ 1993 stlHnuy conditwns sbU apphed. 
fheLJ) ~(Jh.ni(m thus provided a predH:non of bow farmel's in 1998 wuutd€iX/Wt,'t 
crop tind ptlsture uctivtUes to be tlHo~,;tled an1c)fl!-tcm:h (.)f the 24 hmd categories. 
not of bow t.hey would be lJflUaUyaUocateo; 

(b) the l?J:pected 1998 aHocatioo of cropanQ pniiture activities hy hmd cl1tegt)ry W~I~ 
tt"nnsferted into the' ~prelldsheej mndel.~ 

(e) the change between 1993 and 1998 in the ar'eawithm each sl111.nHy dl.l~s (i.e." 
derived as ex.plnined in Section 4,3.1) duc to tl)C t"hange in suHnity conditmn~ \vas 
.calculated wIthin the spreadsheet Hlodel ttccordm.g to the I~ltjd s;,l!mity ptedkhuns 
for these years~ 

{d) these chunges in a.rea~ per suBurty class were upportioned among crop and paRtufe 
activities in the sprcndsheet tn()dctns f()UOW5: 

0) where the area within a salinity class was calculated to decHl1t\ the 
decline w~.s app()rtion~d on a ptQ tutu basis among crop and pm;ture 
nctivHic~ uccnrdlOg to their (rxpectrd arcus w'ithin hlIld Ciilt.~gnrie~ 
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(in where the area withil:t ~t 'snl1ni;.ty¢b~sswns,calculnted Jo inc.rct\sct the 
incre,us¢ . wnStlpp~rtlon~d {litH. pro' tllta hllSi S~l(rlt)ng crOp n ad pusture 
~\cf;ivideSilq(tordJng,(()their e~~tuu:uul nre.ns within f.nndc,~\tcgodes 
correspt)n.dlng; with the hrtJllcdipJelylowcrsnlinlty clnss. Ir th~ tot'll flrt~a 
within' tlle 4 .. ;5 ·dS/m suUnily ChlS~ w~l.spred1cted to incr.etlSe; for ltlstnnce~ 
the lncrensewdS apportionednmong tlctivit'iesol1. apr(;) f:i\Ul busis accordIng 
to theit(.'1.qu't'uui.ureus within . hind cnteg.oriqs ('orrespondlllg with the' 3 .. 4 
dSltll·clnss; 

(e) The S0"detivud t{",~ttf(Jlalt()(mti'oh ofetopand .pnsttJte neliviticsnmong land 
clllegodes in 1998 was trtlusft;rted into the Lf1• hlstend ofrc"mnulngth,~m()del as 
pOOViOU~lY (:i.e.~withct'op nud .pnst'u.ronetivlty level vnrinbles spcolfi¢d as dQclsi.(m 
vnrhlblosl" crop .and p~lsture activity lev~ls were tlownxedut those copied. WJhlCS. 

Re ... .runniJl8 theL'P fllOdet in thiswny·wns required to predict activity levels {Jther 
tbtttl for crop and pustute. activitIes,' such as f{w Uvcstock~ ht\y,.nmking nnd· hay" 
feeding nctivHies. "rheuctual DEO'i\.~f given predict.ed~aHllity conditimls was thus 
d:etiv~d ncctlrding t() actlVity leyels detetmined in the second LP run, 

Given tfM~l there is nc) eVidence on which to bu$C an assumption regarding the Hvcruge 
lengtb of the respuuse delay for MIA fnrmers'l UW {~onomieeffect5 or pred,icted 
snUnis~ttiotl ,\vere ~stimuted in the b~lsecllse bytlssuming 1:111 avera.ge deJay of 10 YCtlrS, 
This {engtho( delny wns consideted reasonable gi ven t:hnt it cnll bcex.pccted thnt the 
length of the delay \vHl vnry si.gnifhmnUy tUlt(mg f~tnncrs~ with some f,U'Hlcts much sl.()wer 
t(t recogniscand respond to salinisaticltJ. thnnothers, In order to test the nuUhypothesis. 
hnwo\le.r; result~ were f.dso obtained for nlternative u!';sumptions of 0 and 5 yeat average 
delays and of no response nt nlL 

fu e~hUlating t.hec()st of farmer reSlwnse. lht.:~ mnj(l(COnslfnlntto suhsutuung: or rel()(~uting 
ent.erprises in tespon~e ttl locul changes in s(\lmHycoudHH.ms w.as identiHcd as the 
flexibility afforded hy existing farminrra.~trtleture. ()f partictilnr relevance is the Ioc~\ti()n 
of fen.ce Hnes and the design andto.cation of irrig('\t1on chnnnels and drains (pers. comm,. 
l.rt.igatiol1 tvlanageme.nt Servicc t Yunco Agnculturu.1 Institute). In ~(}me c;'llSCS speciaU~cd 
maoltgemem of (l snHnised area wHf be unpractical and/orexccs5i vely costly due to 
inctmveniont design or locution ()f existing structures and an investmetH will be requited to 
rectify the situation. It is impottailt to notet however. thm many of the Jvc~!ti()nsjn the 
MfA predisposed to land sahnisation have been known to fnrmers for MHne tjme.Hen(.~(l 
in rnany cases design und location of farm structurt~5 has tak~m this kn()\vledge into 
aC(,~(lunt. 

The approach taken in predicting future impacts of em·farm response on fencing (:o~t!\· nod 
on .. fann channels and drains is detdilcd in Mut'Shull £'( al. (1993). The present vatllt~ over 
the 30 yenr period of these costs of on~farrn re~ponse to lund SaltrHStt.tion was thus 
prcdictedt using a tetll dis('(mnt rate of 7 per ceH.t p(~r year, to he SO.S million f{)r all 
reSp()n5e delayscenari()s other than thut of nO tegptmse. 
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Hsthnn.t¢s Qr: district ecoooluic grosstmtrgin for sel~cled ycntSbcl\Veen199Ll nm120231 

;wHh undwltl1nut saUrlity,ure Sh(lWn 1.11 Tttbl,3..AlsoitleJttd~d is! fQreaeh s<tl¢ctedyofit.', 
the Jc)ssof coonc)111ic surplus duo, to sz\l1nHYt cll}euliucd bysubtrncting J)};!OM· with salhti.ty 
from thntwlthout sttUnity. Th¢ prusent values of l'J~OI\1: wHhoutandwHh snlinlty 
betwectl.1993nnd '2023 t\fcnlso presented,i!>gether with the present vulueof~HlmHll 
losseS Qf ecom:mli.c sUr]llus ()ver the period. NOt9dltlt thoostilllmed loss ·{')f$2S,l million 
in the present value (Jfeeotlomic surplus isaqual to the$.2i\.Jl11i.lllonlos:!i(lf pres~nl \,tllu~ 
of l)EGM plus tbe .$0.8 Jllillion prllsent'lulut'tcost Ofpfl .. ftmn rcspohsG,. 

rablc·s: l}c()flomie lrnpncts of S*lUnHy Assuminglll0 YnarD(;~lay in Jlarmer 
Response to Salinity ($m) 

Year 

1993 

2003 

2013 

2023 

I'resen t val ue 

Dl~QM. 
\Vitnou.t 
Salinity 

18,4 

19.7 

19.7 

19.7 

240.9 

)I1OM.'Nith 
Salinity 

16.8 

11.5 

11.6 

17.4 

2t(1.6 

Loss or 
r~cont;uni¢ 

Surpltls I)ve tn 
S.aHnhy 

1.6 

2.1 

2.1 

25.1 

Trends in DllGM over the 30 year period under the with nnd wHh(wt s~dinity scetlt1ri()~are 
illust.r~itcd m FigureS. 

The annu.nl h)ss of eC01l0m.lc surplus ttl 30 yetlrS time due tn hmd snhmty is thus pred.icted 
to be '$0.6 tl1ithon greuter than the cuncnt loss. 

Tho increa$~ in DH(j~4under both scena.rios bt~tween 1993 and 200.;\ ., uHrrhut~lble l()tbe 
effeCl!{ of lnndfurmtllg assumed tntake pl,lce dur.ing this pcnc.)d, The st~~hHity ur DEG~1 
oncr 2003 In the \vilh salinity stenarrn is due to the cost of suhnity .. mdueed reductions tn 
productivity being offset by the benefit of farmers In\vedng ng!p'f!!tatc: \\',3.ler Ul;C W 
response to snhnlsmkm. which repr{~sent~ a sj gninc:antcost reductiou wHhtheecnn<Hnti: 
value of \J.,Inter assunv ., to he $:30 per Ml •. 
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A comparison of the nboveestimalesof tlnllUalloss¢sof !'!cononlie: su:rplus for the buse 
cnsewHhesUmntcs derivedusi.ng aH¢tI1ntive assumption,c;of response delny is presented in 
Table 4~Also incltldcd is ncotnpa/'lsotlofcstimntes or (he pr~S~lll v~lue (PV}o.f losses 
ofcc()l.lomicsurplus over the 30 yenr pct'iod dorived l,lShlg the vnrkms nssunlplioJlsof 
f;csponsedehIY< Note that the prescntvaluo esUuultcscnrrcsponding: with nIl but the 'no 
response! assumption hlcorporatc the S.o.8 tnUilo£) present value cost of on .. fnrm response. 

1'abJc 4: 

Yeur 

1993 
2003 
2013 
2023 

PV 

Bstim1ltedLosses ofSconomic Surplus Giver) Alternative Assumptions' 
Reg~lrdingFo.rr)la.r~cspcmse to Salinity ($01) 

immediate 
Response 

0.9 
1.3 
1A 
1.6 

]5.8 

Assumed Lengtb.ofRc~ponse Delay 

5 Year l~csponse 
Dcluy 

1.3 
1.7 
1.7 
1.9 

20.5 

to YU:¢lr 
Rcspcmse Delay 

1.6 
2.1 
2.1 
2,2 

25.1 

No Response 

7.0 
9$ 
10.7 
fl,O 

113.4 

The signjficnllce fot the predicted trend of losses of economic surplus over the 30 year 
petiod of thcassumption used with reg~ttd to farmer response is illustrated in r'-igure 6. 

It is evident that the assumption m$lde regurding farmer reSpOrlf;C has n significant effect 
on the size of estimated loss of economic surplusll1 any yent. if an assumpt.ion or no 
farmer response is used; for example, the resulting estimate of JO!'lS ofecoJlomic surplus in 
1993 is $5.4 m11lion (or 1110re than four ti.~nes) grouter thunnhtuincd usi ng the base cnse 
a~sumption. If the assumption of f~trtnerrcsponsc after ~t (en year delay is accepted ,~s 

reason.ably accurate. this $5.4 million difference can be laken as u measure of the over· 
estimate of the economic impact of hUld salinity in a single year due to ignoring: farmer 
responSt~. This nver-estinlate corresponds With that identified conceptually in Section 2 2 
as being given by the sum ()f the arcus ber in Figure 2(b) tHld abchgf in Figure 3. 

The assumption mnde regarding farmer respon~e is clearly also critical for estinlding the 
size of the present value of losse\) of ecol1o.rnjc surplu:i over the 30 year period. If an 
~lsSLlmption of no farmer response is used. for example, the resultmg estimate of the 
present value of snlinity .. induced losses of economic surplus over the period is 4') limes 
greater thun ohtaincd using the hase cUse assumption. AltcrnaUvcly. if the nssuH0tioJ1 of 
immcdirltc farmer response is used. the resulting estimate of the prosent value (,r losses of 
economic surplus is only 63 per cent of that obtained using the base ease assuIltption. 
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'file results ulso indicate thQPot~ntlull:n. th~,MIA forsl'gni:fi:eantlytcducing theCC(m'cmlic 
im.ptlct of hlild S~lUllisudtln 11)1' uodcthlklltgStCps to re·trtlC~t:be ~lv~trUgC deh~y 1ft farmer 
response 10 th;lllgcdhlnd sn.l1n.h:y :com:UHt)us. ~l'he re5ttits ubovu·hul.ie~Hu tb~lt theprescl1t: 
volueof theec{)rtmni:cr imp~~c()fsannis\ltiano:ouldb¢,tcduc~dby $4.6 lllillioll(lSper 
cent) by red.u~ing tWertlgc tc~ponsc d~lny n~()m to ye,.nt~s to S yenrs and hyS9.3mlllinn (37 
per eent) 'by re(luclug the response deh"}' from 10 y.earst() {) yeurs. 

In the ca,$C of thtlMIA~ estimates of lheccoJl£>Uli:c hnl'l~,ct \,)1' land salhtity hnve been, 
demonstrated totre sousiU.\r<J; tt) the ns'Sulnptjon nlucic with respect to (tVetltgc deh.\y in 
farruer response to chaflgcd sltlinit)l cOl.ldJdoll~. JlurHculu.dy with n~gurd.o th~choicc of 
wh(!thcr to n5s:unl~ thut nWrtuz:rs de). or do not respond,\Vlthin the l'£U1ge of response hlgS. 
considered >lrcastJOIlhle"1n.'O.tll nve tuten ,OllfS. the estitmJte of the present value ot the 
eoom)mi'c imp.ttot rangt1'd f'rt'lUl$$(J,$ tlliUi'OJl to $25.1 lnlHioIl,,'this dc;gn:~.e {,If discrepnncy 
is probllbly tIt)\ seriuus giv~:m tbe f,!xtent or errors in some of the tecbnh';4d pura,meters. used. 
pnrticula:dy in rclatwn ttl the effects uf bmd f:lahni.ty un crops ~mcl p~l5UlresHl pructice 
ruther thall under experimcuhd conditions-

If farmers are (l£'~umed to lun rC:!<ipnnd fit nll tn ~aHni8aHon of their land .. hU\\fcycr. the 
esthllate (If the present v(true of the C:COHotlUC iUlpnct wu;s $113.4mHhun, Tht~ mu~t: be 
cous.lQered a serious dl~crep~lncy compar~d \vith e:mmates obtilinedwhen ·'reasnnabie" 
furmer rcspo1lliie is assumed. The nuHhypotbcsi5 ;.~ thus reJected utuJ the ftlteflJ~lUVe 
bypothQ~lSt thatesriJll~1teS of the Ocoll(}fI\icimputt of land suUnts~HHm are s.ensitive to how 
funl1cr.snre ~lssumed to fes~~cmd. accepted, \\.If!: lhert!forc concludcthut evalUlHioJl~ of the 
economic impl'lct flf land salinilYllced to eXi1Ijt;ldy(t{~count fnr nnw fartller'5 truty he 
ex.pe.cted to adJust tn. response to the prnhte.m 

~rhe degree of iie:n~itivlty. however. (~{m hceKpeclcd to vary m:ru~s dlstnctJ;; "I'he 
magnitude of the discrcpaflcy betweenC!oilU1ltJle·s, in 1heMtA. f()r urstau~·c .. \vouid he 
expected to be reluuvt~ly high bccnll~ the n~~;ion tIH,~hlde!ii a veJ;ietahle lodul"try tn \vhich 
unit returns are generally suhstarmally gre~ller than nbluJncd from oth<;"r bruud~l.cre 
enlerpri~es. AsstHtling that vegcwhJe crop~. \vhh:h (1re highly ~t.lt ~w~lhve. would nt'll he 
relocated from sHlimsed land t()tlon~salille lu,nd. or at least bU1d nflo\v \~lhnit)·. ohviously 
leads to Lile ecounlYHc Hllp~U:t of saliniMuinn on \'e!ltH~*hle €!fOWHltl heing~uh~tantiaH}' 
over~~~t ittHlted. 

~rhc results n1so Indlc.lle there lS pot.entlal for hlt;th pl.ly~oH~ to h~ obtamed IrnmasslSlUlg 
furnlt~t~ tfJ r~cug;nise Chtlngch in th~~ salimty status of tht~tt fund" t.hereby .. dh)wing thll.'rn to 
Ulote promptly reallut'ute theif hmo (lnWmp; emerprises so astn minuui~ the dmml!tC t() 

profits and reuu'Ce the eCOf)utllll' jJnpact Optmns mcJude edl1l.'aun~ furm.ers to idcnafy 
syu.i:ptc.uns of land l\(lHnHy rtr arrangmg for them to hilve greater ac·~·e1\h W Mlhuity meter'ft. 
Pay-orfs frmn ()rti{)n~&uch as the~e shuuld therefore he cnnsidureda!lalnSl those from 
tlptinns involvmg capual ex:pendttu.re •. such as 5u,b .. sUfhlCt~ d.rai.lHtg.e wnrkliJ, when dt'ckhng 
hov.· ttl allocate Hmaed re~()un."es so u" tu minmlise the Ct~(.)nnmtc unp\.\c( of rand 
saJinhmtlt)l1. 
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