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PREFACE

This book identifies under-pricing as the majorhpeon faced by the
pipe-borne water sector in Sri Lanka, as well aryntieveloping countries.
Recently, the water board of Sri Lanka restructutegricing strategy for
pipe-borne water with the objectives of reducingevaonsumption and
expanding the network. However, the success of dheent pricing
structure in achieving these objectives is unaertBherefore, to overcome
the problems of identifying efficient water pricintpis book examines the
use of cost-reflective alternative pricing stragsgfor pipe-borne water
distribution services. The book evaluates currem alternative pricing
strategies for pipe-borne water against the catefiefficiency and equity
while maintaining the financial viability of the ti@nal water utility in Sri
Lanka. In order to analyse the welfare impacts lbérmative pricing
regimes, the demand for pipe-borne water by diffetser groups and the
cost of pipe-borne water provision must be consider

Such an evaluation requires the examination ofatfmers and costs of
the water board, and demands for pipe-borne wateedidential, industrial
and commercial user categories. Therefore, thisk bmentifies the
importance of price and other factors in deterngmiesidential, industrial
and commercial water demand and respective praduttichnologies of
the Water board and marginal costs of supply. Tieing policies are
examined and the approximate welfare losses oisgaising when prices
diverge from marginal costs are computed. This werkased on a panel
data sample of all (14) water board districts foxtys months (January
2001 to December 2005).

In summary, the main objective of the book is talgse the welfare
changes associated with the movement from the mutaeff structure to
the marginal-cost pricing structure. Within the o of this main
research objective, the book also has the followingsidiary objectives:

(i) Estimate the price responsiveness of residentisdneansumers.

(i) Investigate the relationship between rate structin@isehold
characteristics, weather variables and level oewase.

(i) Evaluate the minimum level of residential watee urssensitive
to price changes.

(iv) Estimate the price responsiveness of industridl @mmercial
water consumers.
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(v) Estimate the short-run marginal cost and longmamginal cost
of water supply services.

(vi) Investigate the economies of scale or diseconoofiexale for
the Water board.

(vii) Estimate the efficiency gains realised with theralative pricing
schemes.

The water tariff is an important management tooklvever, pricing of
water services is controversial in the existingitfpall and social context.
Water pricing decisions affect several differentjestives of policy
makers, often in conflicting ways. Therefore, engair work is necessary
to know with reasonable confidence how differentegaries of water
consumers respond to water price changes. Initiatd water tariff
reforms requires government or policy makers ane tmater board
operators to understand the financial costs ofidnog the water services
and the demand for water by different customer jggso his information
is then used to assess how changes in the waifés &dfect the welfare of
the pipe-borne water customers.

There is a substantial literature on water demamtcast estimations
for developed countries, but very little researak heen carried out in the
context of developing countries. There are onlyeayvfew studies on
residential water demand for Sri Lanka (Gunathijadtel., 2001; Hussain,
et al., 2002; Nauges & van-den Berg, 2006) and only published study
on industrial and commercial water demand (Hussainal., 2002).
However, no demand study for Sri Lanka has useeélpmata covering all
the NWSDB districts. Moreover, no study has beettettaken to research
the structure of costs for pipe-borne water for tigter board in Sri
Lanka. These estimations are pertinent to the atialu of price reforms.
A number of authors have been critical of the pdcpractices of pipe-
borne water supply, only a few have quantified thagnitude of the
deviations between actual and optimal consumpgeels or the welfare
losses or gains associated with the deviationsci@a& Reynaud, 2004;
Renzetti, 1992b, 1999). Moreover, very few studieshe developing
country context have analysed the welfare effedtpipe-borne water
pricing.

This study is the first attempt at a comprehenswalysis of the
welfare effects of pipe-borne water sector in thieL&nkan context. The
findings have significant policy implications besau they provide
information on impact of price and other factorsrenidential, industrial
and commercial water demand management, importahtereshold of
consumption by residential users, the extent ohenoes of scale in pipe-
borne water production and the welfare implicatiafisdifferent water
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pricing practices. Further, the findings will inforpolicy makers, the
water authority and consumers in Sri Lanka and kélre applications for
other developing countries too.

Demand analyses (residential, industrial and coroiairare carried
out to estimate the price elasticities for watet tmobserve the influences
of socio-demographic and climatic variables on wate (Billings, 1982;
Garcia-Valinas, 2005; Renzetti, 1992b). Both SRM@ &.RMC are
estimated using the cost functions for the NWSDRBaltwhez-Espeneira,
2003a; Renzetti, 1999). Simulation models are tapplied to estimate
individual household welfare impacts and aggregffeiency effects.
Welfare gains and losses for proposed pricing radt@res are calculated
(Garcia-Valinas, 2005; Renzetti, 1999).

The book is organized in the following manner: dba® details the
institutional background of the pipe-borne watestgeof Sri Lanka and
lays the contextual background for the analysesdakien in the later
chapters. This chapter provides a general overvietie water board: the
organization, services and pricing strategies atbiver time (1994 to
2005). The institutional changes which have infhexhthe activities and
the performances of the water board are discu§¥eabter 2 also provides
water tariff structures for residential, industreadd commercial users of
the water board. This chapter identifies the nemdskctor reforms to
facilitate private sector participation and deceli#ation of services to
improve the performances of the water board. Chaptdiscusses the
theoretical framework for efficient water pricinghis is followed by a
discussion of the general theory of alternativecipg structures in the
context of a water utility. This chapter providége theoretical foundation
for the rest of the book in terms of efficiencyudg and financial viability
and identifies the inefficiencies associated witk present multi-block
pricing structure.

Chapter 4 estimates the residential water demasddban aggregate
data. This chapter provides a literature survepadt demand modelling.
It specifies the data used and presents the medtgdmdopted in
estimating the residential demand function. Anadyeé this chapter are
based on panel data composed of 14 water boarttfistver 60 months
(from January 2000 to December 2005 for all watsart districts). This
chapter presents the results of Stone-Geary spaiifn in addition to the
traditional Cobb-Douglas demand model. Finally, thscussion of the
results of the demand function along with some icapions concludes the
chapter. The results of this chapter suggest tiatdsidential consumers
of pipe-borne water are relatively price and incanedastic.
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Chapter 5 estimates the industrial and commercialewwdemand
separately using aggregate data. This chapter $dninsurveying past
empirical studies on industrial and commercial dednanodelling. Similar
to chapter 4, this chapter specifies the data set land presents the
methodology adopted in estimating demand functidhs. analyses of this
chapter build on a set of panel data similar t¢ ¢fi@hapter 4. The chapter
concludes by presenting the results and discusdmrg with some policy
implications for industrial and commercial watemdands. The results of
this chapter suggest that the industrial consurasrsmore responsive to
price changes than the commercial and residergeisof water.

The estimation of the cost function for pipe-bometer is reported in
chapter 6. First, SRMC and LRMC are estimated usingrans-log
functional form and monthly panel data. This chaptehlights the
importance of the estimation techniques and thdiagin of theory.
Cost functions are re-estimated imposing theoreficaperties such as
monotonicity and concavity. Apart from determinittte marginal cost,
the estimations also provide measures of econonsicanpeters of
production cost such as cost-output elasticitiest shares and economies
of scale. The estimated cost functions demonsged@omies of scale and
the SRMC differ from LRMC by a substantial margin.

Chapter 7 examines a number of welfare measuresuoter surplus,
deadweight loss and Hicksian welfare measures —peosating and
equivalent variations. This chapter discusses #révation of equivalent
variation and compensating variation using a logdr Marshallian
demand curve. The results of the previous chaptbepter 4, 5 and 6) are
then combined with the information of pipe-borne tevapricing to
generate estimates of deviations and welfare lossggmins. The welfare
gains or losses are analysed by the deviationsuokmt consumption
levels from those predicted under marginal-costcipgi and other
proposed pricing. According to the results of ttiapter two-part SRMC
pricing has the highest welfare gain.

Chapter 8 concludes and highlights the importarfdhe findings for
government policy. The contribution of the booldiscussed in terms of
estimation of marginal cost, residential, industiad commercial demands
and simulation models. In order to provide a corpnsive analysis of
pipe-borne water provision in Sri Lanka, conclusioffom the four
empirical chapters are placed under broad headiRgwlly, policy
implications and directions of future researchidentified.
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CHAPTERONE

INTRODUCTION

In Sri Lanka, the provision of water for drinkingdairrigation on a
sustainable basis is a national priority (CentrahBof Sri Lanka, 2005).
Achieving sustainability requires economising oa tisage and appropriate
pricing to prevent wastage and over-exploitatiome Bnnual consumption
of pipe-borne water through individual services erawg residential,
commercial, industrial and institutional use hagé@ased from 275 to 383
million cubic metres during the last decade (NWSRB05). However,
the pipe-borne water supply situation is deteringain terms of quality
and quantity due to continuous population incretsek of maintenance,
improper pricing, poor spatial coverage and norenere water (Central
Bank of Sri Lanka, 2005).

Two major factors which threaten the long-term ainstbility of water
resources in Sri Lanka are improper pricing andcggfcies in regulation.
Pipe-borne drinking water is subject to a pricehwvaitsubsidy segment, but
other forms of water supply (agricultural or irriigam water and water
directly drawn from reservoirs, streams, wells &ies) are not subject to
any form of pricing. This has led to over-explatat and inefficient
utilisation of water resources in Sri Lanka. Thetevaresources can be
managed efficiently by using cost-reflective prgihis book focuses on
the pipe-borne water sector in Sri Lanka and evefualternative pricing
structures for pipe-borne water in terms of ecomogfiiciency, equity and
financial viability. This requires research to urslend consumer
behaviour and the impacts of cost structures of waer utilities.
Therefore, this book undertakes empirical analysfedemand, cost and
welfare to address issues related to pipe-bornerwatnagement in Sri
Lanka.

! Non-revenue or unaccounted water is the quanfitwaier not billed from the
total production. This includes leaks from transian, distribution mains and
other structures in the systems, illegal connestiometering errors and
consumption on way side and garden taps (Husdadth, 2002).
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A major problem faced by the water sectors in memyntries is that
prices are almost universally below the level dif¢ost pricing (Renzetti,
1992b). Under-pricing of pipe-borne water resutt®ver-consumption of
water, reduces new investments, diminishes theitgquahd quantity of
water delivered, slows spatial coverage of watepéeially for poor
settlements), and jeopardizes financial viability water supplying
entities. Household expenditure on water usualipmises a very small
proportion of the household budget and, thereftine, significance of
price to decrease water consumption is over-lookeerage household
monthly consumption of 20 cubic metres of wateregponds to a water
bill of Sri Lankan Rupees (SLRS) 117.50 (accordiaghe 2005 water
tariffs) and is less than 1 per cent of averagesébaold income (NWSDB,
2005)? Twenty cubic metres of water per month for a hbofis about
three times the lifeline standard set by the Wadtlehlth Organization
(WHO). The main reasons for inefficient pricing ;afiest, raw water is
typically assigned no value, therefore, recordepeexlitures are unlikely
to equal the full economic costs of water supplyer(getti, 1992bj.
Second, because consumer demand is considerednexsgeahere is no
recognition of the role played by prices to sigresdource scarcity. Third,
governments use water as a political tool to stteytheir power base. In
order to overcome the inefficiencies in the pipeAgowater sector, water
prices need to be raised to cover the full coste flecent World Water
Commission strongly endorsed the need for full-qmsting of water
services in both developed and developing counfiéa/C, 2000).

To achieve the Millennium Development Goals settbg United
Nations, policy makers and relevant authorities atempting to expand
the pipe-borne water coverage in Sri Lanka. Thesalsgrequire all
citizens in a country to have access to safe drimkiater and adequate
sanitation facilities by 2015 (Central Bank of Sanka, 2005). Access to
safe drinking water is estimated by the percentdghe population using
improved drinking water sources, such as houseboithection to pipe-
borne water, public stand pipe, borehole, proteeteli, protected spring
and rain water collection (World Health Organizati@002). In 2005, 92
per cent of the Sri Lankan population had accessf® drinking water, of

2 The exchange rate announced by the Central BaSki dfanka as at 2005 is US$
1=SLRS 102.

3 Raw water is water taken from the environment,téwavithdrawn from initial
sources) and is subsequently treated or purifigmdduce potable water.
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which only 39 per cent had access to pipe-bornem@entral Bank of
Sri Lanka, 2005f.

The premier national organization for the provisioh safe and
adequate drinking water supply and sewerage fasilin Sri Lanka is the
National Water Supply and Drainage Board (NWSDBprbvides water
supply and sewerage facilities primarily for resital, industrial and
commercial establishments in urban areas and lcasithg been extended
the services to rural areas. The Government of&1ka together with the
NWSDB has formulated sector goals to extend thee-pmrne water
supply to 100 per cent of the urban population ahger cent of the rural
population by 2010 (NWSDB, 2002).

Recently, authorities have suggested many solutiongater scarcity
problems including increasing storage capacityufgtothe construction of
new dams; recycling waste water; reduction of peapita water
consumption to the internationally determined iifel level; charging
increased water tariffs to reduce wasteful wates; asd allowing water
trading between agricultural water and domesticewéEdwards, 2006).
In the Sri Lankan context, most of these solutiares difficult to achieve
in the near future. Building a new dam requireseanrmous amount of
capital and, hence, may need more government argigfo agency
funding than is presently available. Water tradietween agricultural and
domestic use is not possible due to the lack ofpgnty rights and
institutional arrangements to support such reforfierefore, in order to
achieve these goals, the only feasible options tarereduce water
consumption to lifeline level and create a wateifftavhich encourages
efficient water use (Imbulana, et al., 2006).

1.1 Purpose

This book identifies under-pricing as the majorhpeon faced by the
Sri Lankan pipe-borne water sector. Recently, ti¢IDB restructured its
pricing strategy for pipe-borne water with the alijees of reducing water
consumption and expanding the network. However, shecess of the
current pricing structure in achieving these oliyest is uncertain.
Therefore, to overcome the problems, this studynéxas the use of cost-

4 95 per cent of urban and 75 per cent of rural faijmn had access to safe
drinking water and 75 per cent of urban and 14qeett of rural population had
access to pipe-borne water in 2005 (Imbulana,. e2@06).

® The internationally cited standard for lifelined#is 4 — 5 cubic metres of water
per month that is sufficient for essential needsadfousehold with 5 members
(WHO, 1997).
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reflective alternative pricing strategies for piperne water distribution
services. The book evaluates current and altenatiicing strategies for
water against the criteria of efficiency and equitlgile maintaining the
financial viability of the national water utilitln order to analyse the
welfare impacts, understanding the demand for pigee water by
different user groups and the cost of pipe-borngemgrovision must be
considered.

Such an evaluation requires the examination of ajmrs of the
NWSDB, and demands for pipe-borne water by residenndustrial and
commercial user categories. The importance of paine other factors in
determining residential, industrial and commercialater demand
management are identified. The respective produdgohnologies of the
NWSDB are characterised and marginal costs of sugmel estimated. The
pricing policies are examined and the approximatéfake losses or gains
arising when prices diverge from marginal costscam@puted. This work
is based on a panel data sample of all (fourte&BNB districts for sixty
months (January 2001 to December 2005) (Renz68Q)L

In summary, the main objective of the book is talgse the welfare
changes associated with the movement from the miutaeff structure to
marginal-cost pricing structure. Within the contexttthis main research
objective, the study also has the following sulzsigbbjectives:

i. Estimate the price responsiveness of residentisdiveamnsumers.

i. Investigate the relationship between rate structureusehold
characteristics, weather variables and level okwase.

iil. Evaluate the minimum level of residential watee ussensitive to
price changes.

iv. Estimate the price responsiveness of industridd esmmercial
water consumers.

v. Estimate the short-run marginal cost (SRMC) andgion
marginal cost (LRMC) of water supply services.

Vi. Investigate the economies of scale or diseconoafigsale for the
NWSDB.

Vii. Estimate the efficiency gains realised with theeralative pricing
schemes.

1.2 Contribution

The water tariff is an important management toolwvéver, pricing of
water services is controversial in the existingitjpall and social context.
Water pricing decisions affect several differenjeotives of policy makers,
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often in conflicting ways. Therefore, empirical \ds necessary to know
with reasonable confidence how different categooksvater consumers
respond to water price changes. Initiation of waaeiff reforms requires
government or policy makers and the NWSDB operatorismderstand the
financial costs of providing the water services démel demand for water
by different customer groups. This informationhien used to assess how
changes in the water tariffs affect the welfar¢ghef NWSDB customers.

There is a substantial literature on water demamtcast estimations
for developed countries, but very little researals heen carried out in the
context of developing countries. There are onlyyvéew studies on
residential water demand for Sri Lanka (Gunathilaké al., 2001;
Hussain, et al., 2002; Nauges & van-den Berg, 208&) only one
published study on industrial and commercial wattemand (Hussain, et
al., 2002). However, no demand study for Sri Lahka used panel data
covering all the NWSDB districts. Moreover, no studhas been
undertaken to research the structure of costsifm-lporne water for the
NWSDB. These estimations are pertinent to the emin of price
reforms. A number of authors have been criticahefpricing practices of
pipe-borne water supply, only a few have quantifieel magnitude of the
deviations between actual and optimal consumpgsels or the welfare
losses or gains associated with the deviationsci@& Reynaud, 2004,
Renzetti, 1992b, 1999). Moreover, very few studieshe developing
country context have analysed the welfare effedtpipe-borne water
pricing.

This study is the first attempt at a comprehenswalysis of the
welfare effects of the pipe-borne water sectorhia $ri Lankan context.
The findings have significant policy implicationgdause they provide
information on impact of price and other factorsrenidential, industrial
and commercial water demand management, importaht¢iereshold of
consumption by residential users, the extent ohenoes of scale in pipe-
borne water production and the welfare implicatiafisdifferent water
pricing practices. Further, the findings will inforpolicy makers, the
water authority and consumers in Sri Lanka and kélte applications for
other developing countries too.

Demand analyses (residential, industrial and coroiaigrare carried
out to estimate the price elasticities for watest Bmobserve the influences
of socio-demographic and climatic variables on wate (Billings, 1982;
Garcia-Valinas, 2005; Renzetti, 1992b). Both SRM@ d.RMC are
estimated using the cost functions for the NWSDRBaltwhez-Espeneira,
2003a; Renzetti, 1999). Simulation models are tapplied to estimate
individual household welfare impacts and aggregtiiency effects.
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Welfare gains and losses for proposed pricing radt@res are calculated
(Garcia-Valinas, 2005; Renzetti, 1999).

1.3 Structure of the Book

The book is organised in the following manner: ¢ba2 details the
institutional background of the pipe-borne watectgeof Sri Lanka and
lays the contextual background for the analysesuaken in the later
chapters. This chapter provides a general overdéthe NWSDB: the
organization, services and pricing strategies atbiver time (1994 to
2005). The institutional changes which have infhexhthe activities and
the performances of the NWSDB are discussed. Ch&ptdso provides
water tariff structures for residential, industraaid commercial users of
the NWSDB. This chapter identifies the need fort@eaeforms to
facilitate private sector participation and decel#ation of services to
improve the performances of the NWSDB. Chapter Scufises the
theoretical framework for efficient water pricinghis is followed by a
discussion of the general theory of alternativecipg structures in the
context of a water utility. This chapter providée theoretical foundation
for the rest of the book in terms of efficiencyu#g and financial viability
and identifies the inefficiencies associated wile present multi-block
pricing structure.

Chapter 4 estimates the residential water demasddban aggregate
data. This chapter provides a literature survepadt demand modelling.
It specifies the data used and presents the metgdamdopted in
estimating the residential demand function. Anaysé this chapter are
based on panel data composed of 14 NWSDB distoieés 60 months
(from January 2000 to December 2005 for all NWSDBtritts). This
chapter presents the results of Stone-Geary spaiifn in addition to the
traditional Cobb-Douglas demand model. Finally, thscussion of the
results of the demand function along with some ioapilons concludes the
chapter. The results of this chapter suggest tiemtedsidential consumers
of pipe-borne water are relatively price and incanedastic.

Chapter 5 estimates the industrial and commercialeswwdemand
separately using aggregate data. This chapter $dmyinsurveying past
empirical studies on industrial and commercial dednanodelling. Similar
to chapter 4, this chapter specifies the data set land presents the
methodology adopted in estimating demand functidhs. analyses of this
chapter build on a set of panel data similar to ti@hapter 4. The chapter
concludes by presenting the results and discusdmrg with some policy
implications for industrial and commercial watemdands. The results of
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this chapter suggest that the industrial consurasrsmore responsive to
price changes than the commercial and residergeisiof water.

The estimation of the cost function for pipe-boweter is reported in
chapter 6. First, SRMC and LRMC are estimated usangrans-log
functional form and monthly panel data. This chaptéghlights the
importance of the estimation techniques and thdiagin of theory.
Cost functions are re-estimated imposing theoreficaperties such as
monotonicity and concavity. Apart from determinittte marginal cost,
the estimations also provide measures of econoananpeters of production
cost such as cost-output elasticities, cost shamedseconomies of scale.
The estimated cost functions demonstrate econowofiescale and the
SRMC differ from LRMC by a substantial margin.

Chapter 7 examines a number of welfare measuresuoter surplus,
deadweight loss and Hicksian welfare measures —peosating and
equivalent variations. This chapter discusses tvivation of equivalent
variation and compensating variation using a logdir Marshallian
demand curve. The results of the previous chaftbepter 4, 5 and 6) are
then combined with the information of pipe-borne tevapricing to
generate estimates of deviations and welfare lossegins. The welfare
gains or losses are analysed by the deviationsuokit consumption
levels from those predicted under marginal-costcipgi and other
proposed pricing. According to the results of thspter two-part SRMC
pricing has the highest welfare gain.

Chapter 8 concludes and highlights the importarfdhe findings for
government policy. The contribution of the booldiscussed in terms of
estimation of marginal cost, residential, industrend commercial
demands and simulation models. In order to proadeomprehensive
analysis of pipe-borne water provision in Sri Lan&anclusions from the
four empirical chapters are placed under broad ihgadFinally, policy
implications and directions of future researchidestified.



CHAPTERTWO

BACKGROUND AND PERFORMANCES
OF THENWSDB

2.1 Introduction

Sound management of water resources and accessanamd sanitation
services are now regarded as key components dfisabte development,
particularly as a precondition for the steady invemoent in living
standards in developing countries (United Nationevdlopment
Programme, 2006). However, the use, abuse and cibimpefor
increasingly scarce water resources have intedsifier the past decades.
Population growth, urbanization together with chemgn lifestyle and
economic development in developing countries haghtened the
pressure on water resources that are already drlid& ESCO Division of
Water Sciences, 2003; World Bank, 1992). These tciasn are
particularly vulnerable to the problems linked tonate change, such as
floods, droughts and tsunamis. These will affectspects for economic
and social development, political stability, as vas ecosystem integrity
(UNESCO Division of Water Sciences, 2003). Thereforcareful
economic and environmental management of waterjsired.

Water in most cities and towns in developed anceibping countries
are under-priced with damaging long-run conseque8®B, 1993; J.J.
Boland, 1997; J. J. Boland & Whittington, 1998).eTprice of pipe-borne
water is low in relation to the cost that is in@dtron its provision and this
under-pricing has resulted in poor services anduced incentives to
expand the spatial coverage of services (J. J.rBola Whittington,
1998). The problems associated with pricing of naater and public
infrastructure has resulted in under-pricing ofavafhe pipe-borne water
sector is often characterised by high levels obglibs on grounds of lack
of affordability by the poor (Mathur & Thakur, 2003Bubsidies on pipe-
borne water are ineffectual in improving welfare pdorer households
since these households typically do not have pFivainnections and,
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therefore, are unable to benefit from the subsidy J. Boland &
Whittington, 1998).

Appropriate institutions are required to improvedntives for both
water users and providers. This chapter preseatstitutional background
and performance in the context of the pipe-borntemsector in Sri Lanka
with a greater emphasis on the NWSDB. However, cehmgnsive
analysis of institutional evolution and contextthee water sector in Sri
Lanka is not the primary objective of this chapt@me of the main
purposes of this book is to test the efficiencyvafious price reforms.
Therefore, this chapter provides a contextual bamkyd for the analyses
undertaken in later chapters about efficiency, tyoamd financial viability
in the pipe-borne water pricing. For the purposehid book, the pipe-
borne water sector in Sri Lanka is considered teec@onsumptive uses
like residential, industrial and commercial fromrfage or sub-surface
water sources. Other consumptive uses like irdgatiand non-
consumptive uses such as power generation, nasigatind ecological
water needs are not considered.

In most developing countries, women and young giften spend
hours collecting and carrying water, restrictingeithopportunities in
productive activities due to poor pipe-borne watewverage (United
Nations Development Programme, 2006). Water-boriseades like
gastrointestinal illnesses, vector-borne diseasdsaamter-washed diseases
are caused due to insufficient water for basic éiygiand unsafe water use
(UNESCO Division of Water Sciences, 2003)hese water related
diseases are among the most common causes o§ilimelsdeath and these
limit poverty reduction and economic growth in soofethe developing
countries such as India, Ethiopia and Indonesia itédn Nations
Development Programme, 2006). Further, these pafsspre on a
country’'s economy due to lost productive labouretirmcreased health
costs by the government and individuals and long mnpacts of
nutritional deficiencies. An expansion of pipe-b®muater coverage, well-
regulated water supply and full sanitation wouldluee the burden of
water-borne diseases (UNESCO Division of Water r@eis, 2003).
Access to safe drinking water and improved watenagament practices
has a great potential to reduce the vector-borseade and gastrointestinal
illness burden (World Health Organization, 199 R)tther, it will reduce

! Gastrointestinal iliness is defined as an episoflgomiting and/or diarrhoea
(Nygard, et al., 2007) and water-washed diseasmused by water scarcity or
unsafe, unreliable water which fail to provide adsg quantities of water for
hygienic purposes (World Health Organization, 1997a
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the time to secure water and leave more time fapleeto engage in
productive activities.

However, authorities often misallocate, misuse wated damage the
environment as a result of institutional weaknesgsearket failures,
distorted policies and misguided investments. Thablems in the water
sector have resulted not purely from the natunaitéitions of water supply
but rather from inefficiencies in water managem@iite problems in the
water sector has revealed the limitation of infths in dealing
effectively with resource allocation and managem@uleth & Dinar,
2004). The major underlying constraints to incregsaccess to safe
drinking water are lack of well-functioning watestitutions, shortage of
investment capital for extending the service arel riegligible or partial
recovery of operating costs of service provisioror# recently, policy
makers paid attention to impacts of institutiona¢sidn on water
institutions and the way these institutions candesigned to cope with
changes and facilitate the achievement of econamit social objectives
(Saleth & Dinar, 2005).

Water institutions set the rules and thus defiredttion sets for both
individual and collective decision-making in thelra of water resource
development, allocation and utilization (Saleth &a&r, 1999). In this
way, they establish the incentives, information aathpulsions that guide
behaviour and influence economic outcomes (Livioigsi995). Institutions
operate at different levels and contexts. Therefammal and informal
institutions, macro-level and micro-level instituts (Saleth & Dinar,
2004). Formal institutions have the foundationhe taws and structures
of organised society while the informal institutsospontaneously develop
to address specific issues (Gandhi, et al., 200Wiaviison, 2000). Macro
level institutions are rules that structure intéicats (both formal and
informal rules) and micro level institutions arestitutions of governance
including markets, transactions or economic adtisit(Gandhi, et al.,
2007; Williamson, 2000).

Most developing countries have informal water ecoies, marked by
heavy dependence of water users on self-provislooygh private wells,
streams, rivers, lakes, and ponds) or communityagea water sources.
The common characteristic of informal systems seabor limited use of
prices to recover the costs of resource use. ltrasin self-provision gives
way to more formalised service provision in develdpcountries.
Volumetric supply and economic pricing are commonked in these
sectors for cost recovery and resource allocatlmrefore, water emerges
as an industry (Shah, 2005).



