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Abstract 

Water's unique physical properties. complex. economic characteristics, important cultural 
fcuturcs, and esscntiul role in supporting all life on e.1rth distinguish it from all other 
mJtural resources. These muhifnccted chamctcristks mean tlml developing effective 
water policies invol\·es economic, ccologicnJt environmental, legal. ·and polihcal 
considerations. In most socit~Hes, political considerations dominate water use decisions. 
Nonetheless, most walcr policy options ate framed and discussed in ecunomic terms. This 
pupcrs examines how environmental economics contributes to this policymnking 
process. The paper out lin~ s how economists have responded to the most recent wave of 
sustainable development concerns by adapting and expanding the neoclassical framework 
iu ways that provide 11 compelling view and a practical basis tbr addressing water,.telated 
environmental concerns. It suggests that, whc;never possible, inccntive·based. market 
uppmaches to ~ucial g • .,als, including environmental protection, offer the best hope for 
efficient. and sustainable use of water resources. 

lnttoduetion and Overview 
Almost any statement about water requires sume kind of qualification. Pot example, 
while we ran say that water is one of the most abundant resources on Earth; we know that 
less than I percent of the total supply is reliably available for human use. A fixed amount 
of annuul rainfall implies n limited $Upply, but water cun be stored and recycled so 
otilizntion rates can exceed water supply, Water is liquid, mostly, but it can also be a 
Sl1lid and a vapour~ Drinking water is certainly essential for human survival, but water. 
related illnesses are the most common health threat in the Third Wotld. An estimated 25 
000 people die every day because ofwater"related sicknesses (UNEI', 1991). 

One statement. however, needs no qualification: the existence of aU life forms depends on 
wat~r. The gcmspheH~, t.he atmosphere. and the biosphere are all linked to water. Water 
interacts with solar energy to determine climate and transfLnns and ttanspc.rts the 
rhysical and chemical substances .necessary for all life on Earth. 

First draft of a paper to be presented at the AARES 41st Annual Conference, Ooid Coast 
20·25,January, 1997. 



ln recent yenrs, walct 1ssucs htwe bet•n the thr.HJ of increasing globnt col)cem.l 
lntcrnuuonal, mllional itlld locul organit.ations ore " ·ning ever more active io water 
r('licy bsues at1d debat..:s. i~liliahng. ~nordinatmg und. nticipnting in special programmes 
lbcusing on wat.cr reMmtl.·es. rhe 1hemc highlighted bv uti these effhrts is thut wnter is 
an incrcusingly scarce and vuluJblc resource. lhc fh irtdtiai t:oncern is our failure to 
recognize and llCl':cpt that rvutcr lS in fi.nitc supply. I he t:Otlsemms is thnt growing watr.:r 
scarcHy und nnsuse or f.tcshwntc;r puse serious ducats to susfutnable development. 

CmnpctHion among ngm.:ultu1e, industty ami cities for I united water supplies IS already 
consttamlllg development cfhnts. in many c~mnlrit!s (World Resources Institute, 1994; 
Bhotia ~nd Falkt'HilU\tk, JlJ92. ilomcr;.f>1xnn t~t aL 1993; UNCED 1992). As 
populations e"pamJ and t:conomit!s grow, lhe cumpet1titm for limited supplies will 
intensify. so will con!1 :~..t arm).1g water users 

f~.ven though water shortages fltl! occurring throughout the world. uususe i.s widespread. 
Numerous studu:s dtH .• urnent how snwll connmmitit!s and large cities. agriculture and 
industries. devehlpmg countries and industrialized economics are all mismanaging water 
resources ( Repeuo. 1986;. \Vorld Bank 1992~ Gletckt 1993; PosteL 1993). Surface water 
quality is dtleriora' ug 111 key basins rnnn urban and industrial waste.;, Groundwater is 
being poHuled from surface !!nun.;cs und irrcvcrsihly darnnged. by saltwater intrusion 
Over~;(plorted aquifers are losmg thelt capa(:ity lo hold water and lands are subsiding, 
Cities are unable to provide adcqlliH~ ddnking water supply and sani.tntion facilities. 
Waterlogging· and s~lltnllatmn ure dinunishmg the productivity of irrigated lands. 
Decrcastng Yiatcr J1uws arc reducing hydroelectric power generation, pollution 
assimilation and tish und wildhti! habitat. 'fht! very ecosyst.ems responsible for producing 
water and rnnintnining our hydrologital cycles ure insufficiently monitored and poorly 
understood (t)asgupta and Maler1 I 995). 

For years. national level economic pohcies and resource management systems inducing 
these long .. t.erm trends in watc.r resource use were guided by soctoecollomic objectives 
that seldom included explicit valuation of the environment, much Jess the concept of 
sustainable development. During th~ past decade or so. however. growing scarcity and 

. heightened environmental concerns have forced governments and communities to rethink 
tht role water plays in the economy, environment and society. 

'fhe purpose of dtis paper is to review some of the ways in which env.ironmental 
economics has encouraged and influenced the design and implementation of water 
policies. The international community's increasing emphasis on sustainability presents 
today's resource policymakers with a. set or new opportunities but. also with some p«>Ucy 
challenges. This paper attempts to contribute to the sustainability debate by examinin1 
how and undtr what couditions water policies work or fail. 

The \\' 1tet Sedor ~nd Sustahtabl' l)e~elopment 
Within several years of publication of the Btunddand Report in 1987 (Weco, 1911)1 

SUStainable development had become I. dominant feature O( deVe)Qpment thinkina lf1d 
policy dialogue~ By the. time delegtttes met at the Unilcd ·Nations Conforente on .. 
Envirournentand Development (UNCEO) in 1992, sust1inable developmt:nt implied that 
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cc.:nnomic development must widen its ft.1cus from expanding production and increasing 
tncomcs to int:Judc sustainable munagemcnt <>f ecological processes und environment;d 
services 

liNCED ~~ondudcd that ~cmctt) .:1nd mt~.H.;;;e of trcshwruer pose serious and growing 
thrcitls to su..,talnoble de\·<:lnpment nnd prutectwn <\f the cnvin1nment. emphasizing that 
human henlth and we !titre, thud ~ccurity~ cconmnic dc\ttl'opment nnd ecosystems are nil at 
rt!iJ..., unless Wi\lcr te~oun.c~ arc managed tnntc effectively in the future th~m they have 
hecn in the pa!a {l tNCblt I<l<>Jl 

ncsrttc tts message ol hanntm~. however, the concept of MlC\tah1nbility taises tension 
bct\\Ccn markct~dnven ccontll1HC grnwth s\rntegies~ S()cinl pressures for a more equitable 
distribution of econnmic oprmtunhies and the need tn maintain cnvironmentat 
productivit~ .• ecological sen<~ce.s and biodiversity h1 fulfil ftature social aspirations. It is 
in this ccJntexl that the mtcrnalional commumty ha" called fr;r a ne'' nt1ptoach to the 
uss~ssment.. dc\clopment and management. ('f freshwater resources UC\\'E, l992). The 
prnpuscd nev,.· approach m\oh es the mnr1ng.ement of freshwater as a finite nnd \'ulncrable 
re~mttce. the intcgratmn of fragmented 5ecmral water polides and programmes within the 
finmewor~ llf national ecl'mnnuc ond social pt)Ht}. nnd the reocngnition that \\'ater has 
ccotmmu: value in aU l\s t:ompl!'tmg uses 

For man)\ it is dttlkuh tn recunctlc the cum;ept nf water as an t"cotmmlc good with the 
mlltc traditional idea of \Vater u5 a basic necc$Sit)" aoJ human nght Because water is 
essential tn aU life, pt'>liC)·nlakers often r~ject competitive market nllocntion mechanisms. 
Many ~ncieties believe thut water has special t.;ultural,. religious and social values. 
Bouhling observed thnt ''the sacred Jess of wntcr ns a symbol of ritual purity exen,pts it 
somcwhnt frmn the dirt}' rationality of the mnr~.;ctu i Boulding 1980) 

The IHentture suggests that economists arc not of one mind v•hen asked to assess their 
preptiredness to assist sodet} with tbis ne'' arproach to environmental and sustainabiHty 
concerns, Traditional neoclassical C!tonomists maintam that the economics profession 
was ready lind waiting fot the su!)tainubility movement with a comprehensive )nalyUcal 
view .of the nature of externn.Hties and related market failures. This group poinls to a long~ 
established set of prescriptive pohcies to den I with pollution (the introduction of surrogate 
prices); open nccess (clnrific:nhcm of propt.rty rights); and alternative uses of natural 
environments (economic vnluution of environmental resources and services) (Cropper and 
Outes~ t 992).. 

A second grt.Ulp .. Jistanced themselves from mainstream neoclassical economies, ttrguing 
that con,~entional economic analysis and polic)• measures are not only incom(Mtibb with 
$UStainable development, they contribute tO the problem (0&1)', 1990). Tills group araues 
that ncochusical econolnists tend to o((tr impractical· soludons t.o pressing environmental 
problems and dangerously misleading as:;umptions about human+naturc interactions. 
11ley point out, for in$tat\cet how every elementary economics teKtbook c:ont•ins a 
dia)lrant it1ustr1Hng tht circt~Jat flow of goods and services across interdependent 
markets.~ neglecting to illustrate the flow of "goods't end "bads" between nature. and 
humans. 



t\ third gwup has responded tu the most recent wuvt.~ of erwironrnentol and sustainable 
dcv~lopment ctttlccms hy at.Ji1phn~ and expuuding. tht~ neocfnssicut fnunework in ways 
that rnuvitlc a «.nmr~dlu1g vie\\, and n prut:ticnl btt'iis fhr addressing enviromnentul 
th.tgrad.atH.ln mnt wt~rh:ntpmal ctfUity is~uec; tNorga.:trd. l988~ t•eMce nnd Turner, 1990; 
SuhH\. I ()92.. Yotmp, I 092. 11autanuou, 1993~ nnd Uitsgupta and Miler. t 995). This 
group m~.:·ludcli a \\tde range nf welfhtt; trude. development •. und mucroecunomists who 
h:1vc t.»:xprmdcd J:trt~~tnly t.UU\·entiunnl ucoclussicnl nnnlytics by inctup<nating 
cnvironm~nt~ll p~t'!ip<:cthe'> into lhetr ~peciOc fields of researclt. One example is the 
ret uti\ cl} .m;"'"· but rnpidly cxpamfing Hternture unaly?ing how nmcroecnnmnic P<•lides 
nnd the ett\ituntm•nt lntenu:t (( iuldiu uncJ \\!Inters. I 995; Gandhi\ 199(,; Munusinghe and 
Crul. tl)t))l A St:c;mtd example· i~ the now (thundnnt thcoteticnl and empirical research 
on ttade and ett\'itmtment intcrnctmns ( Andcrsnn und Hluc;khur5t. 1992, Ltl\\\ J', l992; 
<iuuvata. I Q95l 

Jn an nssessment or opcrotinrml und theoretical mud~ls used by economists to evuluate the 
relationship het.\'reen hunmn uctivity and nature. Colby ( 1990} categorizes these 
development strategies i«Ho fh'e paradigms (see ·table I), Fuch paradigm contains 
different assumptions nhout huruan bdmviour und tthout t.he role of nature and the 
environment Fnch pntnJigm ~lsks ser 'rate questi.nns., emphttsi1es differ~:nt evidetu:e, 
addresses disttnct threats~ and relies on different annlylicnl and modeling techniques .for 
understanding how hunums tHld nature internet 

Tl,e five paradigms include *'frnnttcr econotnics.n nt ottc extrcmet wi.th its emphasis. on 
probtt!SS us infinite economic growth tmd nn economic model characterizing a closed 
.economic system; to 11dee11 ecnlngy1' at the other extremel emphusizing an anfi .. growth 
it11pcnttive and nn economic model bused tm conservation of cultural and biological 
div¢:rshy The three middle paradignls, ''environmental protection.~' .,resouree 
management," and lteco·developmenttH more fi.tll)' capture the mainstream approaches of 
yesterday's and today's environmental economists and policies. Yet~ any one approach 
maybe mote appropriate to a specific cttse than the other four. In other cases~ a mix 
dtawn from several approaches maybe required. 

ln contrast to the corwentiotull definition of (mvironmcmtaf economh:s. Cobly'~ 
characterit..ation of envirnnmenH~t,JnOmtc paradignts is mote useful for understanding 
the policy potential of env;mnmental. economics. 1·he conventional appruach to 
environm.ental economics const.rJins the analyses t.o two tuajot i3sues: the valuation of 
environmental amenities nnd the regulation of polluting activities (Fisher and Peterson, 
1976; Ctt)pper and Oatesi 1992). 

The conventional approach also distinguishes natural r~$ource tconomic$ rrom 
envirunmental •conoe11ics. Natural resource economics applies dynamic control ~thod$ 
to the intertempc:md illflCatiun of renewable {regenerative resoutees in r•ent literature) 
and n<tntenewable resources. Oeginnins with Hotellin1 ( l93 J ), nitutal resourc:e 
.:cooornists have addressed the management of fore$tr)'. fisheries. ener1y and mineatl 
resources. toaether with the extinction of species and the irreversibility or developmtnt~2 

· This paper maintains that practic•l policy sotutirins and teaUsti«;, m•uum rot .WMUin1 
complex water resource problems "'fUitn a broad view of hew eeonomic theory •ly~et 



Tabk J Dist.illeliotli b«h•Ha fi~e paraclic•s of taviroa•atal :••••lnteat 

H• .. •·••••n. ,. ....... 
O,.iuat tltreats 

MaaaiiK.-s 

Property ri&ltts 

W.ltopays 

Respoasibility 

F.roatiu Eco110•ics 

· Progress as ,mftrute 
economic growth & 
prosperity 
Very strong 
anthropocentnc 

Hun,er. po\'ert}. citsease. 
natural dtsastcrs 

Open actcss.f.ttt goods 

Pn~am:.auon 

Proptrt} Q'4ners. pubht at 
large ~ttaU~ pOt!f 

Prope~ owners 

Analyliclft1odelin& I· Seodassu::at do .. -sed 
econonuc s·ystems. 
re~erstble eqa:hbna, 
productton bunted r~ 
human factors, natural 
faaors not accounted for 
ntt present vafue. 
max1mtzauon. r:ost-benent 
analysts of tangthle goods 

· and servtces 
Sour,e: Adapted from Colby l 1990} 

Eaviron•aatal 
Protectioll 
lradeoff as m ecolog: vs 
econormc growth: 

Strong ~thropocentrtc 

Health impactS of 
poUuuor.t~ endangered 
specaes 

Rf!m.-dJaf defenst~e 
leJaltze ccoh:.lg) as 
econonuc cxternabt) 

Ptt\att.tattort dommant. 
some pnbbc parks 'Set 
asnie 

laxpa}ers 

Dt"elopmertt 
De,ent."tiU.Zed 
f' ... 1anagemem Centrante:d 

!'..wc1ass~tal plus 
en-.tronmentat tmpact 
asse1smtnt after de!-tg.tt, 
opumum poUunon ie\els. 
equatton ilf "'tfhnpitS$ ttl 
pa} and 'omptnsahf.\rt 

Rao~~rce MaaaJU~eat 

Sustamablhf} as netessaf} 
constraint fur green 
gro~1h 

M®ified anthropocentric 

Resource degradation 
povcft}. populauon 
growth 

Global Efiktenq 
EcouomJZ.e .Ecolog~ 
Interdependence 

Global common$ !a"' for 
cons en atton of oceans. 
atlltosphcre • .chmate 
btodiVCf'Sl~ 

Polluter pays fproducer & 
consumers} 

To~ ard unegrat totl across 
multiple lc\eh 

Neoctasstcat plu!.. natura!_ 
ca;ntal. mcome~ maxtmtze 
l ,...,. system of nattonal 
accounts. lflt,!"eascd freer 
trade ~osystem & socJal 
health momtormg. 
bnkages be~.ccn 
populataon. povert} ;a.'ld 
.environment 

Eco-Devtlo,.ttllt 

Co-dn:tdopmg humans&: nature 

Ecocentric 

.Eeological uncertainty 

Generative restructunng.. 
ecologiu social systems,. 
sophisticated symbiosis 

Global and local commons~ 
pnvate property for lnuatinter 
generauonal .equity & sttw..rdship 

Pollution preventaoo pays., 
tncome-index. en:vironmernal 
taxes 

Pn"ate'pubbc institutional 
hmovauons 

Ec.:ologu~al econot:nics: 
lnophystca1-ec:on"l!nk~ cpen 
systems dynanud.~ sociG-technacal 
& ecosystem process design~ 
tntegrabOt'l ofsotiaJ economic 4 
ecoJogtcal cnrena for tecbnolo&)': 
trade It capital flow rqu!at100 
based on community Joals; Jam! 
tenure and income redisuibutJon 

Dftp £celei) 

uotopia~ 
consuained~y 
'With~· 

Bioceftuic 

EcosySieftl Collapse • 

Back to nanare, 
biospecies equality 
swple·symbioses 

Pnvare.,. plus common 
propeny set aside for 
presava~ion 

Avoid costs by 
forctoing developmdlt 

largely decentralized 
but 'mtt&raled design 

Gr.asstoots. btoregJon~l 
planning. muhiple 
cultural systems • 
con5enla.'lon of cultural 
& biolfl&iQI diversity 

~~··~ 

~ 
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the environment This brood view m~uns incorporating all the interrelated contributions 
mnde by welfare, trade. dcvelop01ent~ macm, environmental and ecological economists. 

\\'aler, •:conondts ~nd l''•hlit Pnlity 
In e~nly civililations, wotcr rlayed n rclmivcly simple tole. h wus needed for d(inking 
and it rrovidc:d n fishing and hunting suurce. Over time, sedentary agricultural 'societie' 
cVlllved and water usc became mure ifup<lt1nnt. families begun settling t1ear sptings, 
Iukes and rivers to sup;1ly Hvest.ock and crops with water, graduaUy developing 
tcchnologu!S to dive•·• water thr irrigation and d<.lmesaic purposes. Babylonian, ~~~yptian, 
llittate, Greek, Etrm;cnn, Roman. Chinese~ Mnyun, lncan and llther empires constructed 
wut,er delivery systems, such as long aqueducts to carry water tc> lnrae cities (Yevjevich. 
I 992). In fact\ until the middle of the twcnti~th century, most S<lcictics were able to meet 
growing water needs hy locating reliable nod relatively inexpensive sources. 

\Vhcn water is plentiful rclntive to demand. water poticicsj rules and laws tend to be 
simple and only casually cnthrced. .t\s populations grow and economies cxpund.,. water 
sectors evolve from an "expAnsionary" pha.se to a "mature" phase (Randall, 198 I). At 
some point during the expansionary phase. the financial and environmental costs of 
d~veluping. new water supplies begin io exceed the (hregone ecorlOmh: benefits in the 
tcust .. productsve {marginal> uses Reallocation of existing supplies~ rather than capture of 
unclaimed supplies. then becomes the lcast·cost method to maximile benetits, 

Scarcity is one of the most important issues in considering the various socioeconomic 
tradeoff's in allocating wuter among different. users. Allocation PQiicies 11nd deci.$ions 
det.:rmine who will have nc~css to wub!rt under what conditions, and what im.,.ct this 
will have on society and the economy. f Iuman actions bring about water scarcity in three 
ways~ through population growth, misuse and inequitable access (Homer·Dixtln, et. al. 
1993). Population growth contributes to scarcity simply because the available water 
supply must be divided among more people. Every country has a more or less fixed, 
amount or internal water resource$ .• defined as the average annual now of rivers and 
aquifers. generated from precipitation. Over time, this internal renewable supply must'­
divided among a target nurnber of people; e\'entually resulting in water scarcity. 

When annual internal renewable water resources are less than i 000 cubic meters per 
person. water av.-llabiUty is considered a severe constraint on $0Cio·cconomic 
development and environmental pr~ltection. Most countries facins chronic water sc:arcity 
pr,,blen~s are h't North Africa, the Near East and Sub-Saharan Africa. Countries with less 
than 2 000 cubic meters pet per$0n face a serious marginal water scareity situation, whh 
major problems occurring in drought years. By the end of the 1990s. water avlilabUU.y is 
expected to fall below 2 000 cubic meters per person in over 40 countries. 

In many countries. while sca~ity is less of a problem at a national level. Hriou• water 
shonases are c:•usina difficulties in specific reaions and watershed•. Nocablt oxampla 
include northern Chiu, west. and south India and parts or Me~fco. 

People also cau..se water scarcity ... bf~ poliutin& and PVerutina e1i1tin' .uppli••· W• .. 
pollution is arauably the areatett water .. rclated environmental problem. in the devetopina 
world today; Nearly one billion people • expofed to con..,..inaltd drinldna ..,. 
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Pru\'iding easier !tccc~-.. tu sal~ dnn~in~ '"net Sl~niHc&mtl) nnrrn\c\ h~•thh cnnd•'''"'~ 
Pcr~unul h}'gacnc \m.:tcu'c~ ''hen wntcr U\:uilahih'> n'cs. ~•hH\c ~H Inn.:' rcr tJa) (\\htch 
genera II)' means th••t It mu't he dchvcrclt lu the hou~c ur }'im.l, 

An cstinmlcd 1.7 hlllmn pcr~m\s cmucth.l wuh HHtd~'fUUt~ smuhth«'lll lac.aiHic~ (\\'orM 
nund"-. I 992} Ttlt~ lack uf' sc\\Ugt• collcL:lWl\ uud ltcatmcnt i~ a mattlt' source nf surface 
nnd groundwmt~t pollution I he t 992 \\'odd i>cvch'J'nHcnt Rc:flt'N cshmlUC!" th:u 
rmviding m.:cc!-lh tu ~ate \\.tlcr &md adequate "''nuahnn ~ould rc\ult m t\\·n nnHiun fewer 
dcuth~ from tharrhoc~I nmnn~ young children und 200 mitlum fc\\cr episode~ ''' 
diarrhoeal illnesses each )'em Cunt.mmlntt.•d uncl polluted w;ttcr kills. und dcbiht•Ucst 
reducing physicnl C"f"lcity\ lowering produchvil), snm~ing grow1hi and inhibiting 
1-..:t•rning. These wascr·rclnL~d cond1ttnns reduce leurning c;tpac1ty, ~¢hoof performance 
uml school uttendance nf ch.ldrcn~ nml increases the work dayf; lust to sickness, lowers 
cnn\ing~. and shorten \\Ork Hvc~of nduhs, 

Overusing wn,cr supphcs Is regarded as the c<msumt1hon of the n.:source·s 11Cnpttal 11
• Por 

in~tancc~ nn aqmkr rcprc~<:nt' resource capitnl. prov1d1ng \~hal is generally u renewahlc 
MlUtCC of water that CUI\ he '·•rpcd ftlf human cnnrmmpuon, Sustamablc uf~e or the aquifer 
leaves the 11t;npitalil mtnct so thnt future gcnen.uions <~Ut\ continuously use the renewable 
purtiml If rumping 1s grcnter than recharge .• the aquifer ts depleted und the "capitat•• is 
CUilSUI.l\CU. 

ln some circumstances. 1'mininJ!1
' g.roundwnt~r may he rational llowever~ pumping 

aquifers faster than lhe recharge rate; increases pumpin~ costs ahd eventually results in a 
wuaer source too depleaed to serve as n supply. Overuse of groundwater has become a 
major problem in the west.crn Umted States. Indonesia, Thailand. China, India, Mexico, 
Nt.,rth Africa, the Near East and in many island countries where seawater intrusion 
results. The .land ahove O\Crpmnpcd uquifers mny settle or suhside, resulting in 
widespread struc,urnl dama~e in extreme cases. Bangladesh and Mexico City are well· 
known examples. 

Finally,. a shift in access or distribution can concentrate water resources among one group 
and subject others to extreme 1:carcity. In many c;:ities of the developing world, large 
numbers of people depend on water vendorst and may pay I O(; dmes as much as public 
utilities charge (llhatia and Falkcnma•·k, 1992). Large numbers of urban poor pay much 
higher prite$ and a much larger share of their inconie for water than families with ~teC¢ss 
to achy water system. In some large. cities, the poorest families spend ''P to 20 portent of 
their income on Witer. When the cost is so high, these families use little water for 
washing and bathing, which resuhs in serious health probl~ms. 

Older elementary economic textbook5 explain the conceptual pu7.zle .. ·why diamonds with 
so little utility are. expensive, while freshwater which is so basic to ·nrc is cheap. More 
recent texts leave water out of these vianettes. Like fresh air, it was once considett<t • 
classic free good; now it is ~•rce. and; while not expensive. it is at lout acknowledsect to 
~ valu.ble. 

Often the che•pness of water is more. apparent th•n rol. lt is • free &ood ·not· ·beeaule 
water provision i$ costless • obviously this is far f1llm true, Oevemmentt have choMft to 
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\.:hargc ~~~s than full t:t)~t!i t~lr \\iller ~crvicc.s fbr ont! or mote reusuns. Thtse subsidies are 
Ito\\ ~,.:nnun~ under ~~.;rut.lny Most mlllnul tcMmtcc polkymakers now acknowledge that 
l''''' t~ulm\!s hl rc~\tgnttc \hltcr's ccnnomic vnluc uud the :cui cost of service provision 
hi.l\C lcJ tu \\aslclul und !.'11\trnnmcnh,lly~(kmmging u~es. 

A \\;Ucr -.ectm in the *'mnture11 phase is chnrm::teri;.:ed by rising marginal costs of 
pw,illing \\iller and 11\ctcm~mij hucrdcpendt!ncics umortg users. Conflicts over scarcities 
and cxtcrm•httcs h«:gm to artsc, 1 hese conllicts eventually become so complex that 
cfabotat.c rmmagement systcnts are needed to resolve di.sputes and aUocat~ wuter among 
lhffcnmt users and ccononuc sectors 

Developmg eUectt\e wuter resource policH.$ to address these issues is troublesome for a 
numbet of reasons Fnst1 ""a.tcr has unportan.t cultural features, unique physical 
propcrtlt~s. cornpl¢x ecnnonuc chaructcristlcs. and o unique role in ecnsysterns that 
distinguish it front ~1H uther resources. '1 hroughout the world, w~ter i!,. H·eated as more 
than an f'ect:mormcll ctmunodlty ln many cultures, goals other than economic efficiency 
plny un unusually large role m selecting water management institutions. S\.:·!•le religions, 
such us Islam~ even prohibit water allocation by market f(Jrces. 

Sec~md. w~'~ter management l,s admuusttutively complicuted. h involves legal. 
envirnnmentalt technulogica.L ~!conmnic ~nd political considen.uions. Water resource 
mnnngement dej)~.mds \m soct~ty's ability to establish an appropriate legal. regulatory and 
admtmstratrve fromework For example. murkcts depend on a system of enforceabl~, 
seturc~ and transferable property tights, including the right to exclud~ other users. In most 
societies; political considerations dominate decisions on water resource use. Nonetheless, 
most policy options an~ framed and discul)sed in economic terms. 

Third~ water's physical characteristics further complic?te effective policy efforts,. 
espechdly its wci~ht and mobility. \Vater is so heavy that the value per unit weight tends 
to be relatively low. Unlike petroleum* the co.sts of transporting and storit18 water are 
generally high relative to its economic value at the point ofuse. Water is also difficult to 
identify and measure because it flows. evaporates, seeps and transpires. 'fbis evasive 
nature meiltts that exclusive property rights which are the basis of a market economy, are 
hard to establish and enforce. 

Fourth, both efficient markets and efficient policy interventic.ms are nett$sary to manaae 
water's diverse benefits ilnd its diverse environmental problems (S~e Tabl_, 2). Water 
provides commodity benefits, waste as5imUaUon bcnfflts, environmental ~rvice be~fits 
and aesthetic and recreational benetits.4 lndividpals derive commodity be ... fi.ts .from 
water by using it for drinking. cooking and sanitation. Farms. businosse$ and industties 
obtain commodity bem~tlts by using water in productive 4lttivities. Assimilation benefits 
are derived frorn waters capacity to pr.x:ess, dilute and carry away w•ste$. 

Water also provides ecological and environnwnt~l servlees. Water's ecolo1iea' Nrvices 
may be divid·;d into products (that tan be used or l<)ld) and functiont (thJt· c:c>ntri.bute to 
ecusystem m:sintenanee). Wetland products inc:lude food, fuel, buildin1 material•, 
tourism, transport4tion ·networks. biodivesity •nd aeneti.: stock. to- name· a few. Wttland • 
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functions include purifying. flltering und rc~ulnting water supplies~ protecting coasts. and 
rm.widinl! n hnhitat fnr wildh fc 

c,lmmmht.y hcnehts rcprt!scnt. private good us,!s of water thtlt "re often exclusive and 
rt\•ul in consumpuon \Vntce~ envirommmtul benefits. waste a~similattOJ1 and ae$lhetic 
valut~s nm closer tu bemg pub he go~)(ls Hl<Ht .. rival in consutnf1llon and non .. exclustve) 
lhan f'1rl\'lll!.!' {!.Ot)d,\.'~ 'J nblc 1 Hlu~lnUCS the range- Water's (ittVBte tO public goods 
charactcristu:s 

lf v.atcr us a commmht~. ut the economic system in which water is used, meet the 
pttJconditioos for a market syMcm, government interventions emphasi;re ninceotive 
structures" and nm)e~:· ·1 he mnst. tmJxU1ant. rules are the taws governing the 
establishment of propet1y rights to water and the enforcement of cont.racts. On the other 
lmnd. public f1t)licy interver,tions ate required to satisfy social goa.ls such as ameliorating 
mcnmc inequnliltcs. promuting d~:velopment m rlisadvnntaged regions. regulating private 
;H~ti\:itles that harm the· cnvuonment. nnd cotltrolling undesirable effects of a private 
prnlit .. nrientcu munupnl) 

Prmluctivi(J' llenlfh Amtnity. E:dstenc~ ----·-·-------+----------..,....,_ ____ ..,...._ 
Lostt of ~·ttla•ds 
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S•liniQtionlw•terl••caing 
c;tobai w•rmina 
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The misuse and overuse of water resources are rehned to dish:u1ed. ana, functioning; and 
missing markets. Water markets are incomplete or missing, due to externalities, f)Ublic 
grnxls characteristics, policy distortions, transactions costs, un~ertainty, la¢k of 
knowledge, in$ecUre property rights, and itrevet$ibility. 

Even in the event of market failures, nonmarket approaches may not neeesPrUy yield a 
better solution In many cases, nt)J\market responses to market failures lead to It$$ than 
optimal outcomes. lh particular, some government agency r-rformance incentives result 
in a divergence from socially preferable outcomes both in terms of allucadve efficiency 
and disttibutlcmal equity criteria,tt tht problem are1s relevant to water ~ter ten1ices 
ure: 



( I) "\Vater product!\" that MC hard tll dctine. The muputs of nc>n .. matket activities are 
dtfllcuh tn define in pnu:hc~ and hl tncnsure independently of the in1;uts thnt Prilduced 
th~nt Floud contrul or amcmty hcnctits nf \\11:\ICt' stlltnJ!C reservoir-s ~•re exnmples or water 
system outputs ttmt arc hard lt) nwn~urc, 

(2} Private goals ul public nf!.Cnt~t lnterm\l gonts of n J~ublic water agency1 ot 
"hnernalihcs." ~md the ngcncy's public purposes (lmvtde the motivations, rewards and 
penalties tbr lndtvidual p~rhmnance. Exumples of cmu•terptoductive hltcrnal gmds 
include budget JntlXInlllntlou, expensive: and inat'lwopriate high-tech solutions and 
outright non~1;erthnnance of \~;Jties h\ ndditmt'~ ngcncies may adnpt hi8h .. tech solutions 
or "technical quniHy" as gnall) In thcm~elves, t=or extm\plel ~hey ruuy reconlnlend 
sprinUcr or drip irrtgation syslems when other less expensivt~ h•u reliable methods are 
more economical finally~ trngtttttm ngcn~y personnct mny be persuaded, by git\s or 
oUter inducements. to vhJl!.tte t)Jlerating mles thr t' fnvout·cd tew (\Vade. 1982). 

(3) St~lllovers from r~ublic nc:tinn, For exnlllt11.e. puhtic ~ector irrigation proje~ts can also 
be a major source or extcrnahttes. Salinity and waterto~ginQ of do~1\slope lnnd5 cun 
occur ju~;t tts easily frnm irtilJ'propri.nteh' managed public irrigation 1>mjects as from 
flrivate irrigators 

(4) Inequitable distribution of power. Public sector rcsJlonsibilitics, tmwever noble their 
intent. may not .. he scrupulously or cmnpctently exercised. Vet the monopoty control of 
water surpHes hy publ•c ngcncies provides ccthtin groups or individuals with so much 
power over the ~conomic weHhre of wutcr users that 11rncedures to prot~r,:t those of 
limited intluencc dlould be nr tnime hnpt)rtance. 

Fifth.\ many wutct· manngen1cn1. prublems nre site !;J'ICcific and so elude uniform policy 
treatment. While wat~r consumption and quality requirements depend on loctll 
population$ and develotunent levels. local wutcr avnilobiHt)t usually changes throuahout 
the year with climatic variations anJ over longer cycticnl swings. These supplies may bf 
highly variable and unpredictable itt time, space und quality, Water projects that attempt 
to com~nsate for extreme seasonal variations such ''s noods and drought.$ frequently 
require \!normous investments. The e~onmnies of size are so large in these taus that unit 
costs continu~ to taU over the nmge of existing dernands; a tlassic:d muural rnonopoly, 

On the other hand, most economi~8 of size f()r pumping g.-ound.w~ter arc achi~wed at 
relatively snudl outputs, $0 compelitiv~ markets can operate et1iciently~ Aquif~r 
mana"em~nt is of\¢n con\pUcutcd, however. by the .aggregate impact of the actions of 
muny individuals. Even though ttach individual may have a negligible impact when taken 
alooe, th~ sum total can be of auajor imponance.. One .,xample is the rapid spretd of 
tubewell irriat4tion in J(luth Asia. One tubewell has little effect on the total w•••r tup,pty. 
but thousands onubewells can quickly deplete an aquifer. Rst,blishina eff,~tive policies 
to regulate these m;lny smaU. scattered dcciaion.-mak•r• ha~ proved to be excHdintiY 
difficult. 

Mureovf!r, ~quifers arc, usually hydrauti~any ·unk•d w;th river~ ot ttttami ... ptn or • .. 
ri If ls volume may come from undetatound now•, •nd rlvers may repteniJh aroundwatet 
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stucks. Thi$ hydrnulic linknge is affected when an aquifer is he,vily pumped. A tower~d 
l&rnundwater table nmy dn•w walcr from n ~onncct~d stream, reducing h$ now to s"rf"cc 
wutet users, 

lo the tate 1960s, Kneese nnd llower ( t968} were among the nrst environmental 
t:cnnmnists who argued lhtu wnter cunnot he nnulytcd in isotuuun~ nor elm it M addressed 
with policy flf{lposnts that fe'il "' constdcr how n region's water resources nrc 
intcrcunncctcd Todn)\ it. is at least widely recognized (if not always practiced) that wntt:r 
scctur polices retfmre rm hltcsrntcd nnd hrond nppronch because of wtner's special nature 
••s a wutnry resource: rntn. ri\'crs, lakes. groundwater and polluted water arc nit pan of the 
same resource, mak1ng glohnl, nntlonul~ re~;tionnl nnd local actions highly interdependent 
( l~u~crs~ 19<)2 ). 

Wutcr use in unc llilrt of the system otters tl:e ret;nurce base nnd affects water users in 
other 11arts. Damh built in one cmuury frcl1uently reduce rivet flows to downstream 
cnuntrics for years, affecting hydmeleclric nnd irrigntlon cnpJtci•y. When n city 
overpumps n groundwntcr supply~ stream tlo\'1-s mrty be reduced in surrounding areas; 
wlum it conuuninntcs Hs ~urfhce water, it cnn pollute groundwater supplies as well. 

\Vuter policies. laws, projeclsl regulations nnd ndrninlstrative actions often overlook these 
linknges. Governments genernHy organize and administer water sector activities 
s\!purately; one department is in ctmru,e of irrigation; unothcr oversees water supply and 
:mnitntion; a third manages h~drnpowct activhics; n, fourth supervises trnnsportation; a 
llfth controls water quality; a sixth directs environmental policy nnd so forth. 

1'ht.!s~ fragmented bureoucrncies make: utlCI,lotdinated decisions, reOectinB individuJtl 
Ub\cncy responsibilities thnt llre indcpendcmt of cnch other. roo often. government 
planners have developed the same water source within an interdependent system. for 
diflerent and com~ting uses. Thi\ projecl-by·projeet deptlrtment .. by·departmont and 
r~Qion .. by-recion approach is no lonBcr adequate for addressing water issues. Water 
nlun.agers nrc incrt:!nshlgly being called upon t.o review conditions. problems and progress 
in the overall Willer sechn. 

tn the ntid· 1950s\. Libsey and Lancaster ( 1956) illustruted how the correctiot1 of.a sh1gle 
nnnket. distortion without correcting other sources of market failure can produce a pareto· 
inf~riur resource allocation. An important development in the use or environmental 
ccunomics over the past five )'ears has been research focused on how the overall water 
sector is linked tu the national economy. These re:;earch efforts ate helping us to better 
understand the welfare implications 1f independent, corrective actiuns. Equally 
hnpontmt has been an increased understandU"G of interactions between water, sectoral and 
envin..,nmcmtal policies and how these policies collccdvety influence water usc ucro1s 
dilferent sectors; between locul. regional and natiJ)nal levels~ and an1on~ hou,.holds. 
fimns and firms (\\'einbers and KlinlJ, t 996). 

tin king the W•ter Sector with the N•tion•l Eeonom)' 
In Hirschman's classi~ arudy$is of public invc$tmcnt d&Jtisions. he d~$Cribct~ tho 
~~~t.tntralhy of side-effects". noting that many investn1ent decisions would A<iV¢f hive bctun 
undertaken if the decision·makcts had fully visualized aU or hs ~unscquerH;O$" 
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< 1 tirschmtan, I 967). This statement also nppli"s to water policies. Po;icymakers too otlen 
confront wutet policy issues one at n time, stating policy t)bjectives ill single dimensional 
terms. 1 his appronch presents diOkulties hectulsc u policy aimed t\t uchieving a single 
oh]ccaive usuully hns unintended nod unrecognized consequences. During the pust 
dccudc, economists h~wc mnde incrensing use of COB models to shuulnte econumic and 
crwironmcntnl inteructcoa\s, hclphlB us tn better understand intl!rsectorul linku"es and 
avoid potenttully costly nnd domuginQ, policics.7 

Macroeconomic pnlicics and scctoml P<llicies not uhned specificuHy ,u the water sector 
cnn htlV(.~ u srrMegic impatt on resource ullocntion und "garegate demand in the e~onomy 
(Girnu•~ 1992f Munnsinghe. and Cruz, 1995; r•rmnyotou and Hupe, 1995; Onndhi. 1996). 
A country's overall dcvcloprmmt strategy and usc or macroeconomic policies .... including "' 
fiscal. monetary and credit tmuket rd4nms; trade liberalit.ution; public sector reforms; 
exchange rate adjustments; and tnx, price C<mtrols und subsidy retCums .... directly nnd 
indirectly nm:ct de•nand and investment in watcr .. n~lnt.ed nctivhi~s. 

An obvious example. is go\'ct·nm.ent expenditures on irrigution. lltll'td cohtrul or dams. A 
less nppnrcnt example is trade and exchnn~e nue policy aimed at promoting cxpons und 
earning nmrc foreign exchange. for ex~unple, ns n result llf currency del1teciation, ptice!i 
in domestic currency of u cmmtry's high .. vatue, watcr·consuming export crops may 
increase. I r ~u.lditionnl policy changes reduce cSflOtt toses, fnrmers Ufc provided with an 
even grcnter incentive to invest iu export crops~ includin~ investments ill irrignUon. 

Nntionnl development strnteJ!ies cnn influence wn.ter allocation n.nd usc in other direct 
ways. In the cnse uf n t()nd serf .. sul'licicncy strategy, the novenunent muy subsidize 
wuter .. fnv.msive inpms to encournge fntmers ro produce: more ri"e. By providing finanoinl 
inc1.mtivcs to rice producers, the government is influencing the demurld for water and 
private irdQalion investm~nt dlrouQh price policies. 

Apnrt from the direct effe~ts on water use resulting from such price policies, the increased 
dcmnnd f<),r irrigation wnter ulso has intcrscctornl, intrnsectotal. distributional und 
ctwironmentnl implications. The agriculture sector i:; provided with an economic 
udvnntuge in ncces!i to wnter vil; .. u .. vis the industrial sector (interscctornl); wuter used for 
rice gains an economic udvauuage over water used for other crops (huru$ectot;d); ric~ 
producers with more lund und nccc:ss to wnter QUill ov~t those with less IJnd and water 
(distributional); and increased pesticide and fcrtilizt:r use are likely to affect water quality 
(environmontal). 

Sectoral poHcit:s uffcct .vatcr U$e and allocation in other sectors h• a variety of way1. For 
cxumpl~, in the western United Stntcst 70 hl KO pe.rccnt ot• lhe region's water yield results 
from snowmelt from the high elevation lorusts. much of which hi under public 
jurisdictitl!l. Water yichJs nre significantly an~ctcd by timber h~ttv~st policic$ un •hcsc 
laud~. 1\unl'clu"d munn"crmmt polici.:$ on lower elovulions ulso ahcr v•a•t•Ucm 
cunditiuns und ahu$ aff~ct tht': rotc of evurx,trunspiraUon. affeetins strc•mtlow •nd 
Qtuundwut.:r n:chur~e «Sulihu, ct.ul., 1987). t·n such ca$0$, it is impottan• for down•tream 
cuy \~utcr monu~crs h.) recognize. understand U!ld become iwnvotvod in !he de~i•ion~ of T 

nth"r $cct,,r$ such'aslivest4lck.,md foresu·y~ 
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With the continuing imporHmcc of su·uctural adJU!)lnlcnt und stabilization (lfogrammes, 
m•my developing cnuntiics ure impl,:mcnting fum.iomellta1 chai1ges in m~croeconotnic 
and sectoral pohces, Fypical adjustment progr::mlmcs call for a greater reliance nn 
markets, more open trade. fiscal ttusterity~ and n phase out of producer and consumer 
suhsidies (in11ut and product m;~rkct.s) .. 

Budgct .. reducing mc.msur'~~ imph increased comr>ctition between and within .sectors fot 
funding nc'' water pn\Jl•Ct!\ In this Stluntion~ the overall economic, social and 
l.!nnmnmcntal implications ul dHHces must be cnrefully addressed. I~ or t!Xample, when 
the government must chnnse between financing either an irr1gnuon ptojec' ot a 
hyclrtlck·ctnc power pn·*:iect~ there is an additwnal ~O(:ial opportunity cost of the irrigation 
v.:atcr in countric~ dcpundcnt 011 imported encrg} sources. At the same time, when water 
scatclty kecp!.1 some farmers on uneconomic lands such as steep watersheds, the country 
st•Oers h\iice .. Once m terms of reduced production over that possible with irrigation; and 
ugaih. jn terms of ewsmn nntl resour<'C depletion. with the erosion possibly shortening the 
h fc ol exlstmg wutcr \~nr~~ { Hrnmic),. ct.al. 1980) 

Jn nHlSl count.tJcs. pressures have increased mH nnly h) modify iuvestmerH allocations hut 
nbo to ret-'(.lgnitc and m.:commodate new demands for water. The d•rect implications fbr 
\\atcr monngcrs mclude fewc,;r .c~\pitalmvestmcnts: in nev,~ water projects. the elimination 
~,,r irngntion suhsidics, increased eff<:trts at. cost recovery. and more emphasis on demand 
t.nanugt·mctnto Improve the cffic1cncy of existing supplies. 

f:tn-ironmtnCall"oli~) •nd \\'accr l!sc 
To help sdt~Cl tht" · mc.'sl appn1printe ctwirot1mcutal policy option or programme 
.;.tllcrnat~ve, econc.nnists tcml tn divid~ the water sector in10 supply·side and demand .. side 
components.. The supp(y .. sidc approach is structure-oriented-· investments in water 
projects. are Ct111lbined with cngineenng and technical expertise lo make systems operate 
effectively. For most of the twentieth centur)~ policymakers tl.1cused their nuent.ion on 
the supply side. Ecl'JOonHsts evaluated these water pn1jects and policy options through 
cost-benefit analysis (CBA). 

In the past two decades, ecotu"'mic th,~ory has made significant advances ;., our cap3city 
to vah1c environmental assets~ including. usc values (direct and indirect) and non .. use 
values (opfJons values~ bequest values 1111d existence values).' In t.heir 1976 survey of 
environmental economics, ·Fisher and Peterson lament the inability of economists to 
provide reliable valuatimls despite diligent efforts. Some fiftet!\~ years latet. in their 
survey of environmental economics. Cropper and Oo~e~ 1 r~''l2) note considerable 
ptogress ir two fronts: {I) the development of indirect market methods to evaluate the 
relnd(1nships between environmental quality and marketed goods; llfld (2) the direct 
questioning of individu1ls about their valuation of environmental goods··the contingent 
valuation approach. 

Today, policymakers have n practical set of ortions available for pricing and valuing 
environmental assets and determining altemative uses of water's cornpeting uscs.9 These 
improv-.:d environmental pricing techniques provide. policymakers with· more accurate 
information: for ".etting environmental taxes and subsidies; making, decisions based on 
environmental accounts of n:.tional income; jJroducing nnturul resource dama"e 
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assessments; and carrying '-'llt. CO As of water policies, projects nnd regulations (OECD. 
1995). 

Aided h> this increased uhility tn pl'ice water's environmental benetits; policymakers are 
also c.!nl(lhasizing .non·~tructural uppruachcs to wntcr nmnagerncnt. A non·structuml 
pulicy upproach cnc(unp"sscs demand management, sciemitic research, education and 
llcrsuasion tt> coordinnt..: human behaviour. These dcmt,mJ·side policies aUempt to 
address water problems such as water qunlity degradation; overcKploitation of aquifers 
and tht.~ decreasing availability tlf water flows to mc~t tl(ltl .. comaunptive watea uses 
(hydroelectric po\-\1Ct, pollution ussimilntinn ant.l fish und witdlitc habitat). 10 

Demanc.J .. side water policies !lttc:rnpt to coordinate hu.tnan activities and control 
erwiromm.mtal degrmJation through non-market institutions like property rights and 
incentive structures. Altering tht: institutional system of permissions, restrictions, 
incentives and penalties cun compel cmlsumcrs to do what they otherwise might not do.1' 
Non·market institutions play an important role in demand management by defining the 
incentives. disincentives, rules; rights and duties (including informal customs and formal 
legal syst.emsl thut guide human nctivities and encourage conforming behaviour 
(Bromley. 1989). Thus property rights nrc part of an institutional arrangement governing 
ecunomic activities of water usc. 

Two factors influence siunHicumly the form of water institutions in a society: the reluti.ve 
scarcity of water and the transactions costs required to establish and enforce water riQhts. 
While scarcity is both supply and dcnmnd-dcp;mdent, the relative human pressures on the 
demand side ate probably the most imr;ott.:mt. Transactions costs nrc the resources 
rtquircd to obtain informabon. negotiate ag;ccmcms on J1ropcrty tights and police these 
agreements. Water supply and demand characteristics make transactions costs relatively 
high und the value of water relatively low compared to other resources or commodities. 

M~ny economists are trying to find way~ to improve institutional perfhrmrtnce. Research 
to date suggest~. that institutions respond to the same types of incentives as do innovators 
oftccbnological chan(!e (Ruttan. 1978~ Runge, 19R.7), When wa.ter is plentiful relative to 
demand, laws governing water use tend to be simple nnd enthfccd.only cusually. Where 
·wat~r is scQrce, more elabor~tc institutional systems evolve. llighcr population and 
income levels and technological advance$ have only recently prompted societies to 
establish formal water use and quality management systems .. 

Establishing an institutional ~tructure for allocating water is a fundamental role of social 
policy. The choice: of structure is ultimately a comrromise bet.ween the physical nature of 
the resource. human reactions to policies und competing social objectivEs. Net 
!:!Urpnsingly. ~..nnerem cultures n1akc tradct)fts based on the relative imponance of their 
rurticulut objectives. Many cmmtries try to balance economic etllciency (obtaining the 
most v••luc of output fmm u given resource base) anti fairness (assuring equal trea~ment). 
lm.lividuat frc~dom~ .:quily. popular participation, local cuntrot and orderly conflict 
n:~uluthm arc other important objectives whid1 s~icties must jugale when choosinll a 
structure for water allocation. *2 

""" .. ... """' _.. 'I< • .,_ .,.: ... 

In the ''ideal" rnarket-based wat~r ;allocation system, entitlements (water tights) ate well· 



dd1ned, enforced. transferable and confront users with the full social cost of their actions. 
Thh\ type of mnrket.-dcpcndent institutional arrangcnu~rlt require$ security, flexibility and 
certaint)•. Security refers to protection against legal; ph)tSicat and tenure uncertainties. A 
system is flexible if allocations between users, uses, r¢gions and sectors can be changed 
nt tow cost Flc'(ibility implies that changes in demand are Pccotnmoda•ed easily by 
reallocuting wnter to highcr•valucd uses as they emerge. Certuinty is also necessary; 
water u~e rules must be easy to discover and to understand. 

l'rices and \\'aater Allo~ation 
In pracllcc. market threes rarely cshlblish prices fot water. Instead, prices are set by 
puhlicly .. owned supply agencies or regulated private utilities. Water l'rices impact on 
cOiciency. equity and environmental services. Countries are increasingly adopting the 
full cost J1rincipfet' \\hich employs mnrket and nonmatket incentives to encourage all 
users cf resources t.o pay for the full c()st of t~cit use. This principle is based ort the 
presumption that all humanit)' has a right to a reasonable safe and healthy environment. 
Thts section reviews 1he common pricing schemes applied to w~•ter in light ofthc full cost 
principle. 

Ral.e.-scUing can be cvalu~ded within a multiple objective framework, in which allocat.ive 
efficiency, equity of income distribution and fairness in apportioning costs, and 
environmental dcgradaiion each playa role in evaluating pricing policies. Secondary 
criteria of simplicity. administrative feasibility and stability are ulso taket\ in\o account. 

The mt>st commonly employed pricing. policy for \taler is a flat tate charge. destgned 
primarily to recover costs. Fiat rates are not set according to the volume received; 
although some proxy for volume usually provides the basis for the charge. In agri.cuhure, 
tht! most frequent basis for a water chargr" is the area irrigated. For residential use if1 the 
industrialize<! world, flat rate charges have been based on the number of re-;idents, the 
number of rooms, the number and type of Witter .. using fixtures or on measures of property 
\!ttlue. 

Economists criticize tlat rates because th~y do not include incetttives fot rationing "1: ~ter 
in line with willingness to pay and the full cost principle. Such schemes ere. however, 
simple to administer and assure the supplier adequat.e revenue. ~rhe high cost ofinstalling 
and monitoring meters is ~uggested as the main reason for stayinJ with the flat rate 
upproach. "Fnis argument is convincing in cases where water is plentiful. supply tosts are 
low and managers doubt the rationing effects of vo1umetr•c pricing. In other cases. 
water n1anagers are turning to voluntetric pricing lo address water scarcity and 
environmental problems and the high costs of developing new supplies .. 

Soc:ieties interested primarily in alloeative eft1eienty (maximizing net social product) as 
the goal for a pricing · schen'e advocate marainal cost pricing. When prices are set et 
marsinal cost, rational consumers demand water as Ions as wiUingnes~ to pay (demand) 
exceeds the incremental costs. But application or marainal cost pricing encounters a 
nul1lber of obstacle$. One problem. is the variety or definitions of the appropriate 
margi-.1 t0$t eoncepr. pttticularly whether to use a shon .. run (variable cost) ~oncept, or a 
lona·run full..cost appro~e.h. A. lone debate ensQed over the "short run marai•l tost" 



"' ---..,.. ,..,. ----- ...... -:-r- ,..,.. ·•• _.....""'!""' ~""·"" !II'~~~•"*""·'~· ~...,...~-.. ~~ .. ~T"'il 

rricing. prormsnl stemming from welfare economists! work in the I 930s. For example, 
Couse ( 1971) strongly llb_jectcd to setting utility prices at. short run marginal costs, 
esllCciaHy where marginal costs are bel<lW average ~ost (thereby incurring a deficit and 
requiring pubhc suh~idyl Couse ah;o ctitkized the absence of a market test t.o determine 
whether ".sets \\Crt! \\Hhng to pta)• full cost of supplying the commodity; the redistribution 
of income in nnour nf users nf decreasing cost industry '''·oducts; and the impetus towptd 

'

., . • t' t ll centtrl .11aUon o hte cconmny. 

The ability to pay ptiudple rest~ heavily on the equity critetiort Water charges are 
derxndem on income or wealth, rather than costs, This principle is the most common 
b~sis for setting irrigation rates throughout th\! world, and is also regularly applied to 
village· '4vater supplies in developing countries. The ,,bility to pay approach bears little 
relation to costs~ since no allocative test of willingness to t'ay is provided. This ability to 
Il-lY cn,1cept is inherently sut~jective. and political prcssur.es frequently arise to set the 
fonuula Hl ways tlmt distribute wealth from taspayers to watet users. 

In many places tht\)ughout the world;r water is only now becoltliog scarce enough to 
justify the tangible and intangible costs of establishing. formal pricing systems. Flat. rates 
could satisfy repa~rment. requirements in the absence of serious shortages. However. when 
the signals of water sca.rcity are absent1 pressures arise for structural solutions to satisfy 
incorrectly perceived water nnceds". 

The inevitabi.lity of scarce water supplies suggests the eventual adoption of multipart rate 
schemes which reflect the opportunity costs of water and other resources. The literature 
describing the most. desirable forrn for water n1ntkets and the literature dealing with water 
pricin~ have converged on the notion of a pticing system v hich reflects the opportunity 
cost of water via the m~chanism of transferable water entitlements (Randall, l98l; 
Boggess, et aL 1993; Rosegrant, 1993, Rosegtant and Binswanger, 1993). At present, 
Chile is the only country with a comprehensive w1ter allocation system that establishes 
tradeable property rights (ltosegrant and Bisnwanger; 1993). ·•• 

Because it deals with the complex interaction between human society and the physical 
environment, aquifer management presents an extremely diffi.cuh problem of policy 
design. Collective policy decisions of two types must be addressed in the management ur 
regulation of overexploited aquifers. For one type. termed "managing the water," 
decisions must be made on (I) the appropriate annual rate of pumping; (2) the gcoaraphic 
distribution of pumping; and (3) whether to augment water supplies and/or whether to 
artificially ·recharge the aquifer. The. other important type of policy decision is 
,. coordinating the pumpers'' to determine (I) the institutions and policies that divide the 
\!Xtr3(tion rate arttong potential individual users and user classes and influence puntP"r 
behaviour; and (2) how rules tbt limiting pumping are monitored and enforced. 

Thr-=e broad types of institutional arransemcnts ha.ve betn propo$ed for mlfta&ina 
aquifers: priees and charaes; quantity-based controls and exchanaeable permits. 

< t J /'rices und fhargts to cmttrol pumping: Ch•raina pumpers is. one potential method or .. 
achic\'in& economically efficient e)ttraction rates. An appropriately Mated elwae 
controntS pumpers with tK;th the roreaone user cost and the external cnt (from , ......... 

~j 
I 



• 

pumpina costs) imposed <m neiBhbmaring pumpenL Tlns type of wa,er charge 
internalizes user co:;ts and C)(tcrnul costs and achieves an optimat extraction rate~ 

In the cas~ of nqUtfer t.mmagement,. this apJ,roach faces one illlflO.rtant difficuhy,.·pumpers 
arc imrosinB costs m' themselves~ (that is, they are reciprocal). The reduction in use 
would be at the expense of rcdtstributing rents to the taxing. authority. h would dissipate 
net income to the aqmfer exploiters ••s quickly as an <)pen access regime .. ahhou~h the 
totul net rents would ~f!· increased 

( 2) {_)uwtll(l•·htl\l1tl (JfJf't·mK'lu.!.\, Qunrmty .. based control mechanisms range from simple 
well pcrnuts to exchangeable J'lltllJ1ing entitlements. Well and pump pemlits gran\ the 
rtght to install and operate a weH of a particular capacity. Irrigation permits frequently 
identify the hmds on which well water could he used, restricting transport of water to 
other sites. Tllt)' are relatively easy to ttl091itor and are reasonably palatable t.o pumpers 
\\ho strongly rCJCCt more stringent regulatory de\ices. On the other hand. permit.s are 
most effective before ptl1blems ha\'e become severe ar\d complex,: when preventing new 
wells and pumps so!ves ttn~ problem. or when pumped water is not exJX>rtcd away from 
the urea overlying the aquifer. ln more serious cases~ where aU existing users must 
reduce ammal extractions, rcguhtting rates of withdrawals must be considered. 

A pumping nquota" is a precise quantity cmuml mechanism. The quota specifies a fixed 
annual rate of extraclit..11l to each water user. The initial quantity might be assigned in 
proportion to use in a b~tse period, ( ~hich could set off a pumping race to establish initial 
rights), or be based on the proportion of land owned overlying the. aquifer, The 
technology for metering withdrawals is neither complex nor expensive, so if the pumpers 
arc wilting to be rtu:tered, reguhHor) monitoring and enforcement need not be diU1cuh. 
in principle, pumping quotas c no different than conventional surface water rights, 
which entitle owners to fixed sh' ;; of each yearis available flows. 

(3) Trmt~(eruble pmnping emitlement,v: When a fixed quota is too inflexible in the face of 
changing wat.er stocks and demand conditions, transferable r)umping entitlements are an 
alternative. The pumpint:. entitlement can be divided into two pans: one component 
providing a claim to the stock of water, and the other to the annual recharge. Both claims 
may vary from year .. to .. year. with allotments set by the groundwater aUthority. Annu.-1 
tights to the basic stock would vary accotJing. to~ current and anticipated economic and 
hydrologic conditions (including energy and conlmodl:ty prices~ interest rates and the 
remaining stock ofgroundwater). Rights to the natural recharge and return flnws from 
human uses could be set to reflect a moving average of estimated recharge in recent years. 

Preservina W•ter Qu•Uty 
t•ollution is an inevitable and pervasi,·e phenomenon in. the mudern world. Human 
production and consumption ac:.tivities generate residuals by. extracting and processing 
raw materials into consumer goods. The materials balance principle. derived from ba,;c 
l'\WS of physics regarding the conservation of matter, asserts that over the lona run. the 
n1ass of residuals discharged to the environment equal the mass. ()f material's · oriainaUy 
extracted . from the environment to make consumption aoods. The environment•s 
important; . as an assimilator of residuals is equal to its imptn1•nce as a source of 
matermls.15 
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Kneese ( lQ62l nppenrs to be the first economist ufter Pigou t(l treat poltthi<m externalities 
annlyt.icnHy und express set·ious conccnt about wuter pollution. Kneese's study on water 
qunhty mnnagerne•1t incorptmUed the Pigouviun cxtem:dity framework and a. recosnition 
l)f' the rug~ of.mnnugcmcm nltenuuaves. 

( "wttrol o/JWml stmn•,t wcHcl' pollutirm 
The most frcqmmtly used appronch to point source pollution control is government .. 
tmpn~~d standnrds or targets filr umhaent wuter quality. Standards are implemented by 
settlnb~ dischauge levels lor cuch type of poUuumt, for each rolluter or tor each polluter 
clnss The envtronmentnl agency monitors compliance, • :1d often is empowered to 
impose penuhu:11 on violators. Severa' daffcrcnt upptoaches to specifying target discharge 
levels have bt~en t1 ied {a) limns on mnxtmum rates of discharge from a pollution source; 
(b) 5pecified percentage removal of pollutants n·om emiss•ons~ (c) requirements to 
implement some techJ10)0gy rmckuge ("best ttvailablc (echnology"). 

Many believe tht•t the regulatory approach has provet1 to be an effective and equitable 
means for reducing pollution disctuuges and raising environmental quality. The 
bargaining process thnt precede1 the selection of exnct control packages has provided 
OexihHity ttnd encourages voluntary t()mpliance by polluters. Most regulatory agencies 
and lcgtslatures are comfortuble with the opprouch. 

Environmental economists hnve long objected to the standards for umst situations. Direct 
regulations appear tn provide Slllutions to pollution control that are more costly to society 
than other means. In pnrticuhu, an mcentive~based af)proach is. rnore likely to find the 
pollution dtscharge rnte that mlnimi7..ts the total cost to society. More getterul objections 
arise from govermnent taHure: re8ulutions may be poorly conceived and arbitrary or 
manipulated ft~r purposes unrelated to their original intent 

An altemntive approach to pollution control regulations are decentralized incuntives and 
disincentives. A key assumption of the incentives approach is that S()tjal policy reaarding 
pollution control should encourage the setectton of the teast·cost set .of polhati(ln ~ntrol 
options. where pollution damage costs as well as residuuls treatment costs ate both 
considered. 

An environmental tax based on the '!polluter pays'' principJe, t$ one internive option 
adopted and endorstd by the OECO in the 1.980s. The regulatory authority impose~ • fee 
or tax on each unit of the contaminant discharged. Tho charge ia set to represent the 
economic value of the dama:~~s caused by the poUutant. the effluent charae riset with 
mcrcu~ed levels of discharges. Polluters arc, under the emissions taJC approach, free tc> 
rcs,..md to the charge as they choose. AU firms would find it in theit interest to .-k 
chung~s in technologies and/or in treatment ofdiStharses which roduoe the social ~•• of 
copinl! with lhe problems or residuals dispo,.t Jn etf~et. the polluter is faoe..t with an 
incenttvc to econ(lmize. on. the use of sc:ar~e en.vironmentil ••imitative cal*ity. 

Evun often $tt.Veral decades or advlK:•cy by ec:onomists. efftuent ... CI ate ~eldom ..... ed 
us puUution control .f'Oiic.y ·instruments,· Thc·princi,.l objections cetn11 from pollutina· 
ihdustrics themselves, who object. to a ch~rae tbr ~nvitoi'WIIental ..meet prwiou.ly 
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rcccwed ftec~ nnd ponn tu ~ulvcr'lc rmfit nnd cmrlnyrncnt unracts 'l'h\!tt cm.ccrn>s. Uf\! • 

ul~o ha~cd on a fcur lhtH tuM:~ nughr ~o hcyontl th~ stn~c uf cu~m~ tn nnuiJ\ Uw orhnml 
degree of dis~hurges. tn punHtvc: ll:i>:tUtoh tor polhuinn u~.:lf tn ;tddhmn. tht: IU>o nuw 
m1sc ahe cost of nrm!l. not unly hy the nmount uf the tux~ hut nlst' hy the cot;t~ ~r 
trcntment ttl u.vnid rurt of th~~ tnSc 

Annthc:r dtsudvuntnge •~ ltw thfHcult} m the nuthonty's llhihty 10 measure the vah~c <lf 
cxtcrnuJ co~t~ t)f dumage~ (the 1'dmmage funcUun") ~tote· rhHn!iiOf'htcal O~tcctions urlse 
<ln csscnt.uiJy t.tthicul prounds ( h1c view ts thrtt rottution control pohc> shnuld focus an 
mmirn11mg dumugcs to tturd purHes. und tp:nure the c•·onomu: model (whtch bahtnces 
iru::rcmc:ni~Jl gams lo sufferers ugnmr;t mcremcntol treatment costs A more subtle 
ubtccuon is ba~ed on the fenr •hnt a ta>h h)~ puuing a "pr•c•!'1 on the environrnettt~ sends 
the messtll(C to polluters that the cnvuonment is merely 'molher economic erlmmodtty to 
be huught uruJ sold 

The concert nf mntkettthlt· efflu~nt permits, w:.s: Brst introduced h:t Oules ( l968J address 
\\nter t5$Ues tv1urk~tahle rermtst nre n. vurunt<m on the decemralized. mct.mhve"'based 
nppronch A central nuthontj. perhaps for n specUlc rivet basin~ decades on the total 
l·~tmnssible poUutmn disch:ug,cs Pernuts equwnlent t.o that toud would be issued, subject 
1, ~ rhc requirement Umt on dtschar~es are all(,\\'ed ·without n. permit The inittal issue of 
ftC!"mits might be bnsed un hi5tortcal discharge!l tor n. frnchonl or vin an nuction to the 
high,.st bidder. Once issued~ the penn its would be markcmble and the opportutlit> costs 
of disch~•rge versus trentmern would influence behavtour 'The authority could fine·tune 
water quality by withdrnwiog permit.s or by issumg more 

The petmit system creates the same incentives to reduce enussmns: and find low-cost 
abatement technologies as the effiuent tax. Polluters whose cost of emission reduction is 
rchuivety expensive would bu); taddiHonaJ permits. Those with Jess costly opportunities 
for reducing di~tharges could adopt new •echniques and profit by selling some rermits. 
Potential new polluting industries: must enter the pcnnit market~ bu~ing p¢rmits and 
replacing other di~hatgers. The price of permits ulso provides a ::.ignal to heW entrants 
ubout the scarcity of environmental quuHty relative to other basins and to technological 
abatement opportunities. 

In addition to the economic efficiency (cost .. effectivcne.tis) arg,umont, a principal 
advatUage of the tradeable permit approach i.s that it represent$ a Qlltural extension to the 
pollution permit s)'$tem already existin& in many natiuns. Objections ·Ire similar to those 
concernhtl effluent taxes. Crhics worry about one ft:tm cumeriniJ. the permit .mNket to 
reduce competition f(,r its products. Once again polluters resist having to pay for services 
previously obtained free. Environmenta1 interest' .rc dubious •bout a policy which 
grants richts to what they regard .ilJ a reprehensible .etivlty. 

No,polllt 1'111111111'11 Co,.tffll OptltJHs 
Policy options to control. non•poi~t, pollution pre••••· special di:mculdes bec•use. of the 
great variety of sources MCJ. pollutants~ J.ht.ttri"*Y IOUtGt of nonpoint pollutants h~ the 
•arieultural MCtor. Urban storm draiMae. IM.kaae from buried 1\aelllnk•. Mel. subluriMe 
and sutflee mbdna are . other contributors. Won•point. ~®roe pol.lution is . al:to 
c.._terit.ed by its epiiOdic natUte. Occasional heavy rainfall or snowmelt ty.piqlly is 

19 



the· ui~gcr. in cumrn~l tu the more even tlow!\ of dlschar~es by point sc.mrces. 11tese 
chllf,tlfcn-;ucs uf s•mu:¢ l.ypc nnd HnHng imply dntt t\ Vltrie•y uf control technologie! may 
he tt'lfUU'cl.l f(lr ctlcctt\C ahat..:ment 

1\nnthcr complcl( aspt•ct nt mmpttint, pollution contrnl arises from thr nature of human 
uctl\ uics t.·"ut cxi.tmple~ the pnHuumt tmsing from a funt\er's .l;utd depends not only on 
the t~Hnt~all J~aucrns mllf the luuc.l ~tunactetistics (;.;lope tmd soil te)(turt)~ but on numerous 
prtor hand use und productlun dcci!mm~. inchu.hng chmce of crops, tillage practices, and 
pcsttcide and ferhluer U;•f!. 'lihc nmuers' production (hoices are, h1 tum, intluenc:td by 
market J)ticcs fhr mputs and (ltoducts. us well us by govenunent price and income support 
prosrum~t In t:1ct, one S\lutcc of agriculture pulhation tS government, policie5 wt\ich n1ake 
certltin crops overly attrncU\'c. Success till policy imerveutions must. ch~·•se those USfX!cts 
of farmers' dectsions which are the smtrce tlt pollutants 

r•olicy options for nonpoint: 11oHmion control are classed a~ cugnitivet regulatory or 
inccnh\'e .. bnsed CngmHve OtohmUtr)'l approaches •. ustng education, moral persuasion 
nnd technictll a~;srstance. have been tri.ed in Slntl.e countries, but progress appears elusive. 
Cognihve apptCtnches are attractive becuul)e of lnw e(!onomic nnd roUtical costs. Several 
fi•ctors nccuutu for their linutcd succe&s. r•rivate costs necessary to change land use 
practices are ru.u trivaal1 \\htle pnvate gains may not he· otwi<1U:t £iecnuse; of the uncertain 
linkage between chnngmg production cJec~sions and improving water qunhty (often at 
distant locations). tndividu~ls nre litde ;nclined to tr)1 new appronches (Harrington et. al .• 
1985), 

Regulatory policies cnU for st:tecific ucuons or prohihiliun~ on those causing water qua!ity 
degradation. One upprottch is to use ''dcstgn standards.... which specify actions· to be 
takentc (such as a mnnagement phm for sediment control) ot actions pr(>hibited ($Uth •s 
avoiding ce11ain cn~pping prac:.cict.:s on highly erodible lands). ·"Performance standards". in 
contrast, place limits on the nue of pollution discharge to the water body.. fn this case, 
interferem:e with land use practices would be only in r~sponse to observed vi\lhUiOJt$ 
(Andet.son and Bishop, l98S) 

Neither technique is without limieations. Design standard regulations are easier to 
enforce. However, they may be unnecessarily costly ~cause their Heneral application 
may impose tost.s on some who contribute tittle to the problem. l•erformance standatds, 
in principle at least,. f4Xus more directly on the poUutarn sourcet but •re difficult lo 
en forte. Because .accurate meosurcntent of discharaes (particularly from small farm•) are 
nearly impossible, disputes over actual sources of pollutants are unending. 

The major ah~rnative to rcuulator) policies are various incentive nunhods. Incentive 
f>oHcics include several specific mechanisms, lnctudlng taxes,. subsidies and tradina 
policies (Seaerson, I 990). T~X&ts '" fee$ could be lcevicd on either input~ or pollution 
outpt~t$. for example, et<tra char1es have been imPQsed on aarieullurat fenilitMS itt 
Sweden, with proceeds used to fund watet quality monitotina. Highet co.-s are eJ~pected 
tu ruduec rertiliiet avplicaUon rate$ 1nd therefore water pollution, taxes are unlikely to 
he =-c• high enouKh to .. siltniO~antly~affect land p$e, ~taU.,,()fthewadveqe inaqnw •fT•tt,,., 
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Altcmativelyt charges might be levied ()rt rollotion by impo$ing an "effiuent eh•r"e". 
The technical and administrative complexity of setting fees to numerous farmers precigely 
Hnked to the damages caused by their efflt.ent •s mind .. l)()ggling No successful exatnple 
or this type ()f taxation is pres-.mted in the literature. 

Finall)'t outri~ht purchases t•f water rights and/or land use rights provides another 
approach, ~or instance_ ttcquinng r•ghts w part or all of the p<1Uuting lands and managing 
it to nssurc water quality . Purchase of tropical tbrcst lands hy etther public ot· private: 
agenctes has heen underta~en to rreserve first .. Qt0\\1h fotests, with wat~r quality 
improvements ns a stdc.-bencfit A~~•in. costs are borne prnnarily h)' beneficiaries, rather 
than hy the land users who~Je prac·tices Me n<.tually responsible for pollution. 

('c)ndushthl 
\Vater's unique phystcnl proJ.ltnies~ complex economic charac.tetistics, important cuhural 
fearures, and t~ssential role tn S\li)JlOrting rll life on ear1h dist.inguish h from all ot,her 
natural resources. These nmltifi~ceted ~haractcrist1cs mean that developing effective water 
policies itlVl)lves economic. cc<,h.,gical. environmental, legal, and political cnnsideratinns. 
h1 rnost societies. p4.lhtical considerattcins domanatc water usc dccisi\1ns Nonetheless, 
most water policy options are framed and discussed in ecmmmic tcrn~s 

Water resources have rn<wed to the forefront of interrulti<.m~d nnd national Jl()licy debates 
about how to reform policies to meet sustainability \>~jectives. But. sodety's shifting and 
sometimes conflicting expectations crer, difllcuh poliey c'hallenges r:1lated to the use of 
water resource~. Water's multiple benefits ;llld services are valued dift ~rently by ditTt!tent 
people nnd ctumge dramat.ically over tim~t These multiple benefit.s and changin'g roles 
arc: challenging traditional toncepts and inMitutions. Todn)\ ecanomac growth and 
development strategies require ~ulicies duu integrate water into national economies and 
balance economic and el\\'tton.mental needs urnong. nationat local and international 
interests. 

Sustainable development depends on sustainable wat.er usc. This search for 5UStainable 
economic development require, in part; both economy .. wide and sector specific policy 
reforms. Economy.,wide policies to create a favourable macroeconomic environment and 
water sector institutions and incentive structure:& Co. encourage resource effitiency among 
competing needs. 1'he itnplications are that the era of large direct an indirect subsidies 
must end~ that the full cost principle must be recognised, and that innovative apprOilchos 
to demand management are required to addre$s the human causc.s of water problems 
including water quality, degradation and overexploitadon. 

Environmental economics is contributing to this policymaking process as economiSt$ 
have .responded to the most recent wave of sustainable development con(!ems by •daptina 
and expandina the nooclusical fnunework in ways that: provide a compeltina view and • 
practical basis for addrcssins water-tclated environmental cunccmst This theoretical .nd 
empirical work •usacsts that, whenever poasible. incentive .. based, market approaches t,o 
social goals; includin& environmental protO<:tionf offer the best hope for officient and 
sustainable use of water resources. 
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1 f!'or uxample1 1n J;"nu•ry l99't the UN Sysuun sponsor~d the ''International C~nfer~nce on 
Water Jtnd the l~nvtronmeut" (ICWl~) in llt•blin. The ICWl~ called for innovative appt'oache$. 
rn the 1\sscssment. development i\nd managetnent of fr~shwater rc$0ur~es. In addition, the 
ICWE prov1ded policy guid1mce for the "UN l"'onferem:e on Environment and Development_. 
t UNCI:.£)) in R1o de J1UH.Hm in June 1992.. UNCf.fJ highlighted the heed for water sector 
reforms. throughout the \\uri d. In t 991,. the World lla•nk. ias.ued • comprehensive policy .p•per 
defining its new objccttves lor the water sector, fAO receutly established an httcrnatiQflat 
Actii.>n f1rngrumme on Wttter and Sustainubl~ .Agricultural Development. l .. ikewise, \JNOP. 
WHOt UNICIW, WMO, UNhSCO .-nd \JNl~l) th" r~giom.t devetopm~nt bamk$ h•vr. 
dcvcloJ>ed water s~ct f .1trategics papers The I ')90 Montreat mcetittg, '1N00s Workh11 
Togethcer,11 focused auentnm un drinking w;uer supply. and sanitation. The Can•di•n 
International Uevetopmeut Agency, th..,. french Mit\i$tt)' ofCt10poration, tho Gettnlln As~ncy 
of Technical Cooperatlont the Uvenons Development Admirdstration (UK) and the U.S. 
Agency for Jntetnationnl Deveh1Jltnent .r.ctenUy h•ve developed water .resources str~uegies for 
fllreign assistance, 

z In this context~ resource econtm•ics uses popuhttion ~cology to dt$eribe the nlturat 
environment and cmrinmmentid processe' are exogenous. EnvironmenU1I economi<!s use• 
~cosyst.em ecoltlgy. ft1cusing on the varaous function that un: ~rformed by ecosystems.( 
Oa5gupta and Maler. t995) 

1 Hetdth officials identify five categories of discu!le retattd to watt.r: (I) w•ter-bome 
diseases (typhoid, cholcrat dysentery, gastroenteritis and infectiou.s hcpatiti$); (2) water .. 
WQshed mfectmn~ or the skm nttd eyes (trachoma, scabies,. y•ws. lepwsy, conjunctivitis and 
ulcers); (3) water··based diseases {schistosomittsis and guinea·worm); (4) disel5t:S from 
walcr·reJqted ht5ect vect.on such as mosquitoes and btackflit5; aud (S) infectltms th•t 1te 
caused by defective s;unta~·on (hook worm) 

• this section dtaws on Strwgt:r1 roung nnd Cntruthct$,. 1993. 

J Non .. rival goods require large amounts or resourc;es to cx~lud~ urumtiUed consumers from usinl 
the good. And exclusion costs ate frequently very high fot water services such as nUQf.t c:ontrot 
and navigation systems. Goods ~nd sc:t"icts that. are non .. rival in consumption are nn'1natly 
betteNJUtted to public sector interventionsf including ownership. provision and reaulation. 

• Charle$ Wolf and ot.h~rs have cataloaued in considerable detail the adv~antagos and di,.dvantases 
of government hierarchies for aiJocation of resource$ (s¢e Collis and Jones, I 987}. 

'See Oanahe (199') for cllamplt$. 

1 S~e Cropper and Clats ( 1.992) for a $Urvey ofrtcent theutetic:aland applied te~hniqut$ in 
4fnvironnumtal valuation. 

''1'he thre:c main ~hou:es are: ( j) market valuation of pbysi~al effects .... do~. response. dl1maae 
runtttons, production funcuons 1nd teplacement costs; (2) stated preference .... cc.nUn&ent 
valuation method. •nd Ul revealed ptefetence, .. .-travel cost$, •vertive bih•viout and h•ctonie 
pricinte. •the· choice or technique depettds on the Jype, ufenvironmentaf imf*t, th• 
av•ilabUity or lnformath." •nd I he time and muney available for, cv•luation. 

m lh•• u~r.,r()(u~td appro.•ch invutvfS m•n•tina peopl• thrwah organiaJt.iont and itutitutkMtt. 
VoluMtary as$®i1Uon$, I\WtrM'tenl ,IH,treaYGt-ICiet. •net ·private butiMtMI~ •r• •·x.mpltt of, 
Ufpniutions that opcr••• oo both tht demand .(user) sicN and th• s~ppiy (dtlivtry) •ide ot w•t•r 
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tmpply systen.s. On the $Uilply side, hngc hierarchical, burc•ucrtuic: s)'$hU1\$ u.-.uaUy control the . 
caphtfc. $h)tna~, ccnvey.-nc¢ amd di~tlribtUion of'sutf~tcc w•tcr. Oem•nd side ora•miutitms $Uch •• 
wnter user association$ .-r~ ~stablishcd, . for cx~mplth eo represent thee interests of irris•aors, to 
introduce Jtltd enforce W~ttc:r atltocation rutcs or 'o m•intain draim•se ditchc5. 

ll Institutions are 11 ... s~ts of ordcfcd rehnionships among J>cople which d~flnc their righh, 
"'xrmsure to tights of others, privilc;tc" nnd r~sponsibHifir.s" (Schmid, t972). in thi$ contcx•. 
iu~htutions set. t.he '1rulcs (,f lhe ~ntnc11 within which the ;:.t:onomic syst~m ('lpcn•tcs. l~or 
cxntnfllc, $ince the JlWJJCrt)' nghas s}•stem det~nnine.s access to water. it is consider~d a water 
in~t itut ion. 

1 ~ Fur t1 discussion sec, [).A Stune. 1988 and Maass and .Anderson 1978 

1' Most. of these en tic ism~ can be deah wilh by a muhiflJtt1 pricing system: tho first pan set.s 
murginttl '>rice ~<luttl to nuuginal costi. tmd the second part levies •n assessment to recover 
thuse ct,sts above nnnginal costs. iven so. muhiJliU1 schedules often fl•il t(t correctly rcnect 
the ecoumnic concept of opflUrt.unity cost$, f()CUNing instead 011 recovering historical or 
embedded costs. The opJx,rtunhy costs ttutt ;m: relevant include both the C()Sl of securing 
incremental supplies of water und the Ytthte of water in alternative uses. 

u While Chile i~t the only cou.ltt}' h> cstttblish a formal ttnding s)'Stcm for water righl$1 

RC'~t\egnuu ~lnd llinsw~tnf!er document th~ expansion in surf;u:e water ftnd groudwate.r 
m.-rkct!}. PakishHh for e~nmple is reponed to hae neUe market in 70 rcreent. of its 
wutcrcourses. 

1 s For further discussion sec Chapter 2 of P~~arcc and Turner { l 990). 
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