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t\GRICULTURAL ECONOMICS LIBR 
UlUVERSI'.l'Y OF CALIFORNIA 

DAVIS, CALIF. 95616 

~?il:r~;R rot~IGY i\Jj1) EOt)![Q)}:J;.J:C OPE]l1ilZI?iG: .fJQ~tfE (JC)N(CE.F:J,1UA.t, PRrOJaL:JE~S 
· n1 'WAT:tfil:1 ?u~Sl~Aac~l 

L 

:t.jf dG,cisi@i\!~. er;.;endfJl «;nrer. time i:,;,i1d t.J]?,ac~ in tln f•o:i:;i.en19 ~yst~!'l'i. 

Th~ tir,jt ~t,e1~ irii ~uch ~1, l!ltudy- of ·t~:rter y,;."/l.:.tG¥/ 115 ·to identi:1~:,>· thc1 system 

- - - - - - - - - ~ - • - - - • - - - - ~ - - - - - - - - - - - - - - - - - = -

., 
l/ t:ti.f»t'i,n:tm Fo,J11da:l;:ton Ptl\p~r lio,. 

l~~i1iO:rra;i.c A~~o.c:d.isrtiot1 and ~~e?'ican Fa1c>m, 
D:ef!e!J.l'.ti,~,f 27'··28 /'i 1966 

PJ..:ie1i<1~1n.ted ·to ~t11e ~Joiu.t !ri?!e1t:lng,s, l1t.L3lt11ti(!t'lvr1 

Ecr:mom.irt~ ilS&'i@cia•tionr Sru1 1¼':r,:tncis©c.; 

s_1l ]Ji~o:1:'e5sor tff s~f~1:~:tcU:.l·tttW~ :Econoi1L1Jnei and elgJ?i~t.i~ttt~l, E,C:ot1o~rtlt1t; 3 .. ~i ~tbA:.~ EJr= 
1tiiez1.!:11f:ltlt s~~19.t:lon and on the ,Giald1rni:ai F1:iitmi!.ation, tin:t1r~:rsity of CaJ.:Kf'{jJrniit, 
B~;·::lr~el~:f ~ 

'j/ :Ir.:i the te:i:md.nolo1gy of cl.eeiii>:lon ·tl11ee-1]."y, pol:lcy l'e:t"e!'ra to thie d.e4::1.5ioi5l rti'!.ea s• 

"'t✓,h.~1,t :ts$ i:,he c:.::i t,e:1."la of de•'"l s-'1 c,:,) 1uclr1o.g .• But t,he stu..,~· of po,liey :i.nclud.e~ th€J 
1ihoJ.e crlec:Lsion-z~.k:titllg :p:&·ocess ttt!ll the :t.'.ilxplem~n'i~:a.ticni arid 'th~~ e:t"::!:'.:'ei:;i~H ot: d.ecitJ:i..t;;,:::r.$:1 .. 

l i'C.: lo 

i """-<: 



• • 

uhich the ea1•lit';r discussion of b1:1nef'it=cost a~:ae.lys:te was conce1-n~d--f~:l!;:ain1?lified 
I 

/ 

desiign of l.il1!;l.ch a ayetem doea noi; nece6s~rtly ik1.volve large ~~.1:1eed~.g structu::t"'(:B. 

App:rop~late in~~rt:t:tm:tional st2ru<rturea, on the othe1" l1&.ndp a:i:·e m rt(',"1J.(l;!Eli'c'.l:::t:t:-'juama 



·, 

Groundw.ter ia developed la:rgely by prtvat(i rather than ·ey publ.ic invest­

ment.· 'file public investment that is involved iSi by water districts rather ·than 

by fede:t"e.l and state governm.ents. Pl.1.vate time and w.tex- districtii 1.u•e a.lso 

active in multipurpose, muttiwit surface-water de"lfelo:pment. Some of the 

f'edeml de1relop:aents and the . calltomia. Stste We.tel"' Plan outran~ pri.v~t~ and 
' . 

district developments in size of ind1 vidual p...~j~ct.s; wt in the aggrl!gate, 

water developm,,'1nt by private firms and water districts exceeds that by federal 

and s"Qlte gcwe~nts .. 

We may 5e.y, then, that ·the water.,,resources system ,'91.;',h · which v~ are oon­

cemed consists of 2R,!~~"-!tc!,q,~ which a.re· pri ~r4te f<J.l!."'mS, publitJ distrlcts P 

and pmJec·!is of fede:treJ.· and st.ate g0veznments ... !/ ln aggregate qua.nti•ty of ·wster_ 

~veloped, pii.vat-e tims--oo·WJsholdss; farms, in.duatrial corpomt:Lorw., and public 

utilitiea-,•are the met a:f.gnifican•t group of' operating ~ectors. In s,econd place 

are public ,m.·ter dis·tncta such ae in'igation districts, mmdc.:tpal im.tex· die ... · 

t:cicts (and deputmenta) 1 and. consenu.cy distr.tct.:ll. FEideml ,pro.jec:.-ts e.re in 

third ~ce and state projects ere last .g/ 

' - - -- - - - --- - - - - - -- - -- - - - - - - - - - - - - - - - - -
y It shot..dd be, noted t~t a dittl!i-entia.tion :Ls made here between projects of· 

fedeca.l and irtate ag~ies til,U.d tr..o~e agl!l'Aciea themselveo.. This is :J.n accordance 
with procedures ot economic optimizing. iJ.ihuG., opt:t~zing procedure.ii ar~ a.ppl:..ted 
to proJect21 of the B~au of Rec~tion and not to the ~u i tse:li!' or ·the la'W'r; -
regtl].ating its establisr.im.ent, organization, and op@:tat:t,,n.. A pa.1-ellel dittei~n­
tiation i~ 'ililli.de here between public -vmter district.1 and the state 'fflti~er <liatrtct 
Java oon:troll.i.l'lg · the establ.ishment,11 orgam.zat1.on., and 01,eration of 1,3i1eh dist1'ictu1 o 

g/ lrd recent decades; wa,;ter distrti::ts have che.nged in par.i:; trom.w:te1• devel~· 
ope1"s in th~:d.1• ow right to re·ta:tlers of water developed "i'T.f federal and state 
p1"0Jects. In aom.e states--f'or e:mmple., cal:U.'omia. ..... fede:ml. and sta-:te p1-0Ject~ 
a.re :tilte:a.•twined. Bta.t1stica.l separation. ot q'IJB,ilt1 ties of lm.ter dev,,?loped by 
districts, federal pro~jee·ts, and state p1•0Jects has become ittcrea~itlgly ditt1 .. 
cult. For a moz-e detailed discussion ot the relative_ s:ignif'-loonce t>f the wri0tti!ll 

grou·_ps ot operating secton in,. the above sense, see S. V = Ci?'iacy-W11i1ttrup, nwa.te:r 
Policy$" ~l~k of Awl,:t.!§w~4..~lop: A~i1lffl..,.9il~1::!99'.'Y'.£.fil!. -
?JLclmo!,9.R,, Eoitor .. iu.,.Wef~.• Ven ll!e Chov(Bffl1 York: McClrawa•Jli:U D:»k, Co~y$ 
1964 j, &action 28, pp. 28-1 to, 28=25 ~ 



l.e1rels const:J.t'ute a logir.al. pyx't'ml!d similar to the l~veln; ot concep~t'!.w,":~ti,,1r1 

c.1i:fferer.1:tiated ill fol'R~ logi,c.,Y For t.ibe pretlient :pu1,y.Jt>1;\f~., i~:bi~ pjm~Jid itill 

- - - - - - - - - - - - - - - - -
y For Sl.ln. appllcia.i;:ton oJ:' :ie-irel.a o:? c(lin,c~~tt~J~~tion to th@ ,r;t~n·A-~li::IJ1i; ~1"~$01.ill'C\:tS, 1' 

$ee Ciriscy=Wantmp, ~c~J~~.Jii,,,.ll~~!..01!'.~~~~fil~ll..1! (2d ed,. 1··ev ,. ;; 
Berkel.ey: Id 'ls"ifjion <Ji Agricul.tu:m.l. Sci~nc~1:;1:;, tm:r. ,rc:t'Si ty of ~U.:f©irDi.fL, 1963) P 

Cb.ap .. 3., It ~car(f;:el.y ileed.~ to ·oe m~ntioned "~1',,1r;rt i,he lcgtool py:i:-~.mid r~f1i;;X'~il to. 
here eaz·r:i.~!S u10 connotation of aocial. or ethicttl 1•,t.~:in.g. 

g/ For ~I diSC'USSi(l·~ of thiia; 
r~iclerationli.i in Farm 1:~nageraent 
~~9}.J,;i~~-@ Vol.. ~'O~II.l) J'o., 5 



computer ja1·gon "feedback."-"'is the e~s.ence o:f G mwi.tiirtae;e 1ie~iaion ~;roc:,:;;~gh The 

decia:i.on-mldng proc,!SS on each level csin be ei:.uai.ecl in :1:te ~·tr,1.cture ., i tim tur.,,J-

know, an :tnteg,;-ated tr<t1;ter .. rssoureea system is· · c<:)~~J.sed- of pz-1 'ifi;\t;e ar~a pti'bl,ic. 

opera:ting sect..ors C Sect1orA l) .... _The decision : .. mldl1g on th~ le'ff:1 of thefille oper.,. · 

e:ting sec.to1•ij const:tt,u:tei: the . ~t"irst level of o~. l1~te1:ar~h;v",. ID;,;:oiaic)KJ', · i:ul®~ f~):P:' 
. . . 

thia :level. ~.re fs-w.d.l:11.a:c to ee~lilq!lli~t~ because they ar~ ideti:'ii,i~.al with "th1;;;:n rvi,le 

gene~ ~geated· 1tor deci~ii,n1 ~~ in eooi1om:.t(:; litemtm"1ai.. T'-1l3,s ~ule H~,s 

or:!.git:W.l,y llOl~t.ulate,l fQr .a ·•·calculative ecowJm:tri• r~-m end tor ·J;h~i pri~lt!i:i px-o:!'it.., 

s~.eki:og fiZE.1,. Xt 't<;~ ~tei" :m,o1~:fied foi:> public det~isiou. J}m,.1!:.illg i&1 t1rde.i: ··to t~Jt,$ 

account of p1>obl~ :tn,.rol,red ·11,. e,ggi•egat1~.g in.divid.uai- u:tiltties anc! in ci.i&.:alin.g 

ageD:t .1$1:;riv:trn,~ to obtain such· :!?al~~to ctpt:iJm. :tn .w,i:~@1~,.,:re~ource:il dev®lO:~ir~nt 

tnteri1a.l1.$ili'.,,g e:1r.teffil!li,ti~G h"ui 'b@en du'bood the ~~river 1:l®.~i!1 fil:'!!1~ nl/ 

The CQ}}~~ deci:i.i:iion t'iJ..le ·to:r private au4 public o~~t:tn.$ ~e~t;orij · .&i!J~ee~lfi,i;~ 

------------------ - - - -- - - - - - - - -- - - -



public decision ma.king have been 'discussed e:l~~he:we.,Y 1'h~re i~, ho·11ev~fr, ol!l® 

aspect of' th~se lim.1:ta:tions that is of interest' he~ bec~11B® i•t point~ t,o "i!ih~ 

~, higher dec1cd.cn. level~ ,This as:peert ia the t:N,~;t~:rcd; of i1t.!:lltitu:tioi1,,s a~ 

conatrednta in q~ti~tive optimizing.. Such t;!:!ea~~nt ooe~1 oot c:t~ate c;Oll©~p­

tual P1-0blffla :i.n priv-ate decision ~d.ng,. In social de('.i~ion ~kiti-Et~ h~JW®V•l&!l"_, 

institution!i correapond ooilceptuaU,y ~re to. indep~noten:t or dep!r!ndeni~ ·1r~,l"iablee 

The la.,~ter treat~nt of i:ru:i,titutions ms received crJ.tl~l reiff.e·w i~ t"¼'el:f'aJ.r't~ 

economj.cs tm:ough nthe theor,y irYt second beat • .,g/ Tµis ciri t5,qoo MIS c.~rtt !iH!:J."i.ou@ 

d.oubts on th~ vali,li ty of Pareto optimizing under :tl!Wti•tu~;;ionu eoil\Ht1-ail".1\ts. 

W'.ne·:ther or no·t one agrees with. the entir@ reasoning of this crl tiqV!.t~;, ·tltse · m:bll. 

Th11:1 ptl.l--.,pose ot dec:t.s:'1.on. making on the s.econd level i~ net to t:;()llltr-ol ~ m 

rectly inp'!rt!ilJl oiitputs., and ether qw;i.ntitati,re cha.1''<1M .. -t®1:i:Sti~s ,>f the w~.t®r·~ 

- - - - - - - - - - - - - - - - - - - - - - ~ -- - - - - - - - - - - - - - - - -
!/ Ci.l"iacy-'Wantz•up /} ~Phi.liolllophy and Objective~ of ·w,ra:t,21:r~h®@. Pol.:li~y s ia ~llir~ 

Qi' J~;,:~~d ng;, ed.. G·,. S~ Tolley end F~ E .. Riggs (J~t~:!: Imn», Si,r-!.te Ui..u-
ver~ity Pret'.il8.; l; i pp. l~l2; and 'teonsen-a.tion and R.e30iw.©e :P.rogJ~1i"lR'.!ij.t!g, ~1 ~ 
Jt;.c,,fil?,omi•~ '.\fol., ln.VII., :r!Q,; 2 (May, 1961):i pp .. 105-m,, 

1.dpse;y end JR.. K., ;t.ancaate:r » "T'ne Gen,e1sa.l Thoo~ o,f' s~coild, JBe~t /' 
J.1~~-~t¥c\\~.., ~.fcl,. Xll'i!(l).:, llfo .. 63 (.1956"'19!>;1) ;9 1;,p .. :t:1~32_; .Johia. V .. 

Aspe<.rta. est Be~e:ti t .. Cost Jwaly:sia ~ ~~ ~J9,.M;1!4&.~~~~"!f~\J,~L:f~l.~lfr! 
~te~~V~_?~.Ji~; ed~ ·S'tii;;p)b.en Co; ~ th and )1'1.l.~l'Y i' 0 C'l~fll"tle v~&~ : 
I~ 3-ta.te Tl'li"lf(Sl"~ity Pl'eii!~.;i l.964) !) pp., 22=33; and o., A;J :oa,1.s and ,A. :a., Wbd.~Bton.9 
"Welfar.e F..c(}nomics au,1 the '.U.1iepey f!lf Second :8est, ii Il.!tvi~w ~~o~t~~~~~» 
Vol~ J!Xm{l); :No .. 89 (J~ltiar,y·.l' 1965);; pp .. l""l.4 .. 



JCn order to f'o.lfill ~uch a 1m1:.!)0Be ~ each watex· :.tneti i;;u'do:r.. may bE; ~,gal':'ded. 

as e decision~.J.):)1g syst~~ ·tx~.3tt f\mctioE'W ae a whoie ·wi:tl'-1 :a,, partictll,;1.i:t." :p)l11,t;-te11n 

nmge o,rer which :r.t0d:i.fie;atia~ ;;:;,an oo a~c!o.wpli~b.oo,. Modif1.c1~i:ticn. tP.tlt~r5 J)h'¼,CtJ c)Th 
\ 
\ 

the f~1de:t~L s the . sta:te i r~d ·tht? local. · 1t,velG; ge!le:t~lY. ·th® state l~1vcyl i:s t,b\!:? 



waa ~lied by the refe:.wenc~ .-to the con.st1tui1onal organ:!,mtiofili of ·,th~ Uru:ted 

Sta:t~sJt which sets the beaiC'# . ~dOrk for 1.~te:ie .policy aw tor ru.l. i:ythe~ polic:lersi © 

. . . . ·,<·: .. ': : ·. 

Water· iuti•t111tiona, ll.Owever, sJ:>e. not confi~<l.to:modem Westem dm>cmc:t~So. · . 
- . . . . . 

Ifj.ghly deve:Loped w.t(;r iw:rt:1:tv,tions exiated ~!fl ancient .feuool. s@cie<tie~ aii!'d ~i-1:,;r 

t:rtates in tlhe 01d and in'.the. Jew Wor.ldo They eitlsti in p~iti'V'~ ti-:rtJal c:©m= 
. . . . ' . . . 

muuities in Afrloo no les!SI -·tha,n ·· in model'D. authoritar.tan sta·t({!s c ~-1~, &1e!Sl · K.ttrt ·. . . •, . .~-. ': ' .. 
. . . . . . . . . . 

. . . . 

permit :ake~ching the dittel'e?llcee bet.teen we,~t¢i~J.ustitutionei in d3.ff'r::il:W][j @ocfe·· 

. ties: Altho~ the caw:~.1· connection is cont:rover.sial., th(Jl bade @::t'ifil~ll1~at511:ll~ 

of a $o\iliet;r is alw-a,ya closel;y; :i.nter.li."elated lll'ith 'i;l,ai.;el' institutiorAa •. J\ic~-ording;L;y-, 

t.h1.~ 6:t>gani.2'.Qtion WJt,"f be reg-a~?-ed conceptoolly as a social oocia:i,on:walci.12g p1"Clc= 

~ . ·. . . 

poll t:tcitt.l p;rocess.. tfn.en (fii~~ri,bimics w~ l.mderfii;ood ;!tlj pol:i't:i©al ecOll':fflW ~ :1.t . eu.com= 

shifted ·t~f,~;E'd th-a qw;.m:ti•tati 'V'1€ opti'.ildzi:og JOOcl~l w..mo.2t "GO 1't,be ~X(l~)l$i011 f;»f oth@:i;" 
. ~ . 

. . . . ' . 

L!n«bl~w and hi~ ce>.a.u:tho~ in ~~veml b~oks, e.~pecially in th~ la!E)t ~ne 3 mr$tl~ 
. . 

that 'bile pol:tti~.,l, Pl"Oeesa . .,.!rf tl"'-eJ on:ty valid ~i!d, ~el,ew.ttt gl®ll@:t"ail -m:,oLel t;if ch~~· 

c;tsion ~ltlg .. u He appl.:.tefl; his cen·t?'$J. ·thSW:e i0t . Jtwttml 8.©Cai'.i~&.-tie:ll of 

--- - - -- - -- . ~ ---. - - - - - - ~ - - --- - - - - -- - - - -
U J&.ibert A. DM1 and Cbs.rles E. Lindblmd, ~~cs 1 . ~Qp@m,~1~,!.,]!@l,g~~~: 

~~1.tli~. anq_Polit~~~~ ... 8Y@.~~~~l.ve(\. into. ~~-~c:t~E~.,g,~1/ili~:!! 
iliew York: I:w.ryer & Brot'he1>s, 1953h 5:,Tp.. ·• . 

David B're,ybrooke and 
Effi..1:uation 1~~ a S&~ial 
~cmjJJ.®.Jll Llm.iteii';'~I§Gj'j , . 

C'ha:tles E3 Lindblomj. ~~tf:D~Qf ~t.J!~~~-=ml,i~Y.: 
· ·· · . {wn.dolll: The tt~~ . Pl:~<1S_12 of Glencoo, /C:o.lJLt11;,r= 

.,. 



mizing in tb.~ solution of spec:li"ic technical diffic~ultiea, ~toir ~r,lr!1 ·to 

determine trooe--off' values between d:U'ferent. ieibjectives oll~ :i;iu1)lic ir.v1~st,in~nt~Y 
G ' 

Mult:idi.~enaionality of the objective tu."lction rJ&s long ba®i.'.I. ISi m~Jor eon~~r/~lW1l 

- - - - - - - - - - = - - - - - - - - - - - - = - ~ - - - - - - - - - -

y fo...1"1:.h!.!12' ~ma.as, 11:Bert®fit,,Collt Ana.1l;ySlis: Its !~(lj;1~·,lf.Im.11;e to 7?ubl:Lt~ Xn,.r,~&3b,.err't 
~i~dona» ,u 9!~-~~~\:__!~! . .!g~~ice, Volo tJ~.'l ~th 2 ~1966).9 ]1Jfc ~06=;a~. 



between good and bad decisions wolfld have 11·ttle meaning unde1.· ·these conditionl/1. 

ll'inally'., amt' mo~ importantq, the agreement criterion. :S.s not useful in ~pp1"Sis.,. 

ing performance for the purpose of scientific a.nalyais. 

'lo finci',a. l!t)?'e satiafactQ17 criterion is not easy. Eu.t l!Jince the socie.l 
! .. -ti . 

sciences may be regarded ai; an extension of b.uman ecology, perfc:nmmce cr:l!:teri~ 
. . .. 

ueoo in our s.ister sciences »;ia.y otter a· suggestion .. 

Geneti.cists., studying genotypes.,· populations, and s:peciras., diff'e:1:-entiate 

between favo:t"Sble and unfavo1'&1:;J.e gene variants, mtat'ions., trait$., mnd i:rtb.er 

characteristics.Y Students of animal behavi~r cU.f'feren·tia-t,/ betwe®n fi1.voni.ble 

and unfavorable instincts and other habit patterns of bell:w.vior with v~.iriouB de= 

grees ot open,ne3s to learning.fill 'lbese and sim,il.ar app:re.is&J.s of cbe.racteri.ati.cs=., 
.· - . .. :·: . 

from :m.oleeul~ to social--sre based on e. commoi criterion., nmrtelyg sm•vi;,in~l tiJ."!de-r 
.. •·,· 

One migbt_explore·the possibility of am,lyins a smi-

lar criterion/to charscteriat,:lcs of econailiC ~~havior, in our case t:o_ th~ per..; 

tormance of ~ter ins·titutionfJ. Here, surv:tvai must be interpreted in e©onom.ic 

terms, that is.,. not iµ physical. growth an~ numbers but in economic growth soo 

welfare. 

The t:t~;t· step 1n such an exploration is. to note some ~~event ~cincis19tu~l 

implications of survival valt.,e as a criterion ·ot performmce~ SUL""Vi"ira,l ,mlu~ 

indicates only direct!on1 even though highly quantitative methods :may be 11wed 
. ' . . . 

in determ:tn:b1g it; it cannot oo employed., the~efore1 tor obtain:i.Jng <~~t~. I·t 

y Curt S-tern; . "The Genet:!.c Resources of' Man., " ~atur~sci~ces..::.-~~ 
!!ld Qwmtity, ed .. s. v. Cirl&c;y,-lfantrup and Jmmes J. PuiK\na lBerkel,~y: Um., 
verait:, of C.~ifornia Preas, 1g-67). (In press.,) - . 

Ernst £~•, Aniffla.l_~ies and Evolution (Cauwridge: ~rd itllll~.v~~-sity 
Press, 1963) J. 197P0 • 

,,:~J. ID)m"f!ld. Lorenz., On ffi..g~res~ion (Ne1, York: Han:oU'R"t Bra©e anil. Wo.-~l..d9 Inc. 11 

1963), 3001>., · 



. .. . 

its(ilf' that ie of 1ni,.areat; fol' ~,iple, to. wiw~t elrt~nt mr® i1c1ter it'lS1;U,u'i~1onr.,: 



12. 

ConveriSe~a the difficulties of l>"ate1~ districts in other irt~~te:3, iii (J8.i~"~Y ootL 

elsewh~,re ar~ large.ly due t:o th,!: absence of' similar prowisioti~ in wat,e:~•~('[i~tiri@t 

Clptimwx,. coat allocation oove ;rll:t to d~:0nst:ra:'t;e thei,ir ~upex·ior:tt,y r:r~,u• tb~ :r·t1= 

sul:ts e;:.:f inst,itu~tiorml ehante,;ei'1.trtics tested <.wer r:o~ 80 ~,~rso ll!t oth~r imn1,;1J 

- - - - - - - - - - - - - - - - - • - - - - - - = = - - - - - - = - = - -



r.lgb:"~s ·tl'm:i; fmt{!ti{:l'rf i11 ~~t "!J'&riety in the 50 states s.ttd in mog,rt organ:t.md 

COOif~itien sill ov@r the WOX'ld,~. Here eJ.so, c~i:t:fomia otters interes•i;:i.ll!:: ma= 

ter1.al fo,r. &ppmising per.fb1~nee under a sequence of different economic 

Sta.1,.t;i:rag in tbe 185.0' s, when industn.ai \~e of wte~•tor placer mi1td.ng-· 

· waf:l mo%"e ir~:n";e.nt tr~ agrl~tural use in a_.pri~toral, nonuroon region; wc'!.ter· · 

:df~t$ !la."int controlled wate:r:• devel.opmeut., alloca1.ed m1ter, and influenced. ·m,d:.er · 
,.'.·. . 

ql,W,li ty v;p to the p,r~sent ~Y, when a.gi'i.mtl~ '3,se o:f' water is dominani. in . . 

• one of the moat highly indw?,trialized stat.es 6f. i;he union.JJ Thia adap·tnbili'.l;y 

.· •. of "b"at~r lo:w> in l"eZ:;ipOtiding to- and intluendug . a : ~pidly cha,nging eeon.Qm11: en"': •. 
. .. .. '. . . 

vi~wm~nt; f!,~n be ~lai~ed largely by the f'Uricti.onirlg rd.de by side of two. l.~gaJL 

systeme, om:: based en: riparian) the other on i:~~roprtative rights.. Over .t.,;.: 

they hs~"'E1 t!®:te to a ,ro:t"Amblell_ blend. For grOl.µldl.Yatel' 3 this blend ~&n ·be· j~ga,~d 

1!MJ a ~pet::t:t"ic ~ysts.9 that of' co1"l'elatiw rt(!)it·s.Y 

- •-- R - - - - - - - - - - - - - • • - - - ~ - - • - - - - - - - - A - - - - -

. Y. For f!~ring di:ff'ere111t twee ~titatively I two factor$ ai~e freqUr?ntly. 
not el'aLf'tlc:tently COMidered * (l) whether CODVel"Sl!CEl losses are iucl:u.ded or ex­
cl1lded frsr egneul:t1.U\il.1 use a.ud (2) whether w.t®r use by t1team-electr.tc 1-?l=te-.,. 

. the tiuaut:t·l.a.tivel.y most sigm.t:Loout one a:mong it:dustrial -uses--1s :tncludi,a. or 
exc.lttd~d tm: industrial- use., In Calif'omia., f'or U13mple., agri;cuJ:timu. .ui.Je is 
87 :pEirt-:ent.; ind'I.Wt:irial. use., 5 pe?Cent; and daneimt1c ue., 8 percexa·t of to-,~ use, 
if conveye,11ce loase~ 8',re incl.uded and steam-el.eetric plants a.re ex~u.ded,. A¢­
cul.tt"lml. u.~e is 67 percent; industrial. use, 25 percent; snd clomest:tc., 8 J;>ercent, 
i:t conve;}-w.'lce losses ~ exclude-a. and steam-e:leci:;ric plants are in~uded. In 
-te:t"mB of "tfiiter con~~ticn, the former is a more e,pp:t->opr:Late compa,:, ... laou, provio.ed 
that doub'l•! eow1t:lng is evo:tded.., · Some conveyarme l.oases are used via ,~:,,mdwater 
anii couu1;erl then., · ~1.ere is considerable interf':tm reuse of water 'both i11 ·agr1-
c1J..'1l..tural ai;:1d in indlltat~al u,.se; the qnantitative extent Of such reuse is mt 
m,w. ftt,aam--e.1.ec-'Gl:ic plan·ts UBe., largely, cooling• ·water· that is 1a.ot us,1ble for 
o·ther .PtU'JPilses and :i in any <~vent, is net conatll'OOd.. Potentiell.y 1 ot col.m~e, most 
da.1_~st1c U!le can be a.de nonconsUDiiPt:1 ve. · 

g/ ru.1~,it.cy ... Wantrup, "Some Beoncm:Lc Issues in Water RI.gilts," .Jg'41l'K@l gt,~ 
~OIP2/l!S!, Vol.., mwn, .ffoo 5 (Decaber, 1955), pp. 875-885., 



\ 
't:1.ciil~:t' t!©,1<ilition~ at partit~l" ;pointei in time are not .lruffi.c1e11t tor au 111= 

dir~o.:~z,.t o:r the ·whol.e in:mtitution., As we have ~een (&mtion 2)., ·!;he fun~tion 

coud,1 tion~ e.nd point~ in. time but to 8-tm~tl.ll'® <lec:laion ~!JS on ·th® lower 

l.€n1@l t1.r1.ii<l:::f' va:i:s:-1cJtm· and• corwi.t..arit~· cl'l.&uging eon.di t:tona., 

rrtl!.1o~t'))g th® p:artonr~nce of water·~n~ '.syat®me in fw.f:tlling th:ls f\mc•~ 

tli~OOtf;>nij7 of' critel":~.a-~s been develo~~{_J/ ".Gley &~ §.~£;-1£,Y, again;at· 
·. -,•_· ' ..... ' . 

~i,m·~ei~, ~nil ~ut~t-•·U~g -w.te~-; q,~&J.:J:'Gy over moze tha.n :a c~ttl.?'y of vr,ofound ch1.:tnges 

in '.th~ ~:oru:iJ!id.~· erA--ili:iro~G,, ~ be Bure; ~ooie .w-t:i?Uetu:ra.1 ~mrac,~e;r.tstic:s, such·. 

- - - - - - - - - - - - - - - - - ~ - - - - - - - - - -- - - - - - - - -
. l} Cb'i.a(:y='Wantrup 3 f9Coneepts Used as Fconomic Crt te:da fo:ii.,. a. System: of Wate1~ 

R1.gb:t8 s ~9 ~~,~s and Public ~~in W~e.r ~~~.rce eds .Stephen C. 
&ai th ¥!1,nd Eile~a: Ioiia State University Presa, ) , pp. 251-271; 

' ~nd liWe.t~?l" E©Onomili!S: ReJA~;ions to Law and Policy., n mers end w,.gtJll" La:w in th.,jt 
]lq:;tt~i~~i.11 ed. Robert Eimnet Clark (Chicago: .Allen Smith ·and Co., 1967)o 
[In p:res:s. 1 -
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could oo more helpful. by ~ling careful. insti:t·1.1tioillal anJJa.1y~es · of tbe p@z'f o:li.'m"" 

~nee of l~ter J.~w than by i.>eit•~mti!!lg the c11:tie1~ that; ·~ter Ji.s,, l~is za11,,a 

to opi~im:tz@ 't>1ater d.efv~lo~~att .1liJ.nd all.ooo.tion for ~ticuh](:zt." eondi tion/S ~,iOl.d J?©dU;rrt,H 

in tiih.~;., · Sli.ch ~r.-:tticiam 1~ neii'ther ,~.lid nor rele,m,D1.t beoolWe its ~:rlte~l~ ~:!,'® 

not aJ?)Jlicable to a ayatein op~~ting on the second ~ciJSion leve:l., 

It I 11m;y draw a ~onru.uii\io!l, tor w-"at@r :rt>esea.~h, ,i5,; ie that cai1;1p.ile3,·r.:twe ,J.a.~;y··· 

sis ot ~~tel."' institutions ia ~i piram.~ing field for @€;looomi~ts.. !4.ku all i11~ti-ll 

tut:100~1 am1.lyld,e, it i~ clo.s~ly related to the pol.1:t1~'1 pI'e:f®X'eilCUB, the 

~ionai, mnd th@ ooteial. cooMtionins of the inveeti~toi"=4ir.l tn~ills lrhat ~OO!ii~ 

invesi~ige:to~:~ m.1ro cmll~d the ;i~ape" of ~;ens V&J..l,t<y •. · ~tE. c~'l!ruge tio t1~:t= 

~i:lit1:f":1c at-t:ltude wr:rt be fa©ed~ Even toougb. ~ame r@t,~?1.al is ~,~ntt~d raI!ld oof!N, 

m~:re.t,v d~30J~.pti ve3 mi;1,cl'i · i~ llV<1t1.:Uabl® · in eoon~c hi~:to11y 11 . poll:tic~t ac:ienci& 11 

lsv at)d .e~~ne®ring t~ ,32 .va:lua;b'lli:l fo-:c· an att~ical t~1fll:blienrt ef t'.h~ i~rh"lic·~ 

tul"e.,, the flme•tionintt, s,:;,.,nd tb® perfo~c~ of ~tel' :i.u~titw,i:;iom:ll.. :c11 ·t;.hi:~ ·tr~t·-· 

mex1t:, thooret,:ic&"t construct~ gnd th~:h" ·te&1ti~ a;re no le$'rai neeu.ect tlmu :tn th~ 

~l~1$i&S of' .,,iihe ~f;t.ple.c~.. The bielro1,rchy of' decision l.~vt1ls ia the w~Erl. :m.., 

porla-iit cf 1,ucll ·COO~i;mct~.. 1x·om it :follows the b;tti.: c11:E:'f'e1•«mC;e bJtli'e,~tt· d1!:J'= 

eisiomi. :t"dler,Z (cnterta) on .th,l fire-t ~nd se~ofil',d le,,;yeJ.~ .. 

A!!3 .,.[po 1~?".ite:da for deci!.)1101!.'llS on "the ®r;!<ZO~d leiN~l,. thfJ app:tX!&® ~ll~~~1Jt~1d. 

her® :foeusemi on woot we <W..lle1l. inte~ilii'!S criten:::1, t .. 13 proxies foi0 np·tiiiirl.~iit~1; 

W'a;\.f.ai~, i,:~;~ly :,,. on :tmit:l tutio~l c~~etet'i~ties 't~t lm..w ~1nst:t~·ted. fs;wGl'"' 

a-bl~ Oil"' tmi"aven,ble @ffe~ta on W&fa..~.. m~ples ¥~-a g"l~wen foi' 't"~) of th~ lim)~;t 

. ilii'~ix-tant ·wate1"' inst1 ttd,:i.orw., O'i:;her :tnsti tutioiiw .·would llS!~d · tllr~{fl v~:11 t<:ii 'the 

Game $pproa©h* 

. 1'.tilil!S m.}1?lfl"O~ch ii:i great~ it1teNs·te·d. in et.'O!l@tmic hi~sto:l':lf' artid. in ;i~ila"'i.lu6 ©E!fi 

·t;:u:-~ ~l":lod to ~;1thc~ wt ttio"i.. neceE:lfl~:dl_y t~ffil1gh ~.n,t;;r@a~il:llg "6he n1.lll1J:1~:t• i.'Jif 

Wl'.'5.a°b..le@ a_~j,d e~v~tiOli'.ll:l\ in wiatl:M:ll.~\t:i~ i1odel!l';I.. I't ~relieifil hegs,1rily 1;iliJi thtt:,1"{:;ti~ia.1 
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Cl'l.i,el:·:ta i:',:Jr 1:;ccoorro.c op.,d:mizing, but it offer~, a. C<IA~:l!l'$ for "wateX' policy at sue:~ 

,cf:is~:.l""1e ~":;;§igeE: o>f decillll:ton n-1.iki;ng~ 
-5:; ·,s;-- .. 
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