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.filslftWe far SflSftlinuMc lrrl,flUlflll AgricUl(llI~{;~ 
11t!i~arWlt}Jttol AgrkulIUl'{\ iarura. 'tticUJri(.l361(j. 

,Melfw)\j." of 'CSHtllUHng tbe: ·i':l,lllh\nUI.," of trngcalMn \Hih71'.art~ f't'\'!·t":\l,cd ,~rnd,dt",.t,;'l\M:d' ultb~~ tluatfr.'ntlicxtff<l, of 
Ml~t~Jin;lhil{I.)" nn\J m~.d;'Cl tiuIUi"r mIlle PH'li\ttSbHl ·nf puhlwnn.an~'hil\tI;*hJtuy in lhe wHttt tnl\nn:"~ 
,he ,~.hdJt}. t!,p;lY ~ln .\;,usll, nltl, 'Cn\ir~lml'wnt~.i {t.l~d rc~mm.;~ l)ftlh.'t'tu~urnsl~lllC'Wllj~ rli"'f'~lrlt} 
'hC.J\\fcrt th~ mark~t pn",~ 1~lr \\'411t'.r tmhtb:mr;:ni' :iU1tl lh!:t:~IJ~mlh~tl\~!j;l1trmt('Y< tJft.:t1M1UIl1I!i.' 1l..:',Iduc 
md~,';'ut'.:". t:'dhct th:.n Ih\:n~ .ttt': ArH),,~ d~hl:'wn~:It:!\I m mU\l me~hru.t!tut t~~t~m;lhltll, mth,f~ i\ II (,""I~'!Hr the USl~ 
t\t imd :mlth~.nat lin thf: '{: .... ~duatmn ~d ~:.ah.' t.Jli'\i(!h~fl!11~~lU!!', 

l'f Introduction 

'rIllS f\~,lPt~!' l~ un attl*:lllpl tn n.·n)n~~,HI:: du~nretic;iJl~\umat~s Hi the e':tltlomu: Vilhlt~tlf 
\vatter with .fh(~ mUrkl'~l priCL~~ ·rc'\i{~tdt!'l~ by uml~.l\ m \\.'att·f nghu~ in NHrthern Vklnrlll, 'rhj~, 
ret'~~llcHblthmts unpnrtmttm tht' ltghl olt.ht· t.'urnmtcmph;l .... ' ,un the dt!'\;cloptnctn nt 
~u:Mainilbll~ seU fundm;g Hngilhnn Ullilt"!l.4.urray",f);trHng Basin ('!vUIBC. 199,~). 'rocnrry 
nUl, thi~;t,n~kft is n:eccsMlr~' t$tilhli~hlhttc~ucg;nrl1tS; of rclcvmn 'i;~OS'S required In'11rndlH;ct,i' 
the sUMuinnhle htln.t'fits uf irrigatum,Ont~C Ih(~se' l"nlt"g'lfit~S nrequtmHHl!il~ judgements: 
regarding the uo.;t'ann 'PrHht~lhiUty <tf ~ustaimthlt~ irrignthm Rn.~ po~s;thle". Ui'\,cn ~umC' id(~tl 
nf 'hml1 :pro'titabthty .. imd its r,f:lahnnshlI:l 1n fluctuating: cmntl'lotllll' pm:es nml llu~htt)·ss 
stnJt."\U(f. ,ltlS .rulssihl~ wmnke~nrne rstimme nf the mmuul {~.(\nttihuHnn irrigated 
~l,g.n~·ldlur~cun J1Hlke tu\\'ard dll~ lomlmg of puhlu: Jrrigmhm ~dlC'mc!ot. This i~ useful 
knt'\\!lcdgc 'l(:lr decu.tnn nlukc~ t~OnlcmplaUng l.!l,·'cstment m m.l\\, nrcxtshng SdU.!.tllL\S, 

ThcM,~ t"HM~ r~m ht~ a\,mded h} not pn~dul'tng or lUll ImrvesHng acommnthty. 
F!1ftiH!'Icr ,und tnut plt';kulg, 'lwcx.mnph!s. In dn~ vcry Sh{ltt run H dnl'~ pay tH prmlw,'c 
C\.rcn it income just c~(,·.:edSVilrmhb,· \.'us1s. 



'l'hese fh:cd CtlstSilltlst he pm<ltG npcJ,tftcthe business ·eq;m if no output: is 
prndm:ed. i\JlllurttC~·lst.s such :liS vehick~ registration" shire rules ondn liv~ing nHowtnlce for 
tln~t')perntllr ttfC tj7.{ltcnlCtlSb ovclheuds. 

"'I'hese me fixed ~msts\vhichmu~f he met to J11uitltnin the pruducUvtJ.cnpilal hnse. 
lJeprcchltino or plum,irrigatioll Inyout anuinfrnSll'uClurc'costs nod the required 
retu.rn tUl t~npiurl m\c Q'Sanlples. 

These nrc costs incurred (f. mmntnin the inherent prmtUt~tiVt~ C(tptiCity or res~)urces. 
lrrhe~e coMs tun), hehxed nr \:m~y with pmtluC'tinll or reStlUrce u~c intensity. 

Fur. sUKtmnahihtv. gross tmif,ginmuM exccl'd ovcthet1utcut)Hnl~md rCSOlln7e 

rm:ltct'UOfl en.s-ts • 

.3. A sustnintlbHity [)crspccth~r(lquired byev~tlu:\t()rs. 

Pnwision fnr repinccmenl of. depreciatin!! a~set~ used in tht.~ producthlO process and 
a. cnpi.tcJl~ to J~vch,pund adnpt new trdmnlngy to xuhMHute lor consumption o{ stm:k 
rC~t)un::e& tllldcnhnnt'c eUlcH.~nc): nn~ cssentull n!quirentents for ~ustaillnhihty~ Thus n 
pnHcy ~Jle\V uhing short run Illarginal unulY!-lis \vhich ignores long nUl COsH~ th a den~~hmt 
illstrumtmt fur dl~"elopmcnt of a sustainahlL~ resource manugement policy~ \Vhile the short 
run view' may he ~uitnbh~ . to guide a more efficient nllocntion of vnri~lhleil1puts~. it cannot 
indicnte the likelihood of stlstninuhiHly ht~t~ause the surplus requir1ld for overhend 
requif(!ments is nm lukcnintnuccoUJll. \Vhen long run (or even mid nm) costs htlV(~ nnt 
been tnkuni.otouccount. the tU1(llysi~ is incomplete nnd nvcrc:stimntcs thel1t.~t revenue 
arising from sUMainahle irr:J,ation. This overc!'tinwtioll lemls tn a numher of mi:slending 
cnneiusinns which Ht't! at odds \vith 1l1arket reality. Unduly nver .. uptimistic cstim~lWs of 
lhct!c<momk rent derived fn~m puhlic irrigation nfC developed lending to flawed policy 
.ailvircnnd [educed econ,.mnc efUClencv and reduced nct sneinl \\7<~lfart'. Ovel, .. estirmHe~ of 
the netecnnnmit return may lead tn expansion nf irrignt.ioll beyond tht> l-;,ustninahle 
optimum und puhlh: hubhidy ht>ing required for i1nnm:inl viahility. \Vith prC'ssurt~ on thr 
"user paY!i" manugemc-nt of public 8chen1c~. overestimation nfthe vulue of irrigation w·at{!f 
(and 'the pcr~istent nntitm thIlt current irngntnrs derive Inrge mmunl ct'nnnrnit' rents) wUI 
result. in much hlrger pres!-.urcs for structurul mJjustment tlmn expectt.~d. 

The. ratiunale for beneHt:c{ls(~lnal\'!lis and for prudent (.'mnmerrintinvcstment 
upprnisnl requires that nil (.'usls are wken into ul'counL 
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J)eductinn (If longrun ~m~ts frOlu SfOSS .margin. :rcduccsthe perceived "prot1tubiIHy lt 

of irrigothm pn)jccis.Pedmps this is why t'cntbusinmsl' promoting irrigutiunhu\'c chosen 
he) ulidcrestimnt.c nrnegl.e(;~t Itlllg rUnCf)SlS if} their ~rnnlysis (undeven hlS(,lml~ cases ortlit 

:vul'inhh~t't\sts (tS \vell (Clark* 1961 £). Olllhn!sticcx untaevn{ufnj(lm~ hnvc led to 
timm\'~hd fuHure ~t.nd so.;inl hardship ht~c:ausC'. senlers tnkJng upirrigntedlnI1d lllmle 
lrvutIahlt! by sHItc f'tU1l,led M7ht~tl1.cS wcn~ unnbh} to S<.~tvicft their dl~hL(j, nss urn cd on the 
(~xllectedhenelH 'Of .irrtgnuJH\" even ntcnm:essiollul rates or hn~r{~stnvHilnble t(~ suldier 
senkrs.. 11tis shu~lti:(Jn is described ftw curly schemes by l)nvidson( J~Ul1)wht~f(~'\h(~ Pike 
judgm.cmof t (·)2.6 c:sufhUshcu the pdtJ(::ipll~ lhHt n l~lrrnet cuultlonly term), fnln1 the prnllts 
he enrned~;md thm thts WitS-uot :r(~blttullO thec()st of supplyinyhhn withwtHel'~~1 

Onecurnmt lottus ()f ar~parelncntbu$iasnl llsgmding prnfitnhilHy lies in the nn~a of 
u'ngatl1Ul :maungcnum1 pnUC}l. This at firstM~enlS ruther surprising in view of the long 
history uf government suhsldy of ~fnntinllul develnpmcntfl publit"irrigntiotl schemes so 
sU'oug.ly crlh(,l~ed hyDnv,ld~nn top.I.'l1.). Pt~rhnps H is undt~t'st:mdHhle c()n~jderi.ng the 
\7urnmt COltlhnSIS uf m.ct·{1ecHnnmh.~n~lnnnmmed Ht self hmding or inlrastructure bS 
dire~ .. t benehcHuws. Thl' Plk!'~ jm]~clnent in hwuur ui sctUl"r 13atkin &erves In('H1phn~ise 
the stl'ucamd Im'llut'Hhl~ot ~clwmcsf.nfm\lc\J nn uphmlMn. '1'11(;' ~lnn:ttlrnt adiustmt~nl 
impHt~utinns of mit~n)cC(mnnlh.· reinrm m Un- \\,i'n.h,-I" M.·clnr \viUnt.~('d .to be kept. ttl mind. 
Soundly h{\~edest'imatt"'s 01' hU:l\lnt-'ss ptn11t will n~~ist devrlopnlcnt ni phUlS fur Rtructural 
atl:tuMment 

S. }tel'our-iliation of rVlurkct 'Pl'k(~8 for \VnlN.· Right~nHt Th~orctirnJRsn.mHtcs of 
gco.JHlJlilc V;lIuc of \Vntcr 

5.] l~('nn onli c VRI.llC of\Vnlc.· 

A numht~r ot~tudh'~ andJ'tlf MJfVtl'y~ huvc nuempwd t~~hmHt:Uln ottht~ Cl,'llunnlic 
'lulu(! of irt'igatiun wu(t:r (i(*m.-raHy the m.l":nlge value fot' ,t."t70nnrO.fl· g.lOriS margtn i'1l 
.lTound $sorMl m 19M9 currt'ney flljt;~kcy and IJnyd. 19()(t5~ FetguJ,:ntlf.,l/ al.. 1(J7()~ Briggs 
Clark ("1 al., 19X{){BAh)~ Rcad and Sturgess .• ItJ91{[)\VR): Anon .• It}9l;Oyles nnd I'nung. 
19(2)" There is van.aHnn but this i~ M,'l'ondury Ullcfm~ 0[· the Issue tt, he deve}t,(wd her·e. 

111C HAE .md t)\VR MudH~1-.1.1S(.~d Ihwnr prngrumming utnh~r conslraim'd 
opthnthtuion tn tkvetnp 'Sdwdule~ oi f:!,l'o!'s 111nrJ;!1.tl. (itap'h~ Hi thi? rm;,ultshuvt' heen 
dt'hl~nhed n, ~hnrt tun dt~mandrut\l~!'. The mndctkd aBncatmtl nt\vntt'r nndc~ftimttled 
grus~ tll,argm tnr nnrtht"m Vll·tnna takt'u 'irntn!ht4 IJ\VR Mud~ cnnit/d nut hy Read tutu 
Sturgc~s (oj) rtf) l~ ~hnwn mhgurl' 1. 



'4', 
~ 

t: 
;j) 
'0 

:! 
k 
~ 

! 
B 

AL.LOCAT t ONeF 'GPtOSSMAI1G J N 

10n 

5tlU 

~Ol,} 

4£111 

300 

~O(l 

'tOil 

G 

VOHI~ ~l'Iij ... d (K )( 100'.000, 

'. ~R $JS"I'AtW\.9q, H-r_ rot) CPt-n\TOR~~l ;;00 (;ASH W~EA(lS 

(;t.()ssnHttglu schedule f(ll·wnJe.r~uscin nottheru Vit~torin in 1989-
",lith npl)OttiollnHHlt nf ()perat(l.r~snUuw,nnfe a,ud Cllsho\Jcrhends. 

\Vnlef aBnClltiO*lS have heen ~lhuntbmt ~inc:e thcinu~,'ductinn nf transtl'l;lht~~ \\mt'r 
enlltlcment rr'\VE). Tht" me.tHl\ that holtit"" nl. pcnnammt water li;.,tiu hu\,,· hecn tthlr 
pun:hnse rtlntc Hmo. nne n1l.~gJlUtrt! fur each nlt:gnUtre oi \\ Ult'f nght held, The aUocaU{)tl 
\furies lnun dIstrict tn d.istrk't :md irum St!~~snn tn Sf,,'nsnn htt! nnnl'atjnn~\vt:"rc restl'i.ctt\ll tu 
IJW"~ uf \\uter nuht during the Itm2~.1 drought. In recent Vt'iU~ nHm:utioll has het~n u:re':ltel' 
thall 201 V;, un npil!it.·,'.lJinn.'" 111j$ usmtll~ fuc;ms thnt S1Hrn~t;' C~lPHdty is hi.gh in relation to 
dtlUlund. Seasonal climatic Juelurs tt·odw t~xng!.wrate Hu' rt!h1tionship. 

Prh:t'sp;ticl klt waV.~t right \1,. iU depl~n;J' on tht·huyet.~ t!xpt~.clmHln ttl m~t !l.urplus. 
Hl~t'auf~tt of t.h~ hetcrng<mnus natun~ of \vUll!r right!\ dtlt.- tH tcm!)urnl and ltwatinnal 
vnrbhHity in terms ultn~tHuHnnalarrimgtttm:nts. prit'l:~ fnrh.1puts nnt! conmlflllitit$. mtd 
dirn~llt~~ thl"te may ht~ cOllslderuh!r dilipt'f'h.Hm inmat'kct rriccs(Culhy t'l al,~ 1 qt:t~). 



':l'he price of womer tiglHlfnded under t~mpnmry ·"\Vll Jwslcud£!u to He bctwet;Hl 
(he t~nlupulsory ntltUmt supply clmrge nnd ll~rn (pet~+cnmlll. ~rtuus:ferHble '\Vat.c.rHxcluUlgci 
'lllturu). kT'nuJe mnkesen(~b {}.artyht"tter:nfr. Pthe\v~UetsupplyjourlmrHy sells less "snh:sn 
\vtHet. 

I\uetmn~ of wnlf.~r right fnl' rhrt:r pUnlping Hcent~t~S wen~ heldb)~the Iturttlsvnier 
Comnlission CR\VC} in 1()SQ.Prit'{3S paid votted fr!lll1 $750!f\:l1fhr SllHIH Ims on ,Ml). 1.0 

$lllOJt\~l .lilr Inrgel' volumes (40 ·M]upw~nr(8)(Simnn nIHJ AmletSmh 1 tJ9H). Sim.H~lr 
auctJdl1s of \\;l~lter right \\7~rt~ held in ,·t~n1nd Oipphlnntl in l~ltti when prices :for Ihe huU~ ·n!' 
the' vntume ol'feredwfne ntf\und $lt)O{Ml (p{~rs.t~nmnl\V. Stent). 

'file prke nrw~ltt'r right renl1tHUNtlly trmlsJened using T\VE since 1(}Q2 hns rmlgl~d 
{rom $30U!M.l to $40W1vtf (Jmlesand Y,\un!!~ 1992~. Rt~(ellt pri.Cst~S Imve nwgtHl from 
52':'U/!\:j·l k'f $3ml!\41t'{~mm. Tr.au'ihN:;d~It·\VHtC,.· I~x.:hang(:. ':rnlUrU}. 

5~:letH)l.tlllfslng nnutJul r.e(}uomh~ v.aJ.ue nnd mnlmllisilll!, ruarket In~iteSnH:" 
p~rulan.entwHter right" 

'lilt! ilppmpriuite Ullt1ft*st mlt~ tn U~t" fur limg tenn investment in susUlinnhle 
ngricuHure is hlirJy In\\' Quiggin t 1991} JUt}. snggcs:tt'dmws nround Jt't to DCttlllct 
nqH2)rt~pnrls ~lppf'nximult~ r~u) mt.vs nt return ranging ftmn .. 4.Y·~(· to 1.{~{;'t tWt't the 
1916,'77·1U 19~1iH2 'sensnnh. 

Taking J"'f m; uo ~1J1Pttlpt'Hlte rah,~ <perbaps on Hu,' high sidt't tn !.:uplll.llisr an 
t·conom.i4~ gwss margIn 01$50.·1\:1] t'csults in a t.:af~Ba! value of $12~n·'~tt Nn wUllder 
it'tig;ttinn optimists und ~hun nm poHc} un~dyf.;;t~ think tJwrc nn~ t.mormnus t'I;*nts to he 
eapwrcd! 

Aller assuming thn:t the \vntrr!.lt.ryer·s \";r-qwl'tntiun of annunl nUnctitlon \\itt\ be 1.5 
?ttll/M.I nfwuter right. 1h~markt·( \ af\Hltinonf mmual IIWi1t pt.>rmegnFtre nl irrigation is 
:$~f!\1L 'rhj~ L~ in Hne \\,uh Ihl~ PJ:(lfit;lhlHty esHmated hy Daki~ (l9QU) usiJl.gparlial 
llud!tt1t~. 

GruslS Nlnrgill and VnJue~lurghudJ),.()dud(Vl\lI») and the JumJ)(0 
\VHH.tl.goess to l~uy (\VTfn~ 

'I'he tlntam th:!l tlw grt\\!t> rmngin 'fot \\~ller isct.lmnlkl>rH tn the 'V\lP, and thus th,~ 
effh;~!ent level fur ·I)rict;:· ... ~ hH~ hc~uihm1snnllht·it\ lhI' irrtUalinn J)(\lk~v mlUl\~ts. Annthtf.f 

-fIM. C"'" '111' ~"- ~ >if 

\h:w using tht~ \UlHC l->hntt run pl·r!-lpci'tiVt~. \~nuh! ht~ ihn!. at tht~ rnargin. th~ enst of 
pmdudng nnmht!,f mt~g::dun' of \v{ttt'f in rnost $itfasmlS i~t~rn. And thus, thl..' prj(,~~ shmdd 
he ll,!fn, Then" .J~ a m~t'd to (,'nmhilw the lung nm nml ,:..hor1 um St'tnmrins \.\'h!!fl 
dl"Vtdn(llftp wnlt'f polky. Flgun,. 2. shn\\s the "Unandnt situat.inn nn t1 hypolheliclll 
in'igmjon fnrm \\lth ~tnnual uvtfriu!tuls of $4H.UUO. 1\\'{l g,tnss m:lrgins ure ShtlWn n:laUng 
tnl~t\\;nter UM~ Rnd nperming: ~urpJus. Until tt larpt;~ er.;nugh \.olt;mc of \I;ntt~r has ht:en 
u~( .. d to gem·nHt~ SllffidttlH!!rn~S mal'gin tu {lit] n\lCfht~tH.hr thtm,-is no llourplus. '111ef't~(lHer 
th~rci.$ !;t!(plusu\uiIahlt>l It~r nppHltinnllH ... nt tn ,~onsumpHnn. Hl'("umulatinn nf .pnidu('the 
t'npituJ or payment n.f im:nms(!ti J1rkt~s for water, 'fen lnmt the gros~ mnrgin frmllCV{!T: 



nl~l~!lliue '. orw~1te.r 'Use llS :l'rmJu<~el's surplus. (eCOlmnlic: rcm}oruscnnsumcrs$utptusand 
thus \V'rl' is thct)f(!tlt~~dly Inc·ofn~ct mul ohs('.IlulcIYlnislen~Hngln tcrmsu,l' :hlng ,flU) 
sU5tainnhiHty. I3eul~rkl1nwl~~dge of fnnn :t)u$lnt~s$ sttu(ttute~wmer usecrfici.~I)ej'nnd flit 
t~lnn .('uSlsaru ncedcd~ 10 ,guide \vutcf:!lc)Hcy thrmuhrtl,nn nnt! turiff sfructure'seuin,g. The 
impheUli(~ns oJcotntllodHy pdce nucluntlmu~ m~HJ iucreusing tl~clmiC'nlerncicnc)~ me 
nb\dnu~, 

Figure l~ Rel;ltjollShijliH~tweetlgt()SSnHl ... gin p(.ltJneg~llitteor lOlHI wnt,cl' use 
IUld' ,o,H·r:tt.hlg sUrl)luf.i~ 

tn Figure t. tht: IPP nf ttn.~ histogram shuw~ the ~rn\sm~trgj.n rat! tnegnlilH~ of lnt~d 
\V;ltcr u~.C' Tlrnu.Ut*cd hy M1CCf:Cumg \!nltHllt~~ III frngntu.m water. Starttng !tum tlw It'U; lugh 
gms~ matgm Inn mC'galitrel~ pmdu\.~cd hy lwrtlt'uftun" \lSluga hnnlll prUpl\ftiCli10[ wtttt~t 

supplies. '·rlle hulk 01 tht' wider 1\ u\ed Jnr (.hur~l pa\WI'c!» \\1111 mnrettX[t*nMVC gruztnl;! 
industrie~ ushtg tilt' huhmCL' Ilnd PWdUt'll1g th~! h\\ve~t grn,\ mm']!.in Il(~r llwg;llitn.·. 

nn th(~hn~H) of grn~~ margm. un H1Cr~~i:I~t" in dellmnd I~'r h.'Itl\.~tJltllrC' \'vuutdl'HUflC' 

wntcr to move to hurth:uHure frum t~xtenStvt· p:l~lnnd ~lH.·a\. 'rJW'l Mlh \\eU "J"Hh tht' 
L'nnvcntmnalnnlmn~ rt'gnrdmg. tlH.~ future pattern uf irrignttnn. Hn\\c\tC'r. sine-tO (lvt'rht"',ul 
and t.";lpJWJ t'u~t\ mUM ht' melitl l~mlhtc a sustmmlhll' futun.'t lhc'>:C' ~htHdd btt dt~dtH:ted 
lrnm grnl;js mnl'gHl ttl fll\t' t\nme (!)o.tullntl: of kmg nm d(~mand. \V!wn thi!) lS t!Ktm\ it is 

1i,.t"l·n dlHt hnrHcultuff! lm~ lugh cu~h nvetht~n& ... ltnd Hpcmtur's itnn\\'mH:l~ Iwr nwgnlHl't" 
'"hl:11 t'ump<m:d kt p.l~lutt: ha~cd efHerpn~tl"( ~luntu:t~Hn. tt)(1:!~ Annn. J9tJ hlZ ActL. 
19~\)}, 



OIl thehltsis nfcn~hper'lne.gnlltr¢nmlnhling to setV'iCt!'Otlpitnl tURI re!murcu 
prol:ection,e"sts. (here is lhtleeffct~IOrCOJllrtludity l}~peOJt 'dellmml'fotwtltel\ ~nlUt. ·is ,to 
say. the long ttHlpnlfitnbiUty nf :llfOducthlll was luuch (he snme 'mfilncnmJilndHie~ •. 'TIns 
i~ intuitivell' r.ensf)uablt~+ Jhr .uthcrw,ise there wtluldhuvch,!cnlorge scnle shills of 
resources ·tn ih{~mnre Ilm-fltuhle' entcrJlri~l~s~(lll t9SB/89f bi~h \\tuol'lll'ices were .<:nusing 
higllCt' dct).lnnU fur lrrigulil1U'W ,tftt"tluUl hnrticuUul'e;) 

Expcc('edc(~mtI11~JY tl1putprh~esnre ... irnrmt'!gnt nwt(,l(s .... in estillmtiltg demund. Jbr. 
lHjgnlhm'v;ltt~l\ 

rh~ c'usb residunlnJ$lS .. :$ZU tu!rm.c,guUlf(~ ~~m b~ ViC\\,fU llg~dnstexllt~:Cl~d 
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