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Trans' rable 'Water Entitlements' 
,A GameTheory'Approach 

Ja~_3.l~·" 

• ,~btter.~parlmenlof MlQllemmt 'sr. •• 
UniYemly ofQummJqd.O.tt.on ColleJe~ 

u ;Senjor~Ufer.:~enlofEcono_. 
lJni'~ml1'Qf ~att4~ $ttueia~ 



.Mtb.,APtrall.ntf*t.:~ncay .n~ts* ;aatur., :pbM. 
wb.l"~th.dMana :toX"v.t.~.111 i."cHdtb',A".llabl..\ipplyln 
~y rtV.""" •. in$I' ,$"t •. ·govet'nlMnU ,.~.~lntntj.J.t:.m.tlv. 
vat.!;' '.nag-.ntpol.1c;l •• , '.UOb •• tra,.s't.n1)l ••• tar 
iIlnt:1:tlQtnb"wblcb 'progt. : •. etttcitnt ,.~.eqUlt1llbl.w.t.~ 
dl.tt,lbutlo,n.· tt, ;1,,, ;fot> •••• ntll.t.ltb the t~a'lt\9 :telotlv. 
:.catQlt;y' ,otvtd=.r, .llIOr_eo.,.rcl"l:lY .co ... tJ~tlv. ,.nvlr,Q.-mt 
for' 'w.t.r"1·1'1.gr~' in 'th.fut\1rflJ_W.tCI:O-9j1>er.tiv .. ",l11 'Pl.y 
.. dQaln,.t.role, .;in."t.u:~tloal"~I.~"J:~~.t.tlv •• IJ:O 
~lng; inn~r, it ,i.qOt&O.iv~l.Qat: ~aar:k.b.t fo):' ,1_t ... _. 
w.ter, ;1nth.long~t.~I1f,111·" :~d'"*ted, :1r.i'i:he,ba,t9,lnlng 
~.~'()tthH.c~pI!l'.tIY... lI1AHtJ.e6"f~n !bIly.;tQtMdc~ 

Qpetati'l •• ' :to,t w.,"~.ecQJ:lty :anclCo.pet."ltb. lndu.t:J:,y :.97:0\\1* in 
wat.l:NJ"k.~a.,~poJ;'.tl".9..tb"~ 1..f,;f.ctlve ;tnan •. lyztng 
t»ra.:entrat;t4i :"~I.t."A :~rg.ln1ngpt.y..n·l.pot1;ant ~1 •• 

~.papet:1M91n."1t;h, '., '~vl.oftA.+lu.t;:al,lq "w.QI~ 
econQ-V ~l~th.ndl.c::q •••• ttl., :pr" •• 1U>.' to~1nItltqtton.l 
Qbang..'.l'ft._ln~rtQt t,h. ,Pls-r;QC)Mlst.; Of" ,.c;as.,_t\lClY 
CQIIpIlt"itl9 >.l.t.maf:lv ••• d;,ral1oc.t:l0,npOllcl_ tOJ: 'thitJJot"der 
RlveJ:1JRaglonof ~.n.lan4~ 1.9--' .t.btOry' ~1 1.'Pt-.nted 'and 
,\\.-sto •• ~l .. t.,PIlX'.t9-.ff.l~lent '.nd.OQ!.l,lyj~.t, .. yott.~~. 
tt.de~t"'.n • iX, 'r.pJ:,.entaltlve:fa):Sl :lntb.: J)a.l .... :~.~ 
01 ternllti.vepoliC:YQption. 

Tbeuae ·of '."at .. , :r •• o\¢cp· ,in AUfltr.l.1Q;,beg,n, •• ' :itdiCi 
in EnglM+ol, und.r1:1pari.~nc~n law • HOWftveJ:\,llnllke in 
Engl.nd,tbecli-.t..ofAuatJ:aliil '''f!.''.t:'~'a.c_c. 't •• Q1ll'ce, 
an4water.lloeation :~R'" .actJ:tlc.li...... fo~~.tral.i •. ',. 
4.v.loPMnt.rb.:l"1parlanPltl1o.0~Yt •• t.rJ.ct*,a 'gJ!"<nIing'aelUJ'l4 
't'oJ:w_t 4lJ:o.y 'ftoll,t'li41tlQMlwat.r 11#1. thrQQgboQt tbe .1IQO'., 
prlJ:ti~ular,ly4~ln9;tb'9c:"ld·.inlngboQJa. AlJa .re,gl.:t; :$Ut. 
90V.~"t.. '.nacttCtCl ,legi.lationtor"",lat. ··UUial'l()CfAte ,i_t3: .. · .. 
water. 



w1tb the ·,~,lnd._t14 ·~~0lI' ,bQ~tb.a9rl~ltU1:'.lMft 
indUlltl:"1.~ '.~ottl",th., ~W.t.t' .• ~onoay inl\uttllll$ 'bilct 'JIlOV~ l.fJ;oJll 

.n.e)(panaionarypha •• :!ntQ thtl,.utgr. :~ ••. »y t,b ••• a:,).,'l98()iS. 

Rand&\ll (:1980) ·d •• Qrlbt4th..Xpan.ion.~pb."...'''J*~1040'.n 
elalltlq;supplY,OfWilt(tI:",:. lQV1.v.l~td ... n4, l1t.tl.. 
Qo.~t;ttlbn. 'torw.te~ ana.lnluleJd:.n,lit,i... .~ tile·w.t.t 
8CQftOllycUlv.1C)pta. :. ·~ri04ot1u.1. .. tic.U"lyw1.tb 'gre.ttiJ: 
Q.o.~tli:iQI'l. :~OJ;'wat.~ :betwe.n irt:1gator.t.nd.r ••• ~i"u • 
• xt.rn.lit;b,.ari ••• ~ ,~.r,tb.~t"ilif;yfOJ:.~inCJi tb. 
8\lpp11 :~o ... ,bl91l1yeq>ensiv •• 

Whil.e ·nodlatlncttz.-ualtlQnclllt ·.be· ,lsolat.s.,.tw"trD tb •• 
$)qIanslQnatY an4U...tur..pb ••• a,1:ll.r. ,wu a ,n\.1JLbe~ of 
41.tln~ eventalnAU$tralia dur.i.DIJ tit. ,1$8(j'swhlc::h ;increasea 
th.ct.JWldrorw.t.I."~A • .,,'t.4tC)ugl\1;d~lngth..etlY19QOf. 
,proug1'ltlncl."e.aln,cQJlpetltlon torwat..J: lnto i~.JX'I1'!.t.1~.:1. 
.~.na.,W_t.rw •• no;lon9.rvl.wed •• ,ar •• o\U'e.lll ~J1f!nit • 
• QPplJ,~n.a tbegC)alli .Qfu,uringaneft.1cient.nd •• qt.d.tRblf; 
<i18"1b\lt.1Qns'-lM'rsfl4.e4U8goal of incr ••• lnq '~. ~ ... 'tmtltl: 
lrrigat,iQn CWabCl.,.t. al • .,J,98o,Ver41Mf .1;$") ..I'1U'tb.~,~bll. 
the.ori.gil1al. ,alloc.tlona _re,d •• lgntd to· ,1rrlgat. ~ff~~~v.ly 
cJ:'0p. d".edcsult~l.at.ti..ot .i'.t.I.,crowln~~ttern. an4 
irrig,tlon 'prl1ctlQ..h.v.<:bang&dc!r .. tlcal1yoy~tl.. WId .• 
ha.r •• ul1:tcl~n a 1 •• ", 'flfficient w.ter.lloqai;lon. 

'.rranaferabl..,ater .• ntitl.-nts bavebaen,opetat1ng 
,ov.r8,.a.tot' .. nyy.~:r. ,p.n:lculaJ'.lY· ;lnAlMtricll..Thelt.l.latrlillan 
Si:ategovern_ntabJlve 'raq"ntlylookctd towaJ:~ t.r • .,.terabl1!tya, 
a·1I.ansotr •• l1o<:atlngth.~v.llabl .. wat.rr •• a~ •• 

TIl. ., ca. t. c. hII.·. •. n .. toft .. h. II,. B.o., rd. er 'RiveX' saslnextendtst;-oll the " - .. '-- ,-" '" , ... ", ',.,." 



• 

east ,toH1.Ulgindlin the wast., .• N\a;-eawlth ~c.ean. ~rJ.lfioffOf ,10,OQ 

qigalit.!:'e.pery.,aJ" (BrCN1\et.al.,1.983)4I: 'J.'1\. .Yflt:..';:Qn.,~,.1:sor 

'thre$l1ainrtver.; the Dw.ar"$q,M .... d.ntyreancl Barw.i.n.;TheuaGl Qf 

instreuwater is' :rfigUlat.a on 'tb.J)uJla~e$qri:v.~betw..n~n.tulw 
anclfl\UlC)indionthelRlrwinJ:lveJ:,;"aaiat.n,(:.of 'iappr,~~i.t.ly .1~O 
,It.tI. 

'ntis ,pa~J'wJ.llevaluat'fC)ur.lt.l"not1v •• lloc.tlon 
.ethO<i.~sea,uponth. 'tr.-d. ,bet1f.~8i)Cr.pr ••• ntatlv. ,t.~ in 
th. :Bor4erRi vera :r~ion,.Perfor1lanQ. altha ~ll~l..i.,cOJlPl1fed 
on ,the :bAtlls,Clfdlstrlb\itionoflncQ •• u •. ~tw.~fa~,. 

R.pres.ntativefarQb~v.beel\ •• leetedon ;~.bflstllotdl.b' 
supplie4byth. ,Qtm.Conthe,ctopp.t.ng' 'Pllt1;ern-, 1.~t.lon,.i2.ot 
watcn! a11OQ.ti()nan4on~,t.ra "t.oJ:'Il\Teot t:he1l2 lic..,n ••• a.along 
theQ1.1ttensl.and,sla.ot 'the:rfllgttlatecJJly .. i:.e.fQr the19~fS/86,and 
1~86187.wft:e~y •• r..Tb.' 8Qrder lliv.r.bQJ.nw..al~vld.d 
s~tla:llY ,intQ tm:eeare"flae;co;rdlngto c;pppllig,an4'Q11.-tlc 
.cbllJ:act,riiltlQ8, ,fI'follQW~; 

M:S;ZSi 1.: Glen1¥onJ)aa tClIhlOlntyreJ)J:'oo)c I t#ltllaeeld -~14 oll-t. 
~ndgrow1ngp~u!lt\lr(t,1.1.1cern. :an.dcftrertl ero;. •• 
,!.tla ·2; MacIntyre 'SrooktoBQOnWelt: tW! th,a.'f4't'WI8~,arid 

climate ,andgrowil'lgavar!ety()f 'broadaQJ:e.croPfiI • 
. Area. ·~.:BQo.i WelrtQMtmgil'\cil * ",itb__J;'id,cll.ate '.n4gx'owing 
p:I:'edQBinantl,ycot.t:on. 

DUe toth.llJdtatlon.o.ttll.9~ •• ,th.ory.appt"o$c:b, it 
w4sd.c:ided '1;0 .c()nfin..tllean~lyei.'to.ixr~pJ: •• _ntat1v. ~ta~. 
Whilet.h. 'n\UIbct;oof t~ 1.t90s.al1toj1.lstltYJ:'lln~q ••• lIpllng 
prcx:edutes', :anatt_ptwa._4.t:o/.n.u.r.th~t,s.lectedfaru 
.,er.asr.pr~t$ent.~t,iv. li •. po,,.ible .. 



Proflle$of: ~.sele.~tfldtantS in't_tl.tlJQf,,,.t$r 
$llQQatcionanclcroppingp!;'a\ctlc;ca'ara ;pr ••• nt.,dinT$ble. 1 .• 

~l.l 
charllctel.-l.ticaQf tb.'l!'.~bt!v.' ;~~ 

F~nt Area c;"opplq9 

.~~~~~--~--~~--~~------------~~~j --~--------------'?!l 1 

b 1 

c .2 

d .2 

e 2 

:£ 3 

15~ 

~QO 

40 

ll.OO 

700 

3650* 

aOHaotp~sture 

40Hl\otpa#1t~. 
:16' Baat luce~. 

Nil 

~02Jfaof cotton 

20811 ot~l.Y 
'8J.. Hl10f :p"stu~~ 

,.05 ~aa ,ofcQtton 

.. 30QO ,MJ:,Qton-tarJastor$ge utilize :)).19& 'tloWl'-~This ,i. 
additional to illloc:a.t1oIlMctcllar9$d 'attl 10W8;' ]:ate. 

CltgtiQdat~were<:ollecte(lft"().~69.tonalpo8t otf.lces 
lllqngthe :r.tv.-:rbasin,aflclwer.,u$e4inconj\1J\Qtionwltll 
Deparquentotp,:iJll~J:YlnC1\18t7:J;es_vap():r.tlon tlguJ:'8s toestillati.t 
cJ:QPwat.r.J:eqqire.~nt, •. crQP·gl:oS' ,llarq!l')$fotthe arop,,9r9\1nl 
we~et:aken ,trom ·.n~er ·QtsoQ.t"ces incl\1ctinQ' .Enterprise .1l\1d.9f!tfi 
fot the North Wef:Jtd~H.S. w. ,bf O'.S\111ivan(l9Q51tanClth.~ur&1 

A.dvise):ry Sf!rv.lc;e .G~Qs, 1I~r9insl?J;'()jectQfth"National Al.lStJ;'$li~ 
allnk~unfo:rtunatelY I .1ti$ n()t ,possibl.,trQ_thf.lava!labl.data 
tQ f)f:)tillflt$fanl inC:(')1l~8tX'(). 'grltlallaa.c:t.i vi "~ies.WhilEttl\i$ i$ 
:reQQcJnizE!da$41i.ita.tionQtthes1:\1~Ylit !.s ,~li.vedthat t~e 

incQlle.gener4tedf%."o •. irti9ai;~cJ ¢X'oPpin9wog .;<1 .'~. :representfd:i V'l 

ofrelati ve,to~altarllin~olleand .. SOO.! irJ;'~gatQJ:s 'rela.ti vo 

I) 



• 
6 

W$lt~re .•. ~. ·~~$~p1:1()lJ i$tnat~s 1;b~' ,t~~~t~h~Y • . i~tj.gat~(ll1 
li.cE!ns,.$ , :th~nth~ JI~jQritYQt f~rJI .. 1ncome i$~e:r:j.ved ifro. 
J.r~igat;i.Qn .• 

The PQlicY·(2ptions 

Four ~.lternati ve policyopt:1;QIl$fC.)t tb.doflnltionC)t 
w~tG:r .el'lt~tle1%tQnt$lnthG.J3oraerJt»~(lrs .rogionftx".a lnve$ttg~t_~9 

Slatton .. 'l;nud.nt~U.ll til. tl;'.d~ ti()n_'lQl1 •• n~l.nd'll.QQ~tl()nbf. 
PQ:I:'QentflgeofnQIl1nall!l11Q¢at~()n. The traCl.ttioll~l, :.,tbod ,ll.s~en 
illcl\tdedal$'A,polnt'()fco~pari.Qn" 

QRt'on2; .t.w()'!"'p~tt:_lloc:ationfl1.11~~ i;ot.bttlfttW·.$oqttlWale. 
system. Based cnth.reco.Ctn~a't:~QnsQt 'tbe' ,CWI'R, ~e"J!'t, A 
411ocllt1Qn ;~$,'tll'ken :4$15() 'JIL (Qrfu;l.l.l~9¢atiQn), ~Uidtb~ 'p~rt 
Ballocat:10Jlie 'p:ro~~~oi'l,oftheblllance;of'tb..llVai'lf1blQ ",,.1:.)1: 
X'(;l$Q1g'c:thAtwQ-pa.r1:;$yste.ltJ.$ •. enfro. tb..w~t.:ca\ltbprt1::1~s 
viewpQ~nt .!\'~ ,bal.ilQ.ing 1:her.lskotf!t)tt.J!'ellely low 'flow~f.lga!.nst 
higb.erannoune,dt~llQCatlpn.. Inotbc:t~w01:dS, "11gb 1:r:~·j.9a1:o:r: 

tPQ's tl1er,isk 'Qtl)f1ving ,aslll"l.1.l!"'.1..loc~1:1oJ:'lQJ)$vfaJ:'a9.buthl.l" 
th~~s~nl~~C:9 of :,a,ltle,,'t:. ~·A".llo¢~tlQn $llPplY, i.,Q,l..$O.HI. 
()r, 11'l1:he ct\$ec1t' •• all.r~ll()Qatlons, thtiJ,tQll :JlQllinal 
cntantj.ty. 

Wh.nth~1;c)t~~alloC:£t:t:iQn .t.,lD8(leQIla ,pr()PQ~lon.l 

})8f:Sls, tbos..w.iths.all_~al'loQ~tlQru' .. ybe; tf1C~ 'with '~ . .,Qrl .... 
Villbl$.sUpply,; In$Uftlcie~~ '~4teX'fQrev~n c1o ••• t,t.cJ.lse :4nd 
11y~stdQkpropo$ ••• 

QPt~91l3; :. two-Pll:rt allocation w'itb. s;gJlR1JI)~1;iU lU'''.! 
cont;luJqptive~l.lse j.mplj,ef.' d~finin9 ·~~19ltt tQ,prov1 • .tono~wa.t~X' 

,1'rhe.(!e£i1nitloDQtco1'ilil11UPti VeUSQ JldoJ)tecl ;bereditt,er$.frQlI. th' 
Amo;r:,1cand_fini tlon~ In Amer1c_ ·Wf11:.J.:'rigb1:s. 'Q()l.iJd ,bf! ~~_int!t~J'l.~ 
undeJ;'aQon$1JIlptj.'V~~f$(ld.t'initlc)Q witl'lQlJ.t\1tili$~t:t()~h ~_ 
;det.inlt1onild()pte4h8~~1ncc)l:pota.t..tb'C8entte. ;tQrWate~,J»ol:tQY 
Jtfl~.a;rch l='~¢()_end.tiQl'l to~tlleJ:e!lcoup.ent ,ot:~\ltl1i".dw~t.r 
all.oQ~tiQns~ 



aQC;:Q~,dtn9· to ~Q~~f9r;ttl 'of ;bi.st9~~Clll i.u,.".Xn .Qtb.~ wO;rtt$, 

':i.rti9~tQJ;'s at.()nJ.'1~n1;j. tl.e&th.qq_ntity:of w.1;.~~Qwl\1chtl\"y 
b2.1V~l;la4. :~Q~fi¢~al\JfJe; l!i1;h.p~st.N.tur,~l.1y~ .,t,hi;$· ,lncl~4'Q 
tbcarecC)gp.el1.t.()~ un:qti'li'~.d Al.19Cl\t.1.on,tlqt.Ql~Q. 'invQlvetJ sQ •• 

• ec~~1$'" o~X'e(U.st~1butiQn, "Q( una.%1.lt.t~'j. •• g~ ,al'l()Q$t~Qn~tQ 
.t):;y::tg~tot$. unCie~ th!$.sY$t..t.fJtC:U.strlblltiqn otW~tl~ ~~. i"'J!~d:):l.., 

2wil~ oeC:;\l~" Til.· t()i;$l.qu~nti.tYQt 'If,,~er$vailabl. 1. ,1$86 ,~~ 

Tbe q\1ant::tty ;:r;s<l\1:lr.d tQCR'9' ··th.C:I:'QPs, 1nthe' 'J:'f3PJ: ••• ntative, 
fa.:t1l\$,· total$ 2~g~ ~i$ ;:M):;..~ll..~.ttAall()c~tlQn: . .\$: :64".$ .~ (.3,.~ 
~. :for f~r$11 ~nci l'(l ·HJ.;·fot tbeQ.t.be~eantfJ) ,1~ .. vlnf112 .• a 'HI. 
fO~P$);t$ ~11oc8.t~on$ Q Gtv.n..toteO. ~_rt:aol~lQJ:_tl()n·()t 15'3.)' 

:HL,the. ,124~ .JQ'.:,:t.:,p;l!."en.tsann(:)\1nQ~d '~I'1: f) 'id,19c:_t;lons,cf$O' of 

,th11l' tQtal.Sinc.F_t1Il cb~. nQ4ell~Jl4 tOt' 'w~t .. ~,t.lt.,n().lnt\~ 
~11oc:01:19n, tprll~ o;l,reall()Q",1;ed. tQC)tbe~ l1$ .. rs..~ 

,,.~~,..b:.-Ulqtl~ ~a ··~~a:tloc.~lQ ... f~r"11~1;1Qn 
QfUl\ld:i,'lt • .a, .am4.1lPd ..... t~lt • ., .llOQflt!olil$ 

lI'J;'19~to~ NQl'I11nal 
l~lay.~)"llocatiQn. 

'~ 

a 
b 

d: 

lsa 
300. 

130Q· 
700 

36'0 

'HistotiC:llPartApattB. Nawa.ooQ\lnc:;.« 
1,S. al1QQat~onallqc:atlon 1~119QAtiQn 

MLMLML 'ML 

43.6 
180,,4 
1~24.7 

a~4 .• 7 

43, •. 6 

15Q,.'C) 

~5().O 

150.0 
150.0 

0.0 

24':,'~ 

:$59~1 

'67.$ 

290.6 

4~.!tf$ 

174.~ 

lOOg.? 
217.$ 

3440.,6 



ClrJt 1 oJ)' • t trAGi. t~QnalQlle.n.:bln(\ ·~l~QC$tlqn. ,wi. t.1\~I),p,P.t~y,-ul'. 
Tnt) QQ'l1s~P.t~v,fI"'1l8_~pprQaQn_4()pt~hQt. inQI\lde, • ,prQPQ~t~on~l; 
X'e"llQ(:.t1Qnt.01.tt19ato~'WbQrA):'.~til izin9th.lt JallQ9.t.f.Qn«', 
'!'bfa.· reCllst:t:~l;n.\tton t$pr,~ui.nt;~, ,~nfl'$J>l~ ,3..TlJe ,cOn*~.nc::_ Qt', 
,.\:leba lpol ~cy lUeanstb~t~.rJl$;4.nClt,w.l\tc;hr~il;'~Qr~i:b.n 
th~ 'fAnllOUJ'lQe.dClllQcatlonto ,1J;~19a1;. t:h.t2;'crOp'ett~c:.l$ntlYf 
r(!Qetv. ,1:\ :l.r9'.r~ll9C.tion;~.l$ti,VltQ i:h~t~ un.c1~:t;' t~~41tt9n_l 

~ll()c~tiQn.Lik.ewls~, tb().ewbo~sqtl.tJ:" l,."tba.n ~O'o~,~.l;­
nQm~11$1"11ocllt.;iQn w~l.lX'.Q.J,. ve l~n,s~d.r ':t:hl.c<>".umpttye~1l~f4 
d.t.lnitt()nQtlll]~oc.ttQn!t 

xr;,t9 .. t()rNQ~in.l T;Att~1;lQ"alH!s~()~.\Q"l 
(Play.t) alJ.QQ~t:lon ,.11Q(l~tlonql.: 

,4 ~52 '9l ,43.,.61 

b 300 ,~~O 180.'36 
c 40 ~4 ',0,00 

d 1'-00 780 ~a~4,'7) 

e 100 420 ~:t4.1,$ 

"L 3650 3390 3513.38 

'J'Qtal 1885 2196.93 

Wew ~pnQgn9$d. 
a'llQc.~t;i()n 

37.5 

~'4,,1 
Q 

1(r';O:~9 

201~4' 

3440,$ 

lnd,v_lopj.n~ .~. Wl\1:Q:r:.~k,tt~l~c::y,Rlll1c1a~l (198Q), 
a:mQng'Qt.1\~ro,v1_\f~ ttl. ~QleQt'the: •• rJt.t."bf!tngtopt:9.o~e 
~neffic*~nt.n<;iflQCtal1y'~qQlta.bl. w.t.~c;J~cat~~b~t~Qn.. 'x" 
.val11atirlge~~t1.,.tb..Sc)Q1_1·c;ilo~c.pbll9$Qpb!C!" :.o.1;.fJ',.~tntlf 



,ernPJ:~QedpYflcqn9m.i$1;s j.ncl~~@ ~~Rawlf!3~;M~n4 Ut11itaJ:~an 

(J;3~nth~,i.a:t:teJ th~()l;.\$S Qt fl()(d .• ~ 'j\1stic~ .. 
, ~ 

Under th.~ltawl$j.l1nth~()J:y()tQ()c.ialjqfJtlq~, ,tb$ 

Q}:)j~C1:.i Vf)ot$9c.i~t.y,1$ t9lDt\X~.i$Q tll.eWQlt~~.a,' ·Qfth"W9J:'f;l1: ,ott 
·J1iembe:.:s QtSQc.t~ty. 'Rawl-sd~$¢\lS~Qstb~'Qo.nQ~Y;, ang ,$()th@,~t, 
QfPQ1~c1.e~~tteQt1nqE5QctetYI ,~,s ~',~QQtal ,$tElt~.,SU~p()~~ 

.indi v~fl~~l~in 'a,~Qc,tal~'t,te ~~Q P:J:<1$~·,~~ 1n1:e~,9tthe~~ 

WQlfal;"e $Ugllt:llllt: 't' j$t.hfl! itbPQs1 ti.()Jl~n'a '$QQ,i~l§tatftx~n4. 
Wj {)C l.1.$ tlleW.lflll;'e, ,Qf :in~~v!aUal i ;infScn:~.l',tl!lt_: ,~a,.'l'he 
~~wls1~nleniQQg;r:~Pb.ical;r\11e wQ\lldaJ;'gq~ 'tb_t,t()J!'~'pa~rQt 

$OQi~J.statQ~X, y,iti$t~ei.:h.~1; )C' >y.( \i.~~$o.Q,i.Al~tatc! ,~, ,is 
pret~rl:'~4 to $QQJ.al tltlltf:ol'l, )if~,np.()nly ,~'ft;neJ;. i$,$9rtlfa, 

,tnd.i vlq\l~l ; ,(1. ~.:J ~'N) .,f;\luch:tb~t 

Wj(X»Wj{Y}! an4 
w~nHllllw1fyl"fo~~1'1 ~.< .~ 

FQr ~xampl., :a~$\Un. ,ll sOQiElf::YQQn,i;'t.d.Qf'4~1~ye!;"$ ~nci 

th(;lPQ!5I~ib~;L~ty()t ~WQ f;JO(l~.l. .'tA,te~ IX,,.n~'1,,A,l1(ith~t :1S,Qm~ 

JQE.!$f;JqJ:".$ ·o( ~8,1~we'lt~:t."~1J1tel.'" 'ot.$~.nti.$]; 90od.$;was~ofJP1Ql~ 
an4pro4uceQ (2,3".,71 insQQl.l,~tat:$xand. {:~/3,$,6)tll,s~ci.~1 
~tat~y ,Applying 'th.t8~1Ilsi~n l,)(lQQcp;fllph~Qa'lrul., tbe' t.WQ 
f;JQQi.alst{lt~~Ja~G.tlqu"lupt9P(:)r~;u,:)n 3, wh'J:$ ~tJltelClDa)t~Iqi$~~l 
theweltl1l;$'9t thewor~t, an4$.0)(> "I-

In,oQJ1tr~s1;, tn. :~9JQmQn gsaC1$ 9ftl\.'tntb.JI11",t,.),pb1;to~o,fhy 
of ut,i,l:j.t;vwQul~ .• J:"Sf\l. 'tll.at thElC;U.s1:~·:U'\ltlon .tjt w.l\~~h wj.~h~n 
s()Pi.QtY)lDq~1: ~al(1~3', tbe'~r.At~$1:JlelPp~e$$,Qfth'9J:'$ate"t 

n~J:" ;-fl~nc, .,for; ~nypA1r01! $QQla'l.stati:l~)( ,'I;lt;1$ t:rue 
thatx>y tt· Inc:lOllly tt 

.~ .. Ava:r:J.Qty c>t·4~tlnlt~9Jls ·Qt'w.lft\:r_Q~lllQ .~. QhO$~l1t 1)1lt: in'the 
pJ:~Q~Qt ,'QQJl1:ftxt.onl.y tb_gen.r«J..Qgng~p1:1.nfi~g~d. 



N N 
:~ J.rIi{~} ~"" '~,Wt(YJ 

.\==1 t=;tl. " 

Intl'l.~ol,lQwin9' fJe¢t~on I tbe$~plltlQ~Qpni~t;Jof ~t;JQ~~l 

j\l$'t~ce~r~ inco):J?Orat.~g ,~nt.9 ,~ '9pe1:lle9:t:'y~.oq~l. 

G~l11~tll~()1:yd()e$,not ~;ttl~p1;t()~~t~bl~esb 'Aun~qy.(:l 

eq\1.11i.p:z;;1,\UI1p;t>ic:.e" R~thel:',tt,at~elllpt~tQe$ttml1t«:l.,i,naiv~du_l$' 

p~YQtfs frQJ1\Q9alltlona inthel~9bt qt, '1;h~iJ: thre~1; potential-or 
b~+9ainl.ngpowe~. 

$uPP9~e tll~r@ .re .~,nl~~~;t'Qft~tmE!r~C:::c)JiiPElttn9',f9t 
allQ~att¢llso! A as¢ar;c(t' ,refJQ\,\rC:$ ~,'.I:'b.$'tll~tll:$ lllaybe,:regC!lrq~g 

~splC\)'er~ :in ,~ COlllpe;'i.t~v~ igl::k~t:oJ:' tgAm~'.1'bEt, 9QJtlpl,ete $et, o~ 

p:Layer~ ;!$!{, wbere N ~' (~.,p,c,.,~,). 'Xn tile prpce,$$ot t:~~qf!,ll" 

player$ ,will ~nte:ri.nto agree~~n1:f3. with ,~,fJubf3e1;,ot N,$$ySt 
wiler. S, i3l<J'lQWJ') ~~._ 'lOOli1;ion. 3 :'~;t' e)C~mpl~,S.(,_,bl,;is~ 
Qo~li t!Qn g~t E\t;J!lereA ~nd ·p.'1'hi.s :m.:UlnIJ,ttltltta.~e.tf;l" ,'''' ~nd 'J:J./ 

ente;r:111tQtr~gf:i9t \w~t':rllllQc~t:l()rUl.~b.p~YQt~t):qm i;tAde '1$ 

tb~ in(;:r'a.s~ ,~ntgt:~lfa.m1nQQJlle g~or:J~ ,nul~g111 ~$ ,~, .:r~$~lt ,of' the. 
n'wwAt~)J: qtl~nti tic;,$..'l'b, p~)'C)fft:roltl ,~~chpQtQnt1~lc9~1~ t~'qn 
fQt'JDs pa:rt:oftbe,gbor,S?t;'{i.~$!i.qS:unc!'t;;i.Qn, r,rh~ph~~A~tfJ+tstig 

fttll¢tiCltlPl::Qvl4.f)$ f;l~in91.n\1ll\':r,i.c~1 !n4ex pt t;bQPotQn1:i<.l:twQJ:'th 
oteacb cP$J.i,tton. 

N~1:ural1Y,llot~J.l PQf.:1~',ibl. OQal:tti.QnfiAr,:r.tional' ~ntb~ 
~ep~f!!Qf inp;reaslng ~Q(J1~lw.lfA:re,!iS~PpQStl tll~PAyof.t tQl?l~ye:r; 
j;p:r:.tQt'tg tJ;,,"e1~qi. v'n~$ v il:t:bep~yof,tt()J?laY~:r:iwb~ntbifl 
~l~YQ:ri.$ ,illvQlvect~n ttadeofw~t~r en1:1tlem,nt(:.t i$1:,1;Anc:1 'tbe. 

~',:tt ,tbeJ;e ~re ,Ii =- ,6P1Aye;l:',S af3:11erp, ,tbenPQsf$,ibleQo~lit:l.()nJi 
A:r~' {.f1l).I, {b}.,., ~ {f >., ,( a, b ), { ~/4 }, •• {8, f } , •. ,,' •. (~,I:>,4,e I t J 
'~ tQ1:alQt~"""!1();"~3 <:()11l1itiqnf3,Not~~tu;~tt;h~d~till~'t;1on ~Qt 'fl, 
QQa.liti<;>ninc;ll.Jdef3 'in<t.i.v.i.4t1Q.ls ~Qttnglni~ol~ttQn, t,e" ~V~'&'1 
plll¥(:U;PQUld ·b$C;QJ!l~ .'~.co~11 t1.Qn. ,. 



p.y<:>tt' 1:.ge~<:!h Qq~l.j.1:J:l")n '$ ~ .. ~,t~. FQ~tJl. $ix fa~s, P~YQff; 
V~QtQ~~ ma1p~deti.nedas, 

{V~,Vb' ~ __ ,."v'f}bet()r~ t~~cl~,And 
(t$ , It.)), !I- ,tf} $tt@~ tJ:lc:lfi!" 

1.Tb~ 'P,~¥ptf ·tJ:"p#l 1;r~dQtQ~ACb ,j.n(liv.i.~~U1.l-J!lq,t b~ ~1: l~~~t 

equill tC)tlltp.yC)tftQtll@tnq~v~4~~1 It 'b. :Q~$be 41(;1 noten1:~)7 
intp: t~A~';!,~. 1:1l~p~YgefpJ;'.i()~ t()t~~4Eaf';1'bi.$,m~Y''''~lq;)J;''~t;:Se4 
olg~Q~~.iQAl').y ;a$, 

t1. ·t!V!., 1 '~'N •.••••• ( ~) 
~. 'TJllt ,:Jw.Qtt~Q Pilyott$'.tQIn,lQt>e.r3 Qf ~. QO~l.j. ttQn$i~ ~tl~~~t 

eq\l~l to tbQ Pf1YQttt()tb"cp~l.it.iQn s. 

:1l t. i .'2: V s '$<;' N 
.i .(t $, . 

3.Th~$lUl\Qf tb~PAYQff~tQ .ind.iv1d~al" egQal,,~the :$lfl),pff 

frQ~agr~nQ QQA1.it.iQfl Q.tAl.l th.pl~yer$. tD,ptbtl:rwQr,d~j tQ~ a 
Q()~lit,1()n1:() b$··r~t1Qnal,.it Jl\P~tb, atl.~a.t ,.tiI. PJ"ofj:table tl$ 

t:negr,l!ln(i.QQ~l.it.ion. ,tt 

N 
.~.'. t1 ~tN 
t=l' . 

'l'h~lP~¥Qtt V$ctO;t."$WIl~Cllf~lt1]; QQn(i~t~()ns (1), (~), 'and ( l ) 

ll;t:'~ known~$~J:u:Jomi.n!!l1;,q ... i.Jg~~1;Ati9n', AngC6n~t1tut~ til. e~t;t:'~m~ 
PQj."t.~ 'Qtwll~tj,$:kn()wn. af:l1:h,e~,,'l'IlQ CP~$ .1$ ·tbe '(,ita1:- 9t 
j.Ju.Pllt~t~on~ . tn ·wniQh t~v~t~y ,J?:J.~y.rtj.nd$t;r;a,dQ .J"§ti.oJ'l~l.~~Qb 
Pl~Ytl~ t,(;l¢~lv"$ .~1: l~t1~t ll~ m,qch .~~ he q:rfJneWQtJ:l." recf!l Vtf,J 

wtthQu.tt:r~<i~,llnq'n() <i.,;:r;4l4$ a(.n:.·~~mf!n~f?9u.tstgetheC;:Q;reW91.l1g 

p;t:'Qv1c:l_·anygr~~tQrp~yot.t 1:h~n1s att$.inabl$f1,:PJQA¢O~lit~QnQt 

~l;l. tb.QplllYQ:t"$.'t'h~cC)r~ Qontainslill tb~pay()tt veQ1:9l:~ tQ'r 

•• 1"8····· ·Ii .... 



,P~J:~tQ~§tfiQ1ent atf$tl;'j.b~t~Qnfl,; j;f A9~.,gQ~';n()t, ·b§v~ ... ~ ·C9,~. 
the!), .~ t: .. ~~..n6,t~f!5~!plQtQ ~Qh~@v, ~J>~~@to-,$~(.tQj.,f:lnt 
(U~~tJ,'i)l\11::.~()nq~ 1:ll~'~VA1.).t\bl.QWAtQ~ X'Q$O\1r¢~~:,:pm1;b.~~~;k.t~ 

'l'h~ W()X'tb9~ .~ cQ~l~1;iQJ1;and tn~ I>~YQfttQ ,j,nq.tvlQ~111 

pl",y~t$ ,~e.qgJ!1~$ tJt@R~~1~ttQJl\wbtqbb,~~9,in1119'C9~en9f;l~ .;i.n the 
m~J:'k~t. l11oth~J:WC)~Q$,th$PA):9~1n.tn9 '~~tlnl$(tb~'QPtEt), '~'~.bQupg 

bytb~v~l\\tl~ ,Qt cQal~ t~()rl~ anq'tb~, "A;L",~ Q~ t.\llthE).i.t'.'~;~9$t()!"~ 

jolnj.n9~:9rAn~c:.ot\1~ ti9n~, 'rll41t p~:,.-gl),!nin9powe.;r: :Qrtb:t"f,Atpt .~ 
Pli:lY8.1: . ,,~n ").)Q •.. 4~l\lonf3~;t"atQ4~~£n~'A' f3t11lp~fl~x~mpl..jp' ~$~l~QJ?l~YQt;' 
A ,b.$twQoptl()n~/tp t~Aqe 'w~tb~l~y~~$Q ,lAn(iQ( o~t~~~Q.Ef· w1. tb 
J?lAye.rq,lt, .1$' ,11J;~fl4Ul1;Qt, t~~d1n9w1tb ,Pl.~Y.J: 4,1:b~' qQ@~nf;lc1. 

inq9~~ Qfpl_y,@;r,. •. ~nQ~'1n~r~~£;S'QJ)f ,~IY, '$)'o.QO" tilt.:; 
PQt~"t:t~l.ly ;P;J..l:)Y~;AcQ\1lg1n¢~~~~~ h~~QJ:bQ~lnQQJ1lQ'p)'~ptQ 

.$~9Qo.:playe~ '.~. CQ\lJ:d,·th~nu.$Qtb,r;I~Q1;~nti131 l;n9g~~ttQm 'tr~d~ 

with J?l~yeX"d ~$·J:l.b~J:"q~inj.%?-qtQQl()J' thrEi~; l,.n~9Qt,1~tiQnf3 w~tll 
:pl~yer bon4 Q tQe.n~\1t"~tleA~~.$l()QO~ 

Tbesetot lln(iomj.nAtgg ~mp1..\tf11;i9nt;lWA1Q~ ·fQ~$ 1;he¢~;,~ 

i.Q Qtte.n top lA:t;'9'~ ~o~r;ovid'~nywo:rt:bwb.1lEl ·.tnfQ;t"l\la.t.tQJ'). ~A$ .~ 
resqlt, tb~o;r:'~~t.fJ~~VfleX~lIl~nt3q ~lt~~n~t1v. m.~~ntJ of (;Qni;;'AQtt.ng 

tneC:;:QX'~ :to .~ U1li.qg,8 .$Qluti.on,.4Qne o,p1;$Qt1 noi: y~teXl>lQJ;ea., to 
1;he~Ert()t the ~uth():t;s'~fiQwl(lg9~i~ ~genttty~r~SJf:l(:)(;1~1l;Y~l.1$t 
!mp~t~t;tO"~ wttl1i.n t"'e.Qu~e,.'.t'b~ 'nel<t;$.Q1:~onwi.ll g~l1l0J1$t1:~t~ 
how ,.At~i"son'S$JU~~f:l\1:re.Qf QQQnp1Ui.Q .:l.n~qu,.11t¥ .(JAn ·.J:>e·inc;o:rpo;t'f:J.t~d 

1n;'0 a9l!lm~ 1;neC)nmog~l to f!)$t.t~~t~fiJpqj.a.l~y)q$t 1l\lPytat1.on~ 
w!':tbln tb~QQre,. 

,.tkinf:lon (1970) ;tn ,eX~tnininqJt1e!1sp.renu~;nt Qt inE!(Jllllli.ty, 

l"J:op()~edWh,~t hEi callf!(t. 'tb8 e~~ll)'<1~stribut~af.!~p.~v~l~nt 
incQme' .Hc;t df!f!nefi; tbiEJostbEi lE!Vf;ll Qtp~1;' C:IJP.t 1;'" ·!nQQrtlG· eqtl~l 
to tllet;Qtal weltare9Clll1erat~QPytb49 aQtt.J~l ,tnc;()J.Il~ dist;~j.t)\d:1Qn 

4 TWo ot the mOl;'$ cQJlUllonlyu~ed.criteri~foJ: .i4ent.i.tyinguniqu$ 
SOl1.1ti.Ql1r3 witb1nthE!col;:.d8:reth.Sbapley yalue;snc;ltbQBllcloolus 
(F1:iedltloJl, 1986; . Beu~ba;r;$ch ,1976; . Owen, 19()$ ). ~b<:!~~ Cl;";I. t~r.i.~ C\re 
not, however, designed. toldentify $PQj.~lly ... just iraP\1tations, 

"II"(j' .... 



(Atld.nsoft, .;1;970, ,sen, :19·"'. :Th.~11y~dl.trll:lQ~~.~lv.,1.nt 
.indo. Y.".~1.. aC(;Oi"41nq·tc> 'th.4eg1:' •• Q~ tn~11ty'ln, <-,oci-ty 
(.a) ..... cbtb.t 

H 
y •..• ~:~~q; 

;1;-1 .1,..a 

wlteJC'eyj, !stbe In~·ot i.ndlvldQ.·l ,1 

Q.l..w.*"attingottb.41.trillN.tla., 
Qf Ind~· ,l.D.~1.ty .• 

• k.OJa ... :,t .J1nQ •• f.'UC8 (19.) •••• 1n14 t.h..~ltic ;~.l.....ot 
'.CI'tol'.elli.". 'th.obj~!~tv •• ot .... 1.· liM ... nth.tit •• , .~ • 
• ~lz.d 1n 'tbe'l'a'bl(, 40 

~.I 

Al~t1" •. ~"oC' '.' In.· i1:.be .. t:k1 __ ut.1·:'i~rODt::tl., 

G' .). '" 

l~ -> ~ii~:flnlty 

.. tfUud.t •• lf~. con~ 
RaVl.l.n:.olutioft 

%11 ·tb.p~ ... nt ·<li.cua.ion. ,,~,"'t1~.Qt;wolt't".·ot 
IncU.v.idU.l.i .1. ·tM :PI&YOff .• ft.l~ itr.«.t,i.A~aod.l, "bleb 
:")(1.1,.·. " '!)IJ.~bt:.a •• _ot 'Canl .p1),ptf.' _. ,.Ub~tteb ,to til. 
cona'tJ:'.il\ta :of~.cor. ,v1.11 .idlnttty .:i.Plltst1.onc ')fblcb._t_bcItb 
.p'1:8to-et.tl.;ltnt an<t.JOClillly fiqultQl. ;.Qcobllh9 ·~c>th. ¢J.-·);t.~l'.· 
J:.p1141t4byt.~., ob,.e:tlve t\U\ction. Til.t; I" tbeJlOd .. l·"Y .be 
!·Qr1Nl.t ..... , 



~.' 

M •• i"H- .llUli~"; ii;." 1~Q 
tlu.bj.ot !tQ,co.t.,Qondltlonc()l1.tt.lnt.Q~; 

t tl; ,~., v.' .elf 
;1",. 

,N 
'.:&·t,1 ;-.1:" 

1 ... 1 

,tfb.11..fUlionofg __ 'tl'leol'ttlc'pltll"()pbl •• ··Qd.·qt ... 
of.C)Cl,l iQttlQ.t:heoJ:.tio.llyp~O\'l~...JiO(!.l ,foJ:i.v.l~.tinr 
tb.peJ:fQ~.ot.w.t.~ ;lI&D.g .... ,t poliC,)"» tli. :t.alte.tc~ 
tlbtm It, ,i. ,applle4 ,to .cu •• t~. '~.eBplZ"l~.AllPl. 'WhiCh 
'iq,llOWll appli",ttt. :9--, t,btlqJ;y 'a~ch,totll. :lI3t __ tfor' 
in.tr: .... tertn~., 'IOrdtDrrd.V.Q' •• tnot~1.n4., 

App'lyin9tbe (~.l!nvc»lv....tt_tlngtb., :pot.ntl.'l 
inc,.,.. ote.ell o~th. ,co.ilitlQna ,frQlluong ·~·.1.,,1.~.rtI 
•• 1-=t-o froai:tt.lOrdo.»: .tv~ ••• tn.'$o<:t.lly·'~.t,illPUt.tion. 
lit. th.n4.~lved fr~th.'.tcf' ,J;a,pt;at:at;ion.wlJ,lol1ptQYldet • 
:r.t.lona,l lnqantlve ;tQ1!pattl.1 cal1tlQns ·to, t~.4t, 1 ••• tI:0II tb6 
core. 

A 11n,.t:prQgr:..ung ac4al 'l.;UM4tQ:; •• tb .. ta ,th. 
$Uxi.,. 1"00" :wblcb 'CQttl<.lbe se.,8r.AtM ~~ra..,th. !.v.tl.bl.w.t.~ 
:r •• Qut"c.in .aQhpoaaibl.COIllltlon und.J: •• cm .. tb~oE' 
1I1100atlon.;Tbeoptlul,.-yotf;s 'tQ •• QbQttl\.;CC&lit1c.,. :fon. 
'tb.cc>p.tr.intaoftb4tgs .. 'tb~ty '.,a.l. 



'~. cot'.;~4,fln.l 'l$putatl".-roJ:: •• c:h policy optIon 
",ave~.n a.rived. u.lngQsl' .. ·.n4~./l'Un~. 'prograllld.ng '~QkA9.' 
'"nel 'pr ••• nt.a:in 'tabl.S,.1'IUll' ,fSP2: ••• nt.s't.b. ;1 .... ~QII8to •• c:b 'ot 
tb. ;J)l.y.r."f:J:'o.PlaY.J! • itoPl'Y~ ;1,. ,an4tbepayOftto ttl. 
grandcoalit,ic.ntQreacbpollcy optIon,;!,.,. ,Mtp :ia 'tb«,P,a,olt "to 
,t.he '9t'aJl4Qoalltion\iJ\tl....twQ-ptf: '.tbOciQf.llQC:,.tlon. 

Tbe iopi:i •• lpl ... <I.rtv.sby;'t<t9r..,.lnglndlc.t.,t,hat 
til., ,defi,hltic>n ,oftb • .,.t.r.ltttl .. rat):)efo~etJ:.4., '.ndU. 
lIQ.tequltabl.cli.tJ:ib~tlon,PQ.t~tr.4.,4',~n4,upOn "~. 

;pbl1osQpbyof 11001.1 :,,,.ti<*$4Qpt.-tt vIz. 'Wlltth4trtbe govaJ:mlent 
.dopte4, '. :R."1.ifUlQrhnthb~d.l0.oPbY' !Qf 'jU8tl:~"wh.tb'ttl\. 
"'ttltar. qf :nQn-l~i9.tor. ,bratevAUlt in.vl\luat;1ngtb.eqult.y QI 
Jlar)(et"olutlQna. 

I...~t.s, :~.al1ocatil\9th.):."ul'ce1.Uicl.r. 

cQn.tnIlpt!v ....... ctlter1on' ,lncr ••••• th.pr.-tr.<t. X1ttw:nfro.,~ • 
•• tflrt-, •• oUl:'ce. 'Untb~· 'atwo-part.s.(1nlt1on 'tb. , .. "~ag. :flltJI 
1n<:0 ... d_tlvedfJ:Q •. ac;Qn*tDlPtlV'.-•• :dl.t.tlb\tt1on .1.$108365, 
co.p.r~to$10a138 .fro. thetrI4it*9n.l :.11OQ.tlon~ 

The ,to.lat!;". 'ju"tlc;. :b$t.w •• nth.,tMQ~part, '.11.cx:.t,iQhiYld 
the Qtl •• n .• land allocu\tl.on 1n :'teru lofa '~"l.i.n~~lt.rJ.on 
dept#n4$ 1tponwb.tb.~tb..l.lQC.t.lo.....~. in¢oJ:porat84wltba 
conspptlv.-u...,rl.tlltt'aditlQn'l~.llQCation(f.flnitlon~ In 
,t.~ ofCQn ... ptl,,,e-q ... a1l<1f.l2¢clU41n9tle.,tbe .1ow •• tp4'llOer Qf 
tb.t"O-paxt.d.tinj.tion.)(c •• ~th.101fe8t;p,_yottQ~'tb. 
QueeruJlllnd ,d.rin! t!Qnonbotbapre-treade {$4G33co"par.a 'to 
$4434) ,..,dpoattracle ($5042 cO'llpaJ;ed1:Q$4"a ).Ho"'fiVe7:,:und.r 
thetr~u11tional.Qtbodof l\ll()Qation, th"Qtl •• n.l;sncl(i4lflnition 
hasiagr.atet '.tnl..p~yqft thanttt. two~ptltt •• thQ(l." ibotbpr ..... 
1:r:a4., ( $164733 c:o.parodto $155Q09) .,andpo.t-trade (.$110$ 

compared to $14$13). 



The,.,8tequltable 'distributi()n.l.o.c1.~n4luponth. 
percelved,·w.lt.reot,tbosa 'pl.y.t;."hoclp :l'lot'U8.fl1:lt'j.r 
al.1Qcation. 'If: t,b"lev.lot lrsC()" frQ' lr~i9atiq" i. /~o :be •• 4 
l1S-' 'r.l~tiv ••• asur. "foF the 'playe~st inc;o ••• ,thenPl.yerc, 
:l\21vlngnc> inco.e"g.n~n~·atedfJ:'o. ,lnig-ation,woulC1.be ••• na •• ttte 
·wQ;ratoff,.!lC)wever,PlayercJI,ay al.o4ct):'ivelncQJl8 ,frc.oth.r 
lIourca., t!lan froJi .irrigation. ..As·a :re.ul;1:, ,hi. OJ: :s)Ut. :weltare 
could"beconld,,4.rablyb.t91l.~'tbanthatr.fle¢t.a. 11'lhl.orhttr 
incC)..fr~ i:trigatlQn. 

:It :Pl.yer.c J...exQl~d.a.ft(.).'anY'Q.,g ••• Ata.t() 'tile 
flqaittt.ble4iatriWtic:n Qf th.re.()~c.ber:au ••. hi.orb.r ,~nco •• 
;t.8.1U1l:1'lQ~, 'then, "under. ,R.wl.tan,cri~.rion,. "atr.~itional 
defln! tiqnpJ:'ocIuc..a '.QJ:'.~ti;Jlbl.pQ~t ... trJla.<U .• trlbUtlonot: 
th.Wllter :r •• ()~c. thelJ1 t\11owlng <trade in 'tenasofcons.pt!v.­
use. 811ocatlorul (8231C:=O:ap&t:ed to 5042 t tend ;1860 ,COIlPa\;e4 to 
4158). 

n.chQic. bfat" •• n til. 'two-pl.J:tallocatiQl1 ~clthe 
Qll •• n.l~J'l~ •• thod( una.J:'.Ra.laianQ~lt.J:1Aot ,jWJtic.l~q_. 
a 'q\leatJ.,onolth. ,petteel v~pO,t"ntlal oftbe 'lI8l:k4ltto,prOlIOte 
thew.lfar. ,of~h.·WOl:'8t-()ff,. 'The two-part$11QCatlc>nprod1.lc... 
!lQre Qq\llt$ble '4ia~r.t:b\ltlon :Qt: til. ,r.,o\1rQ.th.anthe ,~,."itional 

•• tbQdpo.t-trad..JlQtf.v4tr, ,pr.~t.rll(i., 'thtl ;tt~dltion_l ,.etb~ 
prQ<!\ac •• 'a:lAOr • .-quitlbljinlt.1aldi,trlbution ofttt",tflsourc:e. 
Hetnc:a,th. 'two-PArtllllocotlon' •• tb04 ,rQlie8i1Qrel\eavlly upcln 
tbe .. rk.tproc.....tQprQdtlc.an ,equ.i.tablGdlstrJ.butJ.,QnQf 'the 
.re"ourc •• 

UndCtr iaBen~ •• i.t •. ph11Q.oPlly Qtjuatic::~,. ,8SIilu.!n9 an 
..,bjectl"aot "pt"().,tinCJth.gr.a~ •• t bappine.softhagrflt4't8st 
n~:r/th.c()J.UIUllpt~ve~....t.b04o~1l11()CatiQnproauc..a 'lllQr.Ct 

~lt~bl. :wat .. tal1QQ~t1on ·uncl.-r 'tlQthth.tWQ·Plltt.~tl\od .. ncltb. 
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QU •• It..l.ncl~tlocat1on'than 'the ~%'e '1!r.dlt.lon.l •• thod;: :p~e~"ad ... 
Y-t, s\u:pr:t.ln911,th.in¢:()"i9'~.J:.te<l 'froJlt.htiwt4te,' 

,a!.trlbutiQnuniJ.~ a t~part.y.t .. ,otalloco:tlQn:pr.~tr:Il(1. ,11i 
1...tbantb_tgene1:'ated,\lft(lerth. :gv. •• nsland, 4..t4n1 t.l()n~()r,bQt:b 
t.h., (QonsUIlpt.iv. 'u..crlt.J:iC)pan4t;b.tr.41tion'lt~')~t 
1111ocation •• tboa.. Th.tQtt.11nc~..g.n.tat .. :p~$/§le 'totr.4e :t.Q~ 
tb.-twc>-.paJ:t, alloc.ti.on~.~C:Qn.qapt1v.ooi!l1.. egt.lal.l.$G~019., 
co.paredto$G5a720Wl~ .ttt.. tX'.41tlQnQl~1'1()cat1"D.IJ.lc.l •• 
the total inc:C')..g~n.rat6<l~".r'th.Qu."lan4.· d.c1f,inltiQJ\ 
($625aaa) '.~c::"". tbe ·tn~() ••. g~.at"'tlnd.J:.two~~n:' .tJt~I:O~ 
,allocation ($G16428) ~·K.nc., .tuo ... pu:t ... ~wr.:aJ,J14prQt1qc.. 
l....ttic.J.illmt.l'lQdation o.fthQ;r •• oqrce. if ,it 1.I .. 1-r. 'l1()t· 

QOJIP1 ... ra1;ea"ltll •• 1»11C), .1'J.()Wi"g~J:.Nlt.rabll11~y'. 'lntui,tlvel.Y'f 
..,n.,,0 ... 14 :httv.suspected tl1t\1;glven '~.po •• iblY ·lneft1<:1ent 
al1ocot.iQn of ,th.~ •• Qurc;.,t:h~tl:'$~ition.l .. thoawould ~.l., • 
.atflQi."t"th(tna ,y.tg bU~ona:r •• ll,QC.tiQn :encl .t1iQ ..... ft 
alle<:st.ion. :Hence.it.oprO*)tethegre.t .. t.b,ppln... ·()~tll. 
'n".'t.~1:nWlbe~p~.-b:'4de,tl\. ,QiilRC :sbcnUC1 i.int:,.!.n tQ 
,~e.nlllan4 ' •• tb04,Qf .11.oc.tiQnflnd~.dl.trlbUt.tb..v.!.1.bl' 
t •• o~o.lI.on •• cQn.~ptlv. u •• bI.,1 •• 



Cobclu,igD 
A'9 ... tbeoryappro~c:", p~Dvia •• ;.Q_ :inlli.91lt:. into :pollcy 

optiQn. ~nth •• .,.a9.Il.ntofwat.rr •• o\lr:c •• , In·Cll ••• nC:fI, 'the 
~pproprla.t.all~tlon ;and :definlttoncf :tb.tr~<l •• bl..c:gPO(ltt1 
tort:hlf~or4.rIU.:v.r. :rqlon4_"nd..~pOl'l.$OQi.t.yl.philo.o,~l1Y ·of 
eq1.l1tY·.Jtth. '90,1. at .8®,iety is to •• xl_i..Ue ·w,.ltar,Qltb9 
wo;"t;offthen f:c.trtl\er atudy18 'J'l.e4.a, into ·t;h..w.lfar.(3( 
l.ie.ntJee...,Qt .\ltl11SiDg'tbelt: ·al].QCai:lol1'h :If ttl.w.lfar •. ofnon~ 
IJ:rigatQJ:fJ 18 :.notcoMi4e;red, ancl 'ther., '18 ,conf.l~.nc. tb"t .1:11.. 
-.rXatw!ll :be ·.ffeetlv •.. lnr"1.tr:i~ttnftb.:.v.l1obl. ;wat.~ 
'J:'f).OQ;L"~Q/tb.n; th.~ccC)u14 '·1l4qpt: .t!()nagapi;l V.~'U.8. ,~.f,.lllltton 
~.1"9" ·tWO"p$~·.ll()QatiQn _thod.j; .... l.~~Q :th.tl.J.~ in iN_ 
:$QQth ,Wal ••• Xthowe",r, ,th.,l.Q~Qt! in";1g.tlQ~lnc:o .. :1.' 
r.~l.ctlonotth. glf.r. ofntJn~1"19at\')r. , then to ,P~().,te. 't:ne 
weltfU" •. Of '~.wotr.t~ott th.t:radit:~OIl.l._th04·()~:a~l<)c;.tlPlJan4 
Queenalancl"al1QClJ'tiQ'-' , .. tltQC:l·IJhQu14: .,..lntaine(l,,, 

1;.1 ttrn_tlv.ly,lt :_()Qi.tyl_ to a1. t03l:'th.'~llt.I\t: 
h,.ppin"' •• :o.! t.b.CJJ;'.at.81tn~!: tli.ntb. ~gQv.~il~eanlu:::bl.v., 
tltl. ·i;)y··.ln"lnl~~ tileC\.1n'ent •• t;b.0.4.Qf '.11oe.tlon •• nc1 
r.du.~ibt...\t.ttn'ltl1i.e4al'~OCIitlonlll4J· 

Nh_tl.dl_~~ tr~bot.bth.Rawl.l," and .eantbQlata. 
801uti()n i. ~tl( :a.cx:l.tly~jWlt:ana eftlcl.btdll"lbUtionot 
til. ;rf;,o~lJ~·c::.i.to.b'.obl.v"dth.~.n.ed.to". .cQJlpetlttVft' 
fltfartanllllu'9tthei .p>t.ntt.l~.lnin9 ip9Wer •• chw"terqa,r 
pc> •••••••• 7!b."rtO~Q. of ;th ... tkat.h •• 1.l ,.i91'll~t.t~nt.ttect 

upoQtt'4e<il.t;rl1:)1,ltion.oftbe 'lfatfaJ:J' •• ottrqa"., .and.llo ttl. social 
jg$tice ()t.lte~,'u'ti v...~ho4a ,o~"l~QC.ti~',-Furt"'J:,el'la\lrln9 
an 't.ql!i table'4i81:rj,but.ionot ~~b..val1abl.\f.te~ ·r"OllJ'·Q8 

d~~nda 'up3ntbel1'lstltutiQIl.viewof ,1t •• i.,. in t'~'Qt.oc~'l 
'just!e.1f 



JJ:t,p;r.t,~ 

A~tn~()n:,A, a. (1'970) , ,tOn't.h •• ea.$~~ •• n~Qt~n~~;J.1tyJ:, 
\t,Ig1.J:r:q,~of:eqMo,~s;~lt"w;y,a;f ,,a.,4~,aG3.' " 

e~8h.re.Qll II(. .( 197~), "I$:9>3",'S;.AUcJ,t;Jlm':tJ.\'$1Us>f.9U'Uil,' :"~111l'an' 
',P~e~" ,J:.on<lQn. 

~r(),clway,R~. .~n4 'N ..J,"UQ~( 19SaJ tlfe1"U:,'I;qQqJliPI, iKQlJll:1*_n, 
~,.s. 

Br9WnJ.f198~) ~",Uatll7lltMnd:,nd'AyQilll:!i'lif;¥.;th:tt.p'Qt,tQ 
'20rt;i9"lArJ~';~QD. t W~t.eraQO();C9ns\11taQt;$J ,R,op~1:, '1{0 .,~~t 
AGPS','Cl.\n~rr~. ' , 

¢en~J:'a fOl: ,W_1:.~'ol'1cY'le.e.l;Qh ,C'geSl,,'llUju;"; 'Div.x:' , ' " " 
i:g;i,.1;iOQprQ;)IPtaA:c'Ipm;t.oQ "WG'l:lIJUlIf'unt;' ;1291&°". 
~;tn'BO,rd.rBivfF.",~,r~~_l.~".$~W.' "'" 

trle~.n,.J .". ,( 1geti·), ti'lfdj;h'0:rY'ylf;b 052plicl¢i9ni J:Q, 
1(;91),01Ii;II,' iOlcfQ!:d J,Jnver,.l t:v ,~.'$,Qx~Qr4!' 

N~1:lqnal A~t.J!"~~,'ia;ll.nk,R\¢al"d"isQX'Y$."l.,., SitP'. 
"';9ib,~GattQn '<;;011'9." ~99,(). ' 

Q,'$ull-i van $.. ( lr9$1) "Bp1;amri •• "audg'#II(Rt1ih, lfcr::ttl,HQlj;O( 
,N,S,W. I ,joint pUbl~c;.tJ.orf,qf, the •• A9J',lQ~lturala •• "o~c;h,' 
·QtJ.f$in.$s,lnstlt~t.an'" If, $.". :D.pa~ni;o~~g%'tQ~lt\\rEh 

,0",-0 ,G.(~96$) ,I 'Si'" ,The~ ,W.i~B ,S.tm4eJ:8¢o., Phil.~.l:p1l1, it 

iJt~nclall,A.ll~801,'~tQ~l!ty .,en'tltlfitllenta , .... 4 ;pr.t,c::lng ,PQlie~,. 
tQra. p:mat\lre wat~ 'eQonQ1If'.,;4\\1I1;r.liM,J9UrrtOlo~. 
,A;ti.~1;tUr,Al'j!9QnoIligl,25 ('.), ,~'5~2~O'. 

~a"l., ,,'R.C197,1) ,.A "th '9:Q' ,of ,J1.1.tI't:'s;.,J(~tv~rd, upt VQr#Jt~y ,Pr~$fJ, 
ca.m~~<sge. " . , '" ., 

$$.n,~.( 1913),pnIQQUQmi,gIn,g,\1":a.i1«x,,ClaJ:'.114Qn, ~;'rJs I ,O¥f Qra • 

V~ralc~, "I'. (19fJ4)". ,''l'J:csrAsfeJ:'ablew.tflt:.;igbt.'.1n .:N,wSQtlth 
Wal.,.',pre8~ntEKl, to" tbeJQint ,1t.lmc"'"AU$a,.inl!~qn 
tJ:C!lQ$fe;r~l. ',WJl1:e;r:J"19ht.,"~lJ:loU!."nc:h 

Wats'Qn ,W.I). 'an(lR.N'. ,RQlte (,1'80 l, \ X:J:'J:tglt.ion 'tas~El., ,fot;he 
e~9ht1es;f09\1si.ng on,ettici~ncy ,flnd :eqgl;y :1n tbe 
~$JU19.lIel1t:ofac;p:iQQl t.urAlwater .,~ppli's", ,papeJ: 'p~es.ntcad 
t;o t'he 2 4tbA.nn~~lC9nfEu;enc:::a, A'g$t.J:~l$.fUl .t\gricul tUX"~l 
~co ... ()~lQfl$$OQ~'tYI~d'll1.iae .. 

W1ns~Qn, , w"J;.~ ,(,1~87). ,~rlt:ipns ,M§oo.rs;b:Ap»lic4t j,pns •. n4 
AlSJ9J".J.1tIug., P;fS ~li$hf!J:~, Mt\~sac;lnl~'tt~. 


