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Preface

It is being increasingly realised that water is likely to be one of the most critical
resource issues for the first half of the twenty-first century. Accelerating demand
for water for various uses and user groups and ineffective measures to address wa-
ter quality decline from point and non-point sources of pollution, have made water
management more complex and difficult than ever before in human history. All
the current trends indicate that water management will become even more com-
plex in the future because of society’s higher demands for good quality water, and
new and emerging impacts on the water sector due to the forces of globalisation.
These include the liberalisation of trade in agricultural and manufactured products,
information and communication revolution, and technological developments in ar-
eas traditionally not considered to be water-oriented, like biotechnology. Impacts
of these new and emerging forces on the water sector are still not fully understood
or appreciated at present, but they are likely to change water use practices dra-
matically in many countries of the world during the coming decades.

While it is now generally accepted that water management in terms of quantity
and quality will be a very difficult and complex task in the coming years because
of accelerating human activities, it is a curious anomaly that studies and analyses
of institutions (both public and private) which manage water, have been a most
neglected subject in the past. This is difficult to understand, since in the final
analysis how efficiently and equitably water is managed in different parts of the
world primarily depends on the capacities of the institutions that plan and manage
them.

If water management is to become efficient globally, nationally and sub-
nationally, there is no question that the institutions that manage this resource must
become increasingly more and more competent. Unless water management institu-
tions become more efficient, improvements in the governance of water are likely
to be at best slow and incremental. As the World Commission on Water for the
21" Century, of which one of the Editors was a member, has noted in its recent
(2001) report: “... ... with current institutional arrangements and current tech-
nologies, the arithmetic of water doesn’t add up.” The Commission then goes on
to say that only rapid and imaginative institutional and technological innovations
can avoid a water crisis.

Because of the facts that institutions play a most critical role in water manage-
ment, and that objective studies and analyses of water institutions have been a
most neglected subject in the past, it was decided to prepare a book which ad-
dresses comprehensively and authoritatively some of the fundamental aspects of
institutions that manage water from different parts of the world.



VI  Preface

The term “institutions” has often been defined differently by different authors.
In the present context, we have taken a broad approach toward institutions by in-
corporating the key elements identified in seminal writings on institutions that
span several decades. For the purposes of this volume, institutions are viewed as
having three essential components: water organizations and agencies at the local,
state, and national levels entrusted with the delivery, allocation, transfer, and man-
agement of water among uses and users; the laws, rules, regulations, ordinances,
etc. that govern the ownership and allocation of water; and the cultural, political,
and technological settings in which the water organizations are embedded and
through which the water laws are shaped.

This book consists of nine original papers by a team of scholars and experts in
water institutions and policies. The first chapter by Gopalakrishnan presents a re-
view and discussion of the concept of institutions and the idea of institutional en-
tropy by appraising Hawaii’s water institutions. It sets the stage for the discussions
and analyses in the chapters that follow. The next three chapters by Biswas,
Saleth, and Nickum explore the central issues pertaining to water institutions in
three Asian countries of Sri Lanka, India, and China, respectively, and offer sug-
gestions for institutional reforms and strengthening. Chapter 5 by Tortajada and
Contreras-Moreno provides a comprehensive analysis of the evolution of river ba-
sin institutions in Mexico, their restructuring and overall performances during the
past half century. The next chapter by Beaumont gives an evolutionary perspective
and analysis of water institutions in the Middle East. Post-apartheid institutional
developments in the South African river basins are reviewed and analysed by Tur-
ton and Earle in Chapter 7. The final two chapters deal with water institutions in
the Western United States. In Chapter 8, Howe explores property rights and water
rights in the context of the changing configuration of water allocation and use.
Chapter 9 by Huffaker is an analysis and critique of the role of the Doctrine of
Prior Appropriation in meeting the changing and challenging water needs of the
Western United States.

In essence, institutional innovations could play a decisive part in improving wa-
ter management practices and processes in the world, and also in improving the
human welfare and quality of life in the developing world. The literature on the
role of institutional innovations and change as they pertain to natural resources in
general, and water in particular, is sparse. This volume is intended to address this
gap. The papers selected for inclusion in this book examine both the conceptual
and empirical dimensions of institutional innovations, through the design and im-
plementation of sustainable institutions for water resources planning, development
and management. The findings from these analyses should have a good measure
of applicability to institutional design for the management of other natural re-
sources, as well, in local, regional, and international settings and scales.

Most of the issues discussed in these pages will continue to be of concern to
developing countries as well as economically advanced countries during this dec-



Preface  VII

ade and beyond. As such, comprehensive and in-depth investigations and analyses
of many aspects only briefly touched on in this book are clearly warranted. We
hope that this volume will spark the interest of the water professionals and others
to undertake further research on the institutional dimensions of water resources
management, a subject that has been conspicuous by its absence thus far. Studies
of water institutions, and especially how they should respond successfully to the
changing global, regional and national scenes, are urgently needed.

This volume is primarily aimed at a wide-ranging constituency of water profes-
sionals. This broad group includes hydrologists, economists, policy analysts, plan-
ners, administrators, lawyers, historians, governmental and non-governmental en-
tities, international agencies, environmental groups, funding agencies, and
academics and students from water-related disciplines.

The editors would like to express their special appreciation to Ms. Thania
Gomez of the Third World Centre for Water Management for putting the entire
manuscript in the format required by the publisher.

Chennat Gopalakrishnan
Cecilia Tortajada
Asit K. Biswas
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Water Allocation and Management in Hawaii: A
Case of Institutional Entropy

Chennat Gopalakrishnan

1.1 Introduction

Recent years have seen a sharp increase in the demand for water in Hawaii. Many
factors account for this growth. These include population growth, expansion in the
visitor industry, and increasing water demands in the environmental, urban, and
industrial sectors, among others. The increase in water demand has intensified and
accelerated the competition for the state’s water resources. This rapidly changing
configuration of water demand has resulted in a number of conflicts in the alloca-
tion of water among its competing uses and users, largely because of the failure of
Hawaii’s water institutions, which are responsible for the planning, allocation, and
management of the state’s water resources. This chapter is a first attempt to study
the evolution, structure, performance, and prospects of Hawaii’s water institutions
in terms of the concept of “institutional entropy” (see 1.3 below). The term “water
institutions”, for the purposes of this paper, is defined as consisting of three ele-
ments: water laws; political processes; and water administration.

Following the Introduction (Part 1.1), Part 1.2 gives an overview of important
recent discourse on the notion of institutions. The concept of institutional entropy
is defined and discussed in part 1.3. Part 1.4 describes and evaluates the three
components of Hawaii’s water institutions — water laws, political processes, and
water administration. Then, Part 1.5 reviews and critically evaluates the perform-
ance of water institutions in Hawaii today, using a specific case study. Drawing on
the study findings, Part 1.6, provides an original critique of Hawaii’s water institu-
tions using the concept of institutional entropy. The future directions for Hawaii’s
water institutions are set forth in Part 1.7.

1.2 Institutions: An Overview

There is no single, universally accepted definition of the term “institutions”. A
survey of the literature on this topic shows a pronounced diversity and range of
thinking on the concept of institutions. Nevertheless, a careful scrutiny will reveal
a few common themes. In the rest of this section, I present a sampling of this dis-
course.
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Commons (1968) conceives of institutions in terms of “What the individuals
must or must not do (compulsion or duty), or what they may do without interfer-
ence from other individuals (permission or liberty), what they can do with the aid
of the collective power (capacity or right), and what they cannot expect the collec-
tive power to do in their behalf (incapacity or exposure).”

Ruttan and Hayami (1984) view “institutions (as) the rules of a society or of
organizations that facilitate coordination among people by helping them form ex-
pectations which each person can reasonably hold in dealing with others.”

According to North (1989), “Institutions are rules, enforcement characteristics
of rules, and norms of behaviour that structure repeated human interaction.” He
defines rules as “Constitutions, statutes and common laws, and contracts (which)
specify in formal terms the rules of the game, from the most general constitutional
ones to the specific terms of a particular exchange.” Norms are defined as “infor-
mal constraints on behaviour that are in part derivative of formal rules; that is,
they are extensions of such rules and apply to specific issues.” North goes on to
point out that norms, more importantly, are “codes of conduct, taboos, standards
of behaviour that are in part derived from perceptions that all individuals form
both to explain and to evaluate the world around them. Some of these perceptions
are shaped and moulded by organized ideologies (religions, social and political
values, etc.). Others are honed by experience, which leads to the reaffirmation or
rejection of earlier norms.”

Ostrom et al. (1993) consider institutions as people and the patterns of regular
repetitive interactions among them that transform inputs into outputs. They offer
as examples of institutions, families, private firms, government agencies, and local
communities, among others.

Pejovich (1995) defines institutions “as the legal, administrative, and customary
arrangements for repeated human interactions. Their major function is to enhance
the predictability of human behaviour”.

Aoki (2001) states that “An institution is a self-sustaining system of shared be-
liefs about how the game is played. Its substance is a compressed representation of
the salient, invariant failures of an equilibrium path, perceived by almost all the
agents in the domain as relevant to their own strategic choices. As such, it governs
the strategic interactions of agents in a self-enforcing manner, and in turn, repro-
duced by their actual choices in a continually exchanging environment.”

Nabli and Nugent (1989) have identified the following characteristics of institu-
tions: 1) organizational content i.e. the extent to which organizations and institu-
tions coincide; 2) degree of formal or informal arrangement; 3) specificity of time,
place and means; 4) embeddedness in other institutions; 5) universality of the in-
terests they serve; 6) impact on public good; and 7) link to technology.
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Aoki (2001) identifies five characteristics that are implicit in this
conceptualization: endogenicity, information compression or summary
representation, robustness or durability with respect to continual environmental
changes and agents’ minor deviance from the implied rules, universality of
relevance to all agents in a domain, and multiplicity.

In the analysis that follows, we will review and critique Hawaii’s water institu-
tions as they have evolved over time using some of the ideas presented here.
Clearly, institutions are the products of the societies in which they are embedded,
and thus may have unique characteristics and dimensions that do not necessarily
come under or fit into the typology noted above. This fact will be given due atten-
tion in this analysis.

1.3 Institutional Entropy

The concept of entropy as embodied in the second law of thermodynamics tells us
that matter undergoes an incremental diminution in quality with each successive
use (Greven, Keller and Warnacke 2003). This concept captures a truth not neces-
sarily limited to physical phenomena, but also has compelling relevance to social
institutions (Guiasu and Guiasu 2003; Karmeshu 2003; Rifkin 1989). In the con-
text of institutions, the idea of entropy refers to the progressive decrease in effec-
tiveness and efficiency in performing the goals and objectives as originally envi-
sioned and set forth. I argue in this paper that this “dysfunctionality” of
institutions is largely attributable to the intrusion of entropy, which causes disarray
in the inner workings of the affected institutions and thus renders them diminished
in their ability to perform at peak efficiency.

In this chapter, I attempt to identify the constraints that might lead to institu-
tional entropy. This is a preliminary profile and is not intended as a complete list-
ing of all possible contributory factors. First, as changes in politics, economics,
technology, and lifestyle occur in a society, the institutions which are embedded in
it, must have the flexibility or adaptability to cope with these changes. Absent
such flexibility, the ability for effective performance will be compromised. Sec-
ond, a key feature or attribute of an effective institution is autonomy. The institu-
tion should be free from internal as well as external pressures to manipulate water
policy. Lack of autonomy, thus, will force institutions to stray from the optimal
decision-making path and lead to undesirable outcomes. Third, full and free access
to all pertinent information and data that may have a bearing on making efficient
and equitable decisions must be an indispensable attribute of optimal institutions.
In terms of both quality and quantity, the empirical and policy data should be reli-
able, verifiable, and timely. Lack of access to such information inevitably leads to
the onset of institutional entropy. A fourth feature of institutional entropy is a
gradual erosion in what I would call “cultural calibration”. By this term, I mean
that the institutions must be firmly anchored in the local cultural milieu in order to
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effectively capture and absorb the aspirations, preferences, and unique sensibilities
of the multiple stakeholders in a given community, of which the institution is an
integral part.

In many countries, resource management institutions initially designed to per-
form at top efficiency have failed to make adequate and appropriate adjustments to
allow for the many changes — political, technological, legal, and cultural — that in-
evitably accompany the passage of time. As a result, there is, I hypothesize, an in-
cremental accumulation of entropy that would render the institutions progressively
dysfunctional. In some instances, the institutions could become altogether obsolete
and thus outlive their utility.

Examples of institutions rendered partially or totally ineffective abound in the
literature on institutions. The Doctrine of Prior Appropriation, the legal doctrine
governing water ownership, allocation, and management in the western United
States, is a compelling case in point (Huffaker et al. 2000; Gardner 2003; Howe
2004). Other examples include water institutions in India (Vaidyanathan 1993,
Saleth 2004), Sri Lanka (Gunatilake and Gopalakrishnan 2002), Middle East
(Beaumont 2004), and China (Nickum 2004), among others. Later in this chapter,
using the criteria noted above, I will evaluate Hawaii’s water institutions and
demonstrate how they have been severely constrained by institutional entropy.

1.4 Hawaii’s Water Institutions: An Evolutionary
Perspective

In this section, I provide a historical perspective of the origins, evolution, and de-
velopment of Hawaii’s water institutions in terms of their three components: 1)
water laws, customs, and traditions from the ancient Hawaiian period to the pre-
sent; 2) the political processes that have influenced and shaped the rules and regu-
lations governing water ownership, allocation, and management; and 3) state, lo-
cal, and national agencies, as well as private groups, that have played formal and
informal roles in the context of water administration.

1.4.1 Water Laws: Formal and Informal

The ancient Hawaiian system of water rights was unique in that it acknowledged
water as a public good, a natural bounty that belonged to the people, and accorded
the rulers the role of custodians entrusted with the task of managing it effectively
and equitably. The Hawaiian word for water is “wai” and the term for wealth is
“wai wai”, thus signifying the importance given by the ancient Hawaiians to water
by equating water with wealth.
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Watershed management in Hawaii can be traced to the original settlers of the
islands. “Many scholars believed that the first inhabitants arrived in Hawaii from
the Marquesas Islands between 300 and 600 A.D., although Hawaiian oral tradi-
tion indicates it may have been as early as the 1 century A.D. Archaeological
evidence suggests that the early migrants settled along the coast near fresh water
resources, primarily in the windward valleys, and practiced a mixture of shifting
cultivation agriculture and subsistence fishing (Kirch 1985).” (Derrickson et al.
2002)

The present system of water laws in Hawaii, for analytical purposes, can be de-
scribed in terms of four periods: pre-contact, pre-McBryde, post-McBryde, and
Water Code and after (Table 1.1).

Table 1.1. Hawaii’s water laws: An evolutionary perspective

Period Prevailing water rights

Pre-Contact “Konohiki” rights

(Early Hawaiian)

Pre-McBryde Appurtenant rights

(1848-1959) Prescriptive rights
“Konohiki” rights
Riparian rights

Correlative rights

Post-McBryde Appurtenant rights

(1959-1987) Prescriptive rights
“Konohiki” rights
Riparian rights

Correlative rights

Water Code and after Appurtenant rights
(1987 onwards) “Konohiki” rights
Riparian rights

Correlative rights

The rationale for the classification in Table 1.1 has to do with the landmark
case of McBryde v. Robinson, a judicial decision that has significantly affected
the evolution and operation of the water rights in Hawaii. The case started in 1959
as the continuation of a dispute between two water users about the diversion of
surface waters from the Hanapepe River on Kauai. The crux of the dispute per-
tained to the private right to control vs. the state’s right to control surface water.
This long-drawn-out litigation has a chequered history of decisions reversed and
appealed a number of times with the final decision rendered by the Ninth Circuit
Court of Appeals in 1989, after the state Water Code was enacted in 1987. The
Court ruled that “the power to regulate water use and sort out disputes over control
of water rights properly belongs with local officials and state courts”. This deci-
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sion was hailed by the then Hawaii State Attorney General as a “landmark victory
for Hawaii’s people against some of the largest corporations in the state”.

Another noteworthy case that has had a major impact on the shaping of water
rights in post-McBryde and Water Code periods is Reppun v. Board of Water
Supply (1983). In this case, the State Supreme Court directed the Honolulu Board
of Water Supply to reduce its groundwater pumping, since the pumping decreased
the flow of Waihe’ stream, adversely impacting downstream crops.

A brief discussion of each water right noted in Table 1.1 follows. Konohiki
right, an ancient Hawaiian water right, was formalized during the period of land
reform in the mid-1800s. This right designates surface water rights that accom-
pany royal grants of large land areas to the chiefs.

Appurtenant water rights originate from the ancient Hawaiian agricultural prac-
tices. These rights confer an entitlement to the quantity of water in use immedi-
ately prior to the time the land passed into private ownership. The water rights, ba-
sically, are rights to water needed to grow taro on land historically used for this
purpose. This customary right became a legal right upon the award of land titles
by the Land Commission in 1845.

A prescriptive water right is one that is acquired by adverse use. The require-
ments for acquiring such rights are “that the use of water be actual, open, notori-
ous, hostile to the rightful holder of the water right, and continuous for a statutory
length of time, for example, 20 years. If all of these elements are proved, the per-
son has acquired a prescriptive right to use the water”(Castle and Murakami
1991). Such rights are also attached to land, even more vaguely than appurtenant
rights.

Riparian water rights are attached only to land through or along which surface
water flows. The doctrine is derived from the common law of England. “The
owner of the riparian right has only a right of use or a ‘usufruct’ while the water
flows past the owner’s property. Each riparian owner is entitled to the natural flow
of the stream, diminished only by the reasonable use of others” (Castle and Mura-
kami 1991).

The correlative rights pertaining to groundwater use, under common law, im-
plies that overlying lands can legally withdraw water that lies underneath, so long
as similar use by adjacent lands over the same aquifer is not injured.

During the pre-contact period (early Hawaiian), the responsibility for the allo-
cation, transfer, and management of water for taro cultivation and other purposes
was entrusted by the king to the konohikis or land agents. The konohikis, in effect,
served as absentee-landlords and water masters. During this period, non-
Hawaiians were not allowed to own water and land. The Great Mahele of 1848 al-
lowed non-Hawaiians, for the first time, to own water and land. During the pre-
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McBryde period (1848-1959), a constellation of water rights prevailed: appurte-
nant rights, prescriptive rights, Konohiki rights, riparian rights (for surface water),
and correlative rights (for groundwater). During the period that followed (1959-
1987), the same rights that existed during the preceding period, more or less, con-
tinued in place.

In reviewing the evolution of water rights in Hawaii, the essential point that
needs to be highlighted is the fact that under the ancient Hawaiian system, the
concept of private ownership of water simply did not exist. Water was treated as a
natural bounty and a public good and the only right that could be ascribed to it was
the right to use it, rather than its outright ownership. With the advent of the west-
ern settlers in Hawaii, who acquired the right to own land under the Great Mahele
in 1848, there arose a major effort to establish private water rights. This effort was
aided and abetted by the Konohikis, the Territorial government, private landown-
ers, and assorted other vested interests. Especially noteworthy, in this context, is
the long-drawn-out legal battles instigated mostly by the sugar plantations and the
big corporations to acquire private rights in Hawaii’s public waters. They suc-
ceeded in this effort as a result of numerous favourable judicial rulings, until the
landmark McBryde ruling in 1989, which, once and for all, settled the question by
upholding the state’s right in water allocation in Hawaii over private rights.

The 1987 Water Code (Hawaii Revised Statutes, Ch. 174C) represents the cul-
mination of many years’ efforts on the part of Hawaii’s legislators to enact rules
and regulations that would govern the ownership, allocation, and use of Hawaii’
surface- and groundwaters. Attempts at any form of regulation, from the outset,
were met with strong opposition from the big corporations and oligopolistic land-
owners. From this perspective, the passage of the Water Code in 1987 has to be
viewed as a real breakthrough.

The basic provisions of the Water Code are the following. It provides an
administrative mechanism for water resources, consisting of a six-person Commis-
sion on Water Resources Management (CWRM), under the jurisdiction of the De-
partment of Land and Natural Resources (DLNR). It designates water
management areas where there are indications of potential shortages or decreased
quality. All users must file a declaration of use. The Code also provides for regula-
tion of existing wells or diversions and requires permits for the installation of new
wells or pumps. In addition, the Code grants the Commission the power to estab-
lish rules and gives it jurisdiction of water issues. It allows the state to acquire
land for flood control, water management or water-related conservation including
streams, beaches, channels, or other measures. Under the Code, the Commission is
responsible for gathering hydrologic data and establishing sustainable yields. It al-
lows the Commission to declare water shortages and gives the responsibility to
protect water quality and in-stream water uses. Finally, the Code entrusts the
Commission with the protection of Native Hawaiian rights.
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As it stands, the Code grants considerable power to the state government to
regulate water allocation and management through a cumbersome permit and re-
view process. It is unlikely that the landowners are particularly happy with this as-
pect. However, the Code does allow unlimited duration of use permits; this aspect
could soothe landowners fearful of suddenly having their water simply cut off.

Hawaii’s Water Code is deficient in many respects. One observer described it
as “too little, too late”. The major problems with the current Water Code are:

(1) it contains no definition of water rights and water ownership;

(2) provisions governing the sale of water and water transfer (to new uses) are
highly restrictive;

(3) there is an overemphasis on ‘original use’, which curtails flexibility;

(4) the designation of so-called ‘Water Management Areas’ is fraught with
problems;

(5) the Code provides no basis for cost-benefit assessment in monetary terms;

(6) the status of groundwater rights is left unclear.

There is, thus, considerable room for further modification and clarification of
the prevailing water rights system in Hawaii.

1.4.2 Political Processes

In this section, a brief historical perspective of the political factors that have gov-
erned and shaped freshwater use in Hawaii is given. The politics of water in Ha-
waii has its roots in a pattern of land ownership unique to Hawaii: oligopoly. Ap-
proximately 25 percent of the land in Hawaii is owned by seven large
corporations: Alexander & Baldwin, Bishop Estate, C Brewer & Co., Campbell
Estate, Dole Food Co., Damon Estate and the Parker Ranch. These big landowners
have a pronounced vested interest in the control of Hawaii’s waters, since they
own most of the sugar plantations and virtually all the pineapple plantations in the
state. Sugar and pineapple are both heavily irrigated crops and together, histori-
cally (until their recent decline in production), have used about 24 percent of the
fresh water consumed.

A review of the pattern of ownership of Hawaii’s sugar plantations shows that
four major corporations have, historically, owned and cultivated almost 80 percent
of Hawaii’s sugar plantations. In 1993, 87,000 acres of Hawaii’s 126,000 acres of
sugar-cane land (69 percent) were irrigated (Hawaiian Sugar Planters Association
1994). The sugar industry applied about 278 million gallons per day (mgd) to cane
fields. This amounted to roughly 19 percent of the total water use in the state of
Hawaii.

The corporations which dominated Hawaii’s sugar industry have over the years
sunk their roots far and wide in the ownership, control and appropriation of the
state’s surface- and groundwaters. The extent of such corporate ‘water lordship’ is
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readily apparent from the following facts: “The industry’s irrigation systems in-
cluded about 115 fresh and brackish wells as well as 11 hydroelectric installations,
350 miles of major ditches, and 120 miles of tunnels” (Hawaiian Sugar Planters
Association 1994). The replacement cost of the sugar industry’s water system in
current dollars is estimated to be $1.25 billion (Ibid).

A review of the pattern of fresh water use in Hawaii has shown that agriculture
has been the principal user of fresh water in the state, significantly surpassing
other uses (64 percent in 1985, 55 percent in 1990, and 54 percent in 2003). This
situation has a special bearing, given the fact that sugar and pineapple, largely pri-
vately owned and heavily irrigated, have accounted for a substantial part (43 per-
cent) of agricultural water use in the state. This clearly points to the dominance
and control of a vital public resource by a few big corporations: a classic case of
oligopoly in action.

A closer scrutiny of the make-up of agricultural water use discloses further dis-
turbing patterns. A case in point relates to water consumption by Hawaii’s golf
courses, many of them under corporate ownership. Water use by golf courses is
included in agricultural water use. In 1994, there were approximately 60 privately
owned golf courses, which consumed 40 mgd. In 2002, water consumption by pri-
vate golf courses significantly increased. There were a total of 36 golf courses on
the island of Oahu alone. The golf courses consumed, in 2002, an average of 67
mgd (Gopalakrishnan and Cox 2003). Water consumption by golf courses is ex-
pected to further increase in the years ahead, based on a projected increase in the
number of golf courses. The rapid escalation in the demand for water to meet the
growing needs of golf courses has cut into the water available for other uses and
has been a continuing source of friction and concern in many communities in Ha-
waii.

How does the oligopolistic ownership of land and the consequent control of
water impact on the state of Hawaii in terms of lost or foregone revenues? What is
the monetary impact of the private control of a public resource (in this case, Ha-
waii’s limited fresh water supply with many competing demands, and therefore,
clearly constituting an economic good)? To answer this question, Gopalakrishnan
et al. (1996) have relied on the concept of a hypothetical water market, and using
actual water prices obtained from authentic sources we have developed prelimi-
nary estimates of the potential loss of revenues resulting from the oligopolistic
control of the state’s water resources. This initial effort is not necessarily a precise
quantification of the monetary damages to the state, but a reasonable approxima-
tion of such losses and could be the basis for further scrutiny, refinement and
analysis.

The estimated quantity and value of water used by the sugar plantations of Ha-
waii during the period 1930-92 are presented in Table 1.2. Using the prices
charged by the Honolulu Board of Water Supply ($0.75 per thousand gallons), it
was estimated that the value of free water consumed during the 60-year period un-
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der review amounts to $6.4 billion involving the use of 8,583 billion gallons of
water for the irrigation of almost 8 million acres.

Table 1.2. Estimated quantity and value of free water consumed, based on Honolulu Board
of Water Supply (BWS) charges, 1930-1992

Water use Value of water

Irrigated acres (billion gal- use ($ million)
Years lons)
1930-39 1,430,930 1,576.000 1,182.00
1940-39 1,337,570 1,473.200 1,104.90
1950-59 1,235,070 1,360.300 1,020.23
1960-69 1,277,820 1,407.400 1,055.55
1970-79 1,207,308 1,312.469 984.35
1980-89 1,119,704 1,164.284 873.21
1990-92 281,632 289.871 217.40
Total 7,890,034 8,583.520 6,437.64

Source: Gopalakrishnan et al. 1996

It should be clear from the above analysis that sugar companies have had the
‘free’ use of a public resource, namely, the fresh water supply of the state of Ha-
waii, for several decades largely because of the unclear status of water rights
stemming from the absence of a State Water Code clearly delineating the owner-
ship and allocation of the state’s surface- and groundwaters. The delay in the en-
actment of such water legislation to a large measure can be attributed to the politi-
cal clout of the oligopolists who were in no hurry to write themselves out of the
‘free use’ they have been enjoying for decades of a public resource.

Our analysis of the close interrelationship between land and water clearly sug-
gests that land ownership without water rights or ready access to water would be
of little or no consequence. Given this premise, it becomes readily apparent as to
why the big corporations have always wanted a substantial say in the disposition
of Hawaii’s waters. They have managed to do this for many decades, from the ter-
ritorial days through to Hawaii’s statehood in 1959, dominated largely by the Re-
publicans, and subsequently under largely Democratic administration up until the
present.

The big corporations have managed to exercise a substantial measure of influ-
ence on the executive and legislative branches of the state government and, in
some instances, have reached out even into the judicial arena in eliciting decisions
favourable to them with regard to the ownership, allocation and control of water.
Key political and administrative positions were routinely held by individuals with
direct links to the major corporations (see Gopalakrishnan et al. 1996, for details).
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1.4.3 Water Administration

The single most important agency responsible for the allocation and management
of water in Hawaii is the state Department of Land and Natural Resources
(DLNR). More specifically, the responsibility is entrusted with the Commission
on Water Resources Management (CWRM). The broad mission of the Water
Commission is to protect and enhance Hawaii’s water resources through judicious
and responsible management. The Commission consists of six members (Commis-
sioners). Two are ex-officio members and the other four are political appointees of
the governor. Although autonomous, it is administratively housed in the Water
Resource Management Division of DLNR.

Another important state agency is the state Department of Health, especially its
Safe Drinking Water Branch, which is responsible for monitoring water quality.
The state Department of Agriculture, especially its Pesticides Branch, is also con-
cerned with water quality.

Federal agencies involved in the management and conservation of water in
Hawaii include the Environmental Protection Agency (EPA), U.S. Geological
Survey (USGS), and the Natural Resources Conservation Service (NRCS). In this
connection, the largely federally funded University of Hawaii Water Resources
Research Centre (WRRC), whose main mission is water-related research and its
dissemination, also deserves mention.

The major local agency supplying water to the growing population of Hono-
lulu, the largest city and the major population centre of the state of Hawaii, is the
Honolulu Board of Water Supply. Especially important is its role in the supply of
municipal, residential, and visitor industry water needs.

At the local level, there are also a number of programmes concerned with water
quality and conservation. These include work done by the county extension
agents, irrigation districts, wellhead protection programmes, associations of agri-
cultural producers, such as Hawaiian Sugar Planters Association (HSPA) and Ha-
waiian Pineapple Growers Association (HPGA), and owners and operators of pri-
vate ditches.

Agencies responsible for water allocation and management in Hawaii suffer
from serious constraints, most notably at the state level. The Water Commission
currently lacks autonomy. To ensure autonomy, the Commission, currently housed
in DLNR, should be moved out of it and set up as a separate agency, entrusted
with the responsibility for all aspects of water administration. The Commission,
presently, is severely understaffed and under-funded, especially given its state-
wide responsibilities for water allocation and management. Thus, a clear need ex-
ists for legislative appropriations to significantly augment the Commission’s man-
power and financial resources.
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Taking into account the changing configuration of water demands and the po-
tential that it generates for escalating conflicts among different water uses and us-
ers, the necessity to elicit and incorporate the concerns and suggestions of multiple
stakeholders becomes compelling. In Hawaii today, there is no specific mecha-
nism to achieve this goal, other than the routine public hearing process on con-
tested water issues, which is far from adequate. We can thus conclude that a major
revamping of Hawaii’s water administration agencies is essential to enhance the
effectiveness of water allocation, planning, and management in the state.

1.5 Performance of Hawaii’s Water Institutions: A Case
Study

The purpose of this section is to review and assess the effectiveness and efficiency
of the water institutions that are currently in place in Hawaii in the planning, allo-
cation, and management of water resources. This is accomplished by a detailed
case study of a heavily contested case involving water allocation by the state
among multiple stakeholders. All three components of water institutions viz. water
laws, political processes, and water agencies, noted in the previous section, figure
prominently in this case study and thus it provides an excellent opportunity to ex-
amine and evaluate the performance of Hawaii’s water institutions in terms of
well-defined criteria.

This case study deals with the 1997 allocation of the Waiahole Ditch waters on
Oahu, the major economic and population centre and visitor destination of Hawaii.
The Waiahole ditch and tunnel system was built in 1916 by the Oahu Sugar Com-
pany for transporting water from the wet, windward side to the arid leeward plain
of Oahu for irrigating its extensive sugar plantation spread over some 4,000 acres.
For almost 80 years, approximately 27 mgd of water was being diverted through
this 25-mile tunnel for the exclusive use of Oahu Sugar Company. The closing
down of sugar operation at the end of 1995 freed this water for alternate uses.

1.5.1 The Problem

The central issue in the Waiahole ditch controversy boils down to the question of
how best to reallocate this water among competing and often conflicting demands.
The Hawaii Commission on Water Resources Management (hereinafter called the
Water Commission) became responsible for the reallocation of the surplus 27 mgd
of water among uses and users claiming a share in it. There are many stakeholders
in this water bonanza. These include, on the leeward side, large landowners
(Bishop, Castle, Campbell and Robinson Estates), and big resort-, golf-course-,
and housing-developers. On the windward side, the claimants include small farm-
ers, community associations, neighbourhood boards, Native Hawaiian Associa-
tions, and assorted environmental groups.
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The Water Commission, as the agency entrusted with the management of the
state’s water resources, assumed the responsibility for reallocating the surplus
Waiahole water. The two major competing water users, as noted above, were the
urban developers of leeward and central Oahu, on the one hand, and a coalition of
farmers and environmentalists of windward Oahu, on the other. The urban devel-
opers have a close affiliation with Hawaii’s big corporations and they stand to
gain enormously if substantial quantities of water are made available to them at
throw-away prices.

The Water Commission, after more than three years of deliberations, an-
nounced in December 1997 its decision with respect to the reallocation of 27 mgd
of Waiahole water among the contending parties as follows: 14.03 mgd for the
leeward side and 12.97 mgd for the windward side. The 14.03 mgd of water allo-
cated to the leeward side included 12.22 mgd for agricultural uses and 1.29 mgd
for former Oahu Sugar Company sugarcane lands currently used for diversified
agriculture (nearly 4,000 acres at 2,500 gd/acre), and 2.2 mgd for Castle Corpora-
tion’s agricultural lands. The windward allocation by the Water Commission in-
cluded a release into the windward streams a total of 12.97 mgd, out of which 6.77
mgd remained water available for offstream leeward uses. The amount of water
released to windward streams was significantly lower than was requested by the
windward parties.

1.5.2 Analysis and Critique

There is no mention in the Water Commission’s report of the specific criteria it
used to reallocate water among the different uses and users. Absent from the
Commission’s report are explicit and clear discussions of: (1) Water rights issues;
(2) Impact on sustainable water use; (3) Impact on water quality; (4) Impact on in-
stream uses; (5) Economic impacts; (6) Impact on water conservation; and (7) Im-
pact on watersheds. The exclusion by the Commission of these criteria for water
allocation poses troubling questions as to whether the projected increases in water
demand for the different sectors of Hawaii’s economy have been considered in the
allocation of water.

1.5.3 Water Rights Issues

A group of water users challenged in the State Supreme Court the Commission’s
allocation of water among different users, shortly after the final allocation was an-
nounced in December 1997. Of particular concern to the plaintiffs was the large
quantity of water allocated to agriculture on the leeward side. It was argued that
the amount allotted for agricultural use by the leeward landowners was excessive
and this could well have been the result of the Water Commission using an arbi-
trary water per acre need for diversified agriculture as the allocational basis.
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A second major concern had to do with the Water Commission’s rationale and
approach toward the allocation of water for in-stream uses. The State Supreme
Court took strong exception to the Commission’s allocation. The Court ruled that
“without any proper findings as to the actual requirements for in-stream purposes,
or the reasonableness of offstream diversions relative to these requirements, the
Commission effectively assigned to windward streams the water remaining after it
had approved the bulk of the offstream use permits” (Waiahole Water Case 2000).

The State Supreme Court concluded that the Water Commission had overly
narrowly applied the Public Trust Doctrine, the basic legal principle governing the
allocation and appropriation of natural resources, including water, in its delibera-
tions and decisions, to the detriment of many parties. The Court urged the Com-
mission to take into account issues of intergenerational equity, ecological and en-
vironmental impacts, Native Hawaiian Water Rights, and other related concerns in
its efforts to reapportion the Waiahole water. The State Supreme Court therefore
revoked several of the Water Commission’s decisions and remanded it to revisit
and revise its earlier decisions consistent with the Court’s decision (Waiahole Wa-
ter Case 2000).

1.5.4 Impact on Sustainable Water Use

It is estimated that the demand for water in Hawaii will increase by about 206 mgd
in 2010 from the current level of consumption. The demand for domestic water
use alone will be 116 mgd in 2010, representing an increase of 30 mgd (35 per-
cent) over the water consumption in 1990 (Malla and Gopalakrishnan 1997). The
commercial-industrial sector of Hawaii is another important consumer of the
state’s water supply, with a clear potential for significant additional water demand
in the years to come. This is evidenced by the fact that commercial and industrial
water use increased by a dramatic 60 percent during 1985-1990 in the state of
Hawaii (Malla and Gopalakrishnan 1999). The visitor industry’s water consump-
tion is also expected to go up markedly (Gopalakrishnan and Cox 2003).

Oahu’s sustainable yield estimate for groundwater was revised to 465 mgd
from 495 mgd by the Water Commission in 1991. The demand projections esti-
mate that Oahu will be approaching the sustainable yield limits for the island
within the next 20 years. Nevertheless, the water withdrawal in two of the main
aquifer systems is already 85 percent or more of the sustainable yield (85 percent
in Pearl Harbor and 88 percent in Honolulu) (Malla and Gopalakrishnan 1995).
Thus, it becomes imperative to undertake a careful review and analysis of the po-
tential impacts of any proposed water allocation on sustainable water use in the
state of Hawaii. Regretfully, no attempt was made by the Commission to examine
this aspect.
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1.5.5 Impact on Water Quality

Approximately 85 percent of the drinking water in Hawaii comes from public
supplies with a groundwater source (Hagemann and Fukunaga 1995). No other
state in the nation is so heavily dependent on groundwater for its rapidly growing
water needs (Malla and Gopalakrishnan 1997). Given this extraordinary situation,
the case for preserving the quality of Hawaii’s groundwater supplies becomes
compelling.

There have been many instances of water contamination in Hawaii from non-
point sources, virtually all of them from agricultural chemicals (Lau 1987). Given
the preponderance of water allocation for agricultural use, the Water Commission
should have used due diligence in assessing probable water quality impacts from
the use of agricultural chemicals in diversified agriculture. The potential for sur-
face water pollution from residential, industrial, and urban developments triggered
by the reallocation of water should also have been carefully examined by the Wa-
ter Commission. This is all-the-more important in the case of Hawaii’s fragile
tropical environment which is so vital for sustaining the visitor industry, especially
its growing segment of eco-tourism. Unfortunately, the Water Commission made
no attempt to examine and assess the potential water quality impacts.

1.5.6 Impact on In-Stream Uses

The windward farmers contend that a return of water is crucial for the restoration
of shrunken streams and the replenishment of stream-fed estuaries where fish
breed. It has been maintained that the stream ecosystem and the traditional taro
and rice farming in the Waiahole-Waikane areas dried up 80 years ago when the
ditch was constructed to divert water to central Oahu.

Monitoring of increased stream flow has shown that a category of freshwater
fish, O'opu, has made a comeback and benefited the Kaneohe Bay where the
stream empties (Matsunaga 1995). Kaneohe Bay once had 70 mgd of freshwater
flowing into it by way of stream, 50 percent of which no longer enters the bay.
Therefore, it stands to reason that the availability of water in windward streams,
among other things, will improve the habitat for near-shore fisheries, provide op-
portunities for aquaculture, enhance stream habitat, and increase valuable wetland
habitat for the endangered birds (Reppun 1994a).

1.5.7 Potential Economic Impacts
Two possible scenarios of water allocation have been put forward, one proposing

retaining water for the leeward side, while the other suggesting returning the water
to the windward streams.
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Leeward Oahu

The interests on the leeward side include Amfac (former owner of the Waiahole
Water Company), large landowners—the Bishop, Campbell and Robinson Es-
tates—and their neighbours who are supported by the resort, residential, and golf
course developers, as well as the state Departments of Land and Natural Re-
sources and Agriculture.

It has been argued that water should be retained on the leeward side for diversi-
fied agriculture and urban development. The windward side receives heavy rain-
fall compared with dry central Oahu. Land requesting water in central Oahu totals
9,000 acres (Paty 1994). Over 4,000 acres of land can be put into diversified agri-
culture consistent with the current state policy. Crops such as tomato, bell pepper,
potato, herbs, wonbok, and more can be grown to meet local demands (substitut-
ing imports) and also for export. It is estimated that diversified agriculture can
generate one job per 20 acres against one for 30 acres in sugarcane (Paty 1994),
helping to absorb jobs displaced by sugar workers. Thus, there is a potential to
create about 450 jobs on the leeward side.

Water can also be used in urban areas for landscaping, industrial operations,
golf course irrigation, and fire protection. Some advocating more water for the
leeward side argue that any water allocation decision should be based on General
Plans for the island of Oahu. Leeward Oahu is envisioned to grow significantly in
the Oahu General Plan, while the plans for windward Oahu call for virtually no
growth and emphasize its rural character (Davidson and Callies 1995).

Windward Oahu

Those supporting water restoration to the windward side include the Waiahole-
Waikane Community Association, the Kahuluu Neighborhood Board and Ka La-
hui Hawaii, a Native Hawaiian group (Matsunaga 1995). However, it was sug-
gested by the Water Commission that the freed water maybe enough to meet the
demands of both sides of the Koolau mountains (Wagner 1994).

On restoration of water to the windward side, it has been claimed that about
180 acres of land can be re-established under rice crop and 400 acres under taro
cultivation. Currently, taro is being cultivated on 10-15 acres (Barayuga 1994). It
has also been suggested that 1,500 additional acres can be made productive pro-
vided the water is brought back (Reppun 1994 b).

The windward farmers argue that thousands of acres of central Oahu land are
vacant and therefore do not need water. Besides, there are possibilities of develop-
ing alternate sources in leeward/central Oahu, including millions of gallons of
treated sewage effluent for irrigation. Since a substantial amount of taxpayer
money is involved in treating the effluent, it seems only logical to make use of this
water for irrigation. Another alternative is the underground pumping of water.
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The windward farmers point out that the increased flow of water has facilitated
the cultivation of taro crop. There are now more commercial baitfish and shrimp.
The future water requirements for agricultural and aquacultural uses in windward
Oahu are projected to reach 34.70 mgd in the years ahead.

1.5.8 Water Conservation

Given the escalating demand for and shrinking supplies of both surface and
groundwater supplies in Hawaii, the potential for conservation should be a key
factor in any proposal involving water reallocation. It appears that the Oahu Sugar
Company has not been able to fully utilize for many years the 27 mgd it had con-
tracted for. Instead, it was routinely dumping as much as 18 mgd of water in dry
gulches, pastures, and ditches, a practice seriously compromising efficient water
use and water conservation (Vickers 1994). Also, the potential for using treated ef-
fluent for the purpose of recharging the Pearl Harbor aquifer should be carefully
examined (Environment Hawaii 1994). It is also estimated that 25 mgd of treated
sewage effluent can be made available for possible irrigation purposes in leeward
Oahu.

1.5.9 Impact on Watersheds

Any scheme involving a major reallocation of water should carefully consider and
document the impact of the proposed diversion on the watershed as a whole, as
opposed to its impact on the immediate vicinity. The emphasis today in the con-
text of water allocation and transfer is on the macro impacts on the area served by
the whole watershed instead of the micro impacts on specific areas immediately
affected, as was the case in the past. The hydrology of the watershed should be at
least as important as the economic impact in charting the course of water realloca-
tion. This is especially important since sustainable water use would dictate a rate
of depletion no higher than the rate of replenishment. Also, an examination of the
impacts on ecology, the environment, and aesthetics of the watershed, along with
the consideration of irreversibility, should be part of the calculus of decision-
making.

1.5.10 Conclusions

This case study has shown how imperative it is to have explicit and well-defined
criteria in place in order to equitably allocate a public good, such as water re-
sources, among myriad competing demands. Adherence to these criteria should
ensure access and availability of water to the different sectors, including the disen-
franchised minority groups (in this case the Native Hawaiians), thus meeting the
fundamental tenet of allocational justice of a public good.
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Arbitrary allocation of water by bureaucratic agencies has been widely recog-
nized as the principal cause of conflicts among stakeholders. In most instances, the
absence of a framework or system based on well-defined criteria, and the conse-
quent lack of accountability, has been the main source of such arbitrary action.
The upshot has been the proliferation of conflicts among uses and users involving
long-drawn-out negotiations and other conflict resolution mechanisms with pro-
hibitive transactions costs. The application of the proposed seven-points frame-
work has the potential for rational water allocation and a substantial reduction in
costly water use conflicts and litigation.

1.6 Hawaii’s Water Institutions: A Case of Institutional
Entropy

A review of the performance of Hawaii’s water institutions during their evolution-
ary phase and in recent times, points to the pervasive presence and operation of
entropy and its debilitating effects. Institutional entropy has resulted in a signifi-
cant reduction in the ability of institutions to meet and address the changing and
challenging needs, or the changing configuration of water uses and users. In es-
sence, this has led to a diminished capacity on the part of institutions to effectively
perform their responsibilities, as the discussion below shows.

First, the performance was affected by lack of flexibility. The many judicial
rulings handed down by the courts with respect to the allocation of water, espe-
cially during the pre-McBryde years, have routinely favoured private rights in wa-
ter, overlooking the idea of water as a public good embodied in the ancient Hawai-
ian system. More recently, as the Waiahole Ditch case study illustrates, the lack of
flexibility on the part of the Water Commission in the interpretation and applica-
tion of an appropriate water law resulted in a flawed allocation of water among
competing uses and users for the Waiahole surplus water, a decision vacated by
the State Supreme Court in its landmark ruling in 2002. The Commission’s alloca-
tion of the Waiahole water among contending parties also showed a lack of flexi-
bility in making allowance for the newly-emerging water uses (e.g. environ-
mental) in Hawaii.

Second, the principle of autonomy has been compromised in a number of deci-
sions pertaining to the ownership, allocation, and management of water in Hawaii.
For instance, CWRM, the principal agency responsible for water administration is
housed in the Department of Land and Natural Resources (DLNR), and has the di-
rector of DLNR as its chair and, therefore, it clearly lacks autonomy. In fact, the
Commission’s allocation of Waiahole water among multiple stakeholders has been
viewed by many water experts and analysts as favouring certain parties close to
the executive branch. Given the politics of water in Hawaii discussed in 4.2 above,
it should be clear that the climate was not conducive for independent decision-
making. The long and tortuous history of the difficulties encountered in securing
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legislative approval to a State Water Code as late as 1987, attests to the corporate
greed and power that stymied the concept of water as a public good. This alliance
of convenience by the different interested parties accelerated the growth and
spread of entropy in the institutions entrusted with the task of optimal water gov-
ernance.

Third, the decisions taken by the water agencies in the past, as well as in more
recent times, suggest either a lack of access to or disregard for the full range of
pertinent information and data needed for a careful and comprehensive analysis.
For example, although the damage to in-stream uses in windward Oahu due to the
age-old diversion of Waiahole water has been well-documented, there is no evi-
dence of the Commission factoring this into its deliberations on water allocation
for in-stream uses. Another example is the arbitrary allocation of excessive, per-
acre, irrigation water for diversified agriculture, unsupported by scientific data.
These clearly illustrate the prevalence of institutional entropy detracting from in-
formed decision-making.

Fourth, lack of cultural calibration, noted in 1.3 as a key deterrent to optimal
decision-making, is evidenced by the scant attention paid by the Commission to
the legitimate demands of windward taro and rice farmers and in-stream users,
further contributing to institutional entropy. Also, not considering adequately is-
sues of water quality, water conservation, and water sustainability, all of which are
emerging as key areas of concern to the people of Hawaii, in the allocation of wa-
ter, further attests to a departure from cultural calibration, a key element of institu-
tional durability.

This review of the performance of Hawaii’s water institutions, strongly points
to the presence of many major constraints that have proved to be a fertile ground
for the rapid growth and spread of lethal doses of system-choking entropy. To rid
the system of such corrosive growth, quick, decisive, and effective action is called
for. There is growing evidence of popular disenchantment with Hawaii’s water in-
stitutions, which for all intents and purposes, have remained the product of a
monumentally moribund system representing a long-vanished era. Thus, it appears
that the time is opportune to identify, introduce, and implement institutional inno-
vations in the planning, allocation, and management of Hawaii’s water resources.

1.7 Future Directions

In this section, a few suggestions for revamping Hawaii’s water institutions are
presented. These are based on the findings and conclusions that have emerged
from the foregoing analysis. The overarching goal of these recommendations is to
significantly reduce the entropy-producing factors and features of Hawaii’s water
institutions and thus strengthen and augment their ability to perform effectively.
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Competition for water, as our discussion has shown, is looming large as a major
problem in the context of Hawaii’s water planning and management. It is therefore
vital to develop mechanisms to accommodate, efficiently and equitably, the
changing configuration of water uses in the state. The most pressing need in this
connection is to examine the feasibility of developing water markets and water
pricing so that water users can be charged fair market prices.

Another important change has to do with the interpretation and application of
Hawaii’s water laws appropriately by the Water Commission. In this connection,
the Commission has already received guidance from the State Supreme Court in
its ruling handed down in 2002, with respect to the allocation of Waiahole waters.
The justices ruled in this case that the pre-eminent water doctrine that governs wa-
ter ownership and allocation in Hawaii is the Public Trust Doctrine (for a detailed
discussion of the Public Trust Doctrine, see Sax 2001; Powers 1995; Copeland
1991; Rieser 1991), and not variations of the common law Riparian Doctrine or
the Doctrine of Prior Appropriation. The Commission’s future actions with respect
to water allocation should be guided by this landmark ruling.

The Water Commission, in making decisions on the ownership, allocation, and
management of Hawaii’s water resources, should use well-defined criteria of effi-
ciency, equity, and sustainability. Issues of water quality and water conservation
should be factored in along with considerations of economic development. Also, a
macro approach involving the watershed as a whole should be the basis for deci-
sion-making.

Given the centrality of water, it is important to have a single, autonomous
agency responsible for most, if not all, aspects of Hawaii’s water administration.
For instance, decisions pertaining to water allocation, conservation, and quality
can be best made by a single fully-staffed and well-funded state agency with a
clear understanding of the ramifications of the decisions made. Also, a single
agency can avoid jurisdictional overlapping and the consequent turf wars and de-
lays in timely decision-making.

The current Water Code of Hawaii is in need of serious revamping. Corporate
politics appears to have influenced several provisions of the Water Code. This
situation has to be altered to ensure the orderly development and wise harnessing
of the state’s dwindling water supply to meet escalating demands. An important
area of reform, in this context, has to do with key appointments to relevant state
agencies and commissions responsible for making major decisions on the owner-
ship, control, allocation, and appropriation of water resources. Individuals with
vested interests, corporate or otherwise, should not be allowed to serve on such
decision-making bodies.

Another important issue that merits careful attention pertains to Native Hawai-
ian water rights. The 1987 Water Code has dodged this issue. There have been no
serious attempts on the part of the Water Commission, the State Legislature, or the
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executive branch to actively address this issue as expeditiously as possible. Mobi-
lization of a major effort to address this issue is long overdue.

In summary, the key issues to be addressed in charting the future course of Ha-
waii’s water development include: application of the Public Trust Doctrine as the
basis for water ownership, management, and allocation decisions; development of
a single autonomous agency responsible for water administration; provision for
the development of water markets and pricing to ensure efficient and equitable
water use; water use allocation and management using clearly defined criteria; and
the recognition of Native Hawaiian water rights. Deliberations on these and other
issues should proceed in a setting free from the politics of special interest groups.
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Institutions for Resources Management: A Case
Study from Sri Lanka

Asit K. Biswas

2.1 Introduction

In the area of water resources management, in depth analyses of national and in-
ternational institutions have been a most neglected issue. This, in one sense, is not
surprising since all the institutions would like to have their successes and strengths
to be highlighted, but very few would like to have their weaknesses, constraints
and failures to be critically examined in public. Thus, most institutions would not
like, and in fact actively discourage, to have their overall performance to be ana-
lysed frankly and objectively. Accordingly, they mostly prefer not to cooperate
with independent and competent analysts, especially if such assessments are
unlikely to remain confidential. Thus, while some pseudo-evaluations are cur-
rently available, which mostly show the institutions concerned and their pro-
grammes in a positive light, really serious assessments of institutional perform-
ance are conspicuous because of their absence.

This is an unwelcome state of affairs, especially as in most countries of the
world, it is the institutions that formulate water policies, or at the very least, are
primarily responsible for the formulation of such policies through discussions and
consultations with the other appropriate stakeholders. It is also the institutions
which for the most part decide the processes through which water policies are to
be formulated. They often have the authority (de facto, if not de jure) to guide not
only the policy formulation processes, but also often decide, directly or indirectly,
the direction and the main components of the policies that are to be formulated.

Once the policies are formulated, it is the institutions that are mostly responsi-
ble for their implementation. Also, the subsequent functioning of the institutions is
dependent upon the policies whose formulation is assisted by the very same insti-
tutions. Thus, in the final analysis, it is the institutions that are mostly responsible
to ensure the good governance of the water sector. Without efficient and function-
ing institutions, rational management of water resources is simply not possible.
Furthermore, if the water institutions are not efficient, even the best approaches,
processes, techniques and technologies that are available at present can at best
make marginal contributions to proper water resources planning and management.
Good water governance and management is simply not possible without capable
and efficient institutions.
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It is thus an anomaly that even though the institutions play a central and pivotal
role in efficient water management, they are rarely analysed and assessed objec-
tively and regularly. It is essential to know why certain water institutions work
properly, but others do not. It is equally necessary to know their individual
strengths and weaknesses, how their strengths could be maximized and the weak-
nesses could be minimized, what constraints they face and how these constraints
could be overcome cost-effectively and in a timely manner. Comparative studies
of different institutional structures and their performance need to be carried out to
find out which institutional framework is likely to be most suitable for a specific
location, at a specific time, and why. The institutional knowledge-base at present
is very limited, even though the need for good governance for the water sector has
been increasingly recognized to be an essential requirement during the post-1995
era. A good and effective institution is undoubtedly at the heart of any rational wa-
ter resources planning and management process.

2.2 Public and Private Institutions

A major issue of contention during the past decade has been the role of the private
sector institutions in water resources management. In reality, however, nearly all
the discussions have been focused only on the performance of the private sector
institutions associated with water supply and wastewater management. This is in-
spite of the fact that the private sector institutions have also been involved in the
hydropower sector (for example, in countries like Turkey and India) and also in
construction and operation of desalination plants in several countries in and
around the Middle East. There has been only limited involvement of the private
sector institutions in agricultural water management, as in Chile. Overall, discus-
sions of the desirability and the performance of the private institutions in manag-
ing water in agricultural, hydropower and desalination sectors have received scant
attention thus far.

Even after some 10 years of intensive, and often heated, discussions on the roles
of private institutions to manage water supply and wastewater management, there
is no general consensus in the water profession at present as to which alternative
works best, where, under what conditions and why. Not surprisingly, it was one of
the two issues (the other one being large dams) that generated maximum interest
and controversy during the Second World Water Forum in The Hague in 2000,
and also during the Third World Water Forum in Japan in 2003. The discussions
on the overall desirability and performance of private sector institutions were
haunted by dogmas, vested interests, pseudo-scientific analyses, personal biases
and limited understanding of the water problems and needs of developing socie-
ties, and how these can be best addressed in a timely, long-term, cost-effective,
and socially-acceptable manner.
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The views of individuals and organizations promoting or opposing the in-
volvement of the private institutions in water management are often deeply held,
and neither side has bothered much to listen carefully, let alone consider, the
views and concerns of the other side. Thus, the discussions of this issue, encom-
passing both proponents and opponents at various international fora, have mostly
ended up as dialogues between the deaf.

There is no question that during the late-1990s, there were unrealistic expecta-
tions that the private sector institutions will dramatically improve the management
of the public utilities by bringing in new management techniques, well-trained
people, new capital and advanced technology. It was expected to solve most, if not
all, problems of the public sector institutions. Major multilateral organizations like
the World Bank and the Asian Development Bank have in recent years pushed
strongly for the involvement of the private sector institutions in water manage-
ment.

The report of the World Commission on Water for the 21* Century (2000)
made several comments on the role of the private sector institutions to manage
water in the future. It pointed out that:

e Adequate incentives should be provided to the private sector to contribute
where it is well-equipped to do so.

e The private sector will bring neither its money nor its management skills and
know-how, unless it can operate in a predictable, transparent regulatory envi-
ronment, and unless it can get a reasonable return on its investments, without
undue political interference.

e Private sector can bring in additional financing to the water sector, which pub-
lic sector alone cannot provide.

e Private sector can considerably improve the current poor technical and finan-
cial performance of most water utilities in the developing world.

The euphoria that the private sector institutions would significantly improve
water development and management practices and processes in developing coun-
tries is now basically over. Sober realism, and post-2000 developments, indicate
that:

o The private sector institutions currently serve about 3-6 percent of urban water
consumers in the developing world. This percentage is likely to increase in the
coming years, but at a much slower rate than that was anticipated only four
years ago.

e Under all foreseeable conditions, by the year 2020, it is highly unlikely that
more than 15 percent of the domestic urban consumers in the developing world
will receive their water and wastewater services from private sector institu-
tions.
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Hence, the real issue at present is not that the private sector institutions will not
play important roles in the future (they for sure will in many different forms), but
how can the performance of the existing public sector institutions be significantly
improved, because even by 2020, they are likely to provide the services to the vast
majority of the domestic urban consumers.

There is some evidence at present to indicate that at least some of the interna-
tional organizations felt that it would be very difficult to reform the public sector
water institutions within a reasonable timeframe because of their inherent politi-
cal, institutional and economic constraints. Cultural conditions of a country affect
the performance of its public sector institutions. This is because national culture,
to a very significant extent, determines the performance efficiencies of public sec-
tor institutions, which are run by people, rather than the prevailing laws and regu-
lations. Furthermore, in all countries, it is almost impossible to conceive that only
the water institution could be significantly more efficient that the other public sec-
tor institutions on a long-term basis.

Many multilateral and bilateral institutions felt that an easier solution would be
to handover the management services to private sector institutions, which could
work under new rules and regimes that would overcome many of the current con-
straints faced by the public sector institutions, which reduce their operating and
management efficiencies. It would be more difficult and time-consuming to get
the public sector institutions to accept the new rules and working practices which
could increase their operating and management efficiencies very significantly.
Thus, handing over management to the private sector seemed to be a simpler and
more attractive option than reforming the public sector institutions.

A good example is the current situation in Morocco. If any public sector institu-
tion wishes to increase water prices even by a very small amount, such requests
have to be debated and approved by the National Parliament. Thereafter, the King
would have to approve the price increases. The process thus is complex, time-
consuming, and the results are not always certain or predictable. For example,
some municipalities which have requested approvals for increases in water prices
have not received the necessary authorization in three to five years. During this
period, they need even another price rise simply to keep up with the inflationary
pressures.

In contrast, the private sector in Morocco can increase water prices at present
within specific predetermined bands. Thus, the playing field is no longer level be-
tween the public and private sector institutions in many different parts of the
world.

Based on extensive analyses of the performance of the private sector institu-
tions in Middle East and North Africa (Al Baz and Biswas 2003), and Latin Amer-
ica (Tortajada and Biswas 2004), following conclusions can be drawn:
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1.

There are many forms of involvement of private sector institutions in the water
sector. These could range from outright sales of assets of public water institu-
tions to the private sector, as was the case for England and Wales, to provision
of management concessions to run water supply and wastewater collection and
treatment facilities over a fixed number of years (current concessions range
from two to 60 years), to outsourcing of numerous specific activities which the
private sector can do more economically and efficiently compared to the public
sector. Since England and Wales sold all their assets outright to the private sec-
tor in 1989, no other country has followed this model. More than a decade after
this privatization in England and Wales was completed, there is currently no
agreement amongst water professionals as to its actual impacts on the consum-
ers and on the quality of services provided. The assessments available at pre-
sent range from highly favourable to equally highly deplorable. In contrast to
outright sale of assets, the use of management contracts with appropriate pri-
vate sector institutions for a specific period of years has proliferated during re-
cent years. Here again, no universal judgment can be made. Some concessions
have been very successful, but equally others have been dismal failures. Results
have sometimes varied even within a single country (for example, in Morocco,
Casablanca could be considered to be a success but not Rabat), and in one in-
stance at least within the same metropolitan area (half of Manila worked but the
other half did not). There could be a time dimension to the effectiveness of the
private sector institutions as well. For example, Buenos Aires was a reasonably
good example of private sector involvement, until the economic meltdown in
Argentina changed all the prevailing boundary conditions. Thus, the current
analyses indicate that there is no single model of institutional participation that
would be most optimal to all cases within a single country, let alone for the en-
tire world.

. After rapid expansion in the award of concessions to manage water supply and

wastewater systems to private institutions in recent years, the rate of awards of
new similar concessions has slowed down perceptibly, from about the year
2001. Near-term prospects for acceleration of the rate of awards of new conces-
sions do not look encouraging.

. Competitive pressure from multinational water institutions has improved the

performance of public sector institutions in many developed as well as develop-
ing countries. This is an important benefit that the water professionals have
mostly ignored. It is likely that the performance of many of the public sector in-
stitutions are likely to improve significantly in the coming years, probably at a
much higher rate than that was the norm during the past 20 years. Without the
threat of private sector competition, it was highly unlikely that the performance
of public sector institutions would have improved in such a remarkable fashion
in recent years, and over such a short period of time.

. Performance of public and private sector institutions should not be generalized.

By most criteria, the best water utility in the world continues to be Singapore, a
public sector institution, but with considerable autonomy. Even within private
sector institutions, performance has varied from one city to another in one
country, and also could vary over time even in the same city. Thus, any objec-
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tive analysis of the current state of affairs will have to conclude that the general
performance of the public sector institutions is not necessarily uniformly bad,
and equally the achievements of all the private sector institutions are not neces-
sarily uniformly good. Each case should be judged on its merits and demerits,
and over a specific period of time. Accordingly, the high priests of the private
sector institutions who claim that the private sector will solve all the water
problems of the world, and the diehard social activists who claim that the pri-
vate sector institutions have no role to play in water supply and wastewater
management, are both wrong. Each project should be judged by its perform-
ance, which must be based on objective analyses of facts, and not by dogmas,
personal biases and hidden agendas.

In addition, the discussions thus far have been almost exclusively framed in
terms of the performance of the public and the private sector institutions that pro-
vide water supply and wastewater treatment services. There is, however, another
model, where the water-related services are under the control of a public sector in-
stitution, but this institution could outsource specific activities which it considers
the private sector can do more efficiently and cost-effectively than itself. These
outsourced activities could include activities like information technology, meter-
reading, bill preparation and collection, leak detection and repair, management of
fleet of vehicles, etc.

The rest of this chapter analyses the recent performance of a Sri Lankan institu-
tion, which is under public control but has used private sector institutions exten-
sively to carry out certain specific tasks.

2.3 Analysis of a Sri Lankan Institution

Objective and comprehensive analyses of water management institutions, be they
public or private, are few and far between. The following analysis of a Sri Lankan
institution was possible because of the support of the Japan Bank for International
Cooperation and excellent collaboration from the Government of Sri Lanka.

The institutional analysis provided in this chapter is for the National Water
Supply and Drainage Board (NWSDB) of Sri Lanka. The Board is responsible for
water supply and drainage of the entire country. Because of time and financial
constraints, it was not possible to analyse the institutional performance of the
Board for the country as a whole, but rather for Colombo, and very specifically for
the towns east and south of Colombo. Since the Board is a national institution, it is
likely that its performance in managing water and wastewater in and around Co-
lombo will not differ materially from the rest of the country.

It should be noted that in the final analysis, unless an institution is financially
viable, its institutional sustainability and management efficiency on a long-term
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basis cannot be assured. Since access to water supply and sanitation is to be made
universal in Sri Lanka, and wastewater treatments and disposal practices need to
be very improved during the next decade, investments requirements for this sector
will be extraordinarily high. Thus, economic sustainability of NWSDB as an insti-
tution is given special consideration in this chapter.

Since the Board functions on the basis of the national policies, and not individ-
ual project by project policies, it is necessary to analyse its current policies and
performance in order to get a clear picture of its long-term sustainability. In other
words, the macro policies and performance of the Board at the national level need
to be examined. Future investments needed to meet the targets in the water supply
and sanitation sectors are also an important consideration to assess the sustainabil-
ity and proper functioning of the Board.

2.3.1 National Policy on Water Supply and Sanitation

According to the draft Sri Lankan National Water Policy (NWSDB 2002), provi-
sion of “safe drinking water and access to sanitation services is a fundamental
element” for the social and economic development of the country. At present, 26.5
percent of national population receives piped water: access to sanitation services is
significantly lower. The policy notes that “while coverage levels and service qual-
ity have improved markedly over the past decade, the need for water services has
outstripped the government’s ability to provide sufficient water and sanitation and
ensure equitable access to the citizens throughout the country.” This realistic pol-
icy goal is to be applauded, since achievements of this goal will go a long way to
improve the existing quality of life of the people.

The draft policy further concludes that one of the important issues that have
“outstripped the government’s ability” is the need for funds for capital invest-
ments for new water supply and sewerage projects. In addition to these funding
requirements, efficient operation and maintenance of the existing projects will also
become an increasingly important issue in the coming years, especially as the
number of new water supply and sewerage projects is likely to increase very sig-
nificantly in the future. Thus, with shortages in the government funding, which al-
ready has become a serious constraint to assure future developments on a timely
basis, it is essential that the customers of the Board at least pay for the full opera-
tion and maintenance costs of the existing and proposed water supply and sewer-
age projects, and if possible increasing percentages of the investment costs in the
future. It will not be possible for the Sri Lankan Government to subsidize heavily
the operation and maintenance costs of the Board, as well as the high capital in-
vestment costs of all its projects, and concurrently meet the universal service pro-
vision targets.

This, of course, is not a special situation that is applicable only for a country
like Sri Lanka: nearly all other developing countries are facing very similar prob-
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lems for their water supply and sanitation sectors, and also somewhat same type of
economic constraints. For all developing countries, the time for free availability of
the government-subsidized water and sanitation services has now become history.
The consumers need to pay for these services based on the twin principles of eco-
nomic efficiency and equity. However, different developing countries are taking
different approaches to overcome the financial constraints, and also are adopting
new management practices to improve their technical and economic performance,
and concurrently provide better water and sanitation services to an increasing ma-
jority of their citizens. NWSDB needs to carefully assess these new approaches
that are being tried in different countries to see to what extent they can be applied
under the Sri Lankan conditions, perhaps with appropriate modifications that are
considered necessary.

Because of these developments and the perceived constraints, the Government
of Sri Lanka has initiated a reform programme for the water sector which includes,
among other items, establishment of a regulatory commission for water supply and
sewerage, and contracting private operators in selected regions to improve opera-
tional efficiency and to attract private sector investment finance. Both the sector
reform programme, and the increasing involvement of the private sector, are likely
to be important factors to improve the existing situations further in the future.

The draft National Water Policy (NWSDB 2002) proposes the following steps
to enhance the economic sustainability of the institution. The proposed steps are
the following:

e Water tariffs in the urban areas should be set at such a level that it should be
possible to recover operating costs and depreciation, and should be gradually
increased “to recover the full supply cost of providing services, including debt
service and a reasonable rate of return”.

e Cross-subsidies between commercial/industrial consumers and domestic con-
sumers should be reduced to a reasonable level. However, what constitutes a
“reasonable level”, and how it can be estimated, are not specified in the policy.
Currently there are also cross-subsidies between projects, which need to be
progressively reduced, and perhaps eliminated for most cases, unless there are
very special and specific justifications for maintaining them.

e Sewerage tariff that covers operation and maintenance costs shall be intro-
duced, based on water consumption for the sewered areas, and also as and
when sewerage services are introduced to these new areas.

e For low-income people, appropriate life-line tariff should be available to en-
sure the affordability of water of sufficient quantity and quality to satisfy both
basic consumption and hygienic requirements. A process which identifies an
appropriate life-line tariff for the poor, without subsidizing the rich, has not
been easy to formulate, neither in Sri Lanka, nor in any other developing coun-
try. This aspect will require further intensified research in order to identify the
various policy-options available to formulate an appropriate life-line tariff for
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the poor under the Sri Lankan conditions, which should not subsidize the rich,
who can pay for the services they receive.

e Operational efficiencies of the water supply systems should be improved, and
the levels of non-revenue water in all projects should be significantly reduced
from their current high levels. This is a very important consideration for Sri
Lanka, both for existing and new projects.

e Water demand management programmes should be implemented to reduce the
levels of current consumption. In addition to the proposed economic instru-
ments, other possible alternatives should be considered (for example, educa-
tion and communication) to increase the use of demand management practices
very significantly.

All the above policy recommendations are unquestionably steps in the right di-
rection to ensure the economic sustainability of the Board, and also to further im-
prove its management practices. If and when these draft policies are fully imple-
mented, they will go a long way to assure the economic sustainability of the
individual water projects as well as that of the Board.

While the proposed policy is a step in the right direction, the main considera-
tion for the future will not be the adequacy, or even the appropriateness and desir-
ability of the policy, but its proper and timely implementation, especially as it will
mean steady increases in the water and sewerage charges in the coming years in
order to assure full cost recovery within a reasonable period of time. The charges
that the customers will have to pay for water will be much higher than what they
are at present, most probably by a very significant amount in the coming years,
especially when sewerage and wastewater treatment services are introduced. This
also means that special attention needs to be paid in terms of equity, so that the
poor families are not unduly penalised by higher water and sewerage charges,
which they may not be able to afford.

2.3.2 Water Tariffs

Since, under the existing conditions, the final decision to increase the water tariffs
in Sri Lanka depends primarily on a political process, it is difficult to predict at
present as to what extent the politicians will allow the tariffs to be increased to the
level necessary for full cost recovery on a timely and regular basis. With the qual-
ity of the current senior management in the institution, it is highly likely that it
will request the necessary tariff increases in a timely manner, as stipulated in the
draft national water policy. However, the approval of the higher tariff structure is
beyond the current mandate of the institution. Increase in water tariffs basically
remains a political process, which means that the increases requested by the
Board, may or may not be considered and approved by the politicians in a timely
manner. The general experiences in developing countries have been that politi-
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cians generally prefer to decide to “go slow” to increase tariffs, especially before
elections.

The political situation in Sri Lanka has unquestionably improved during the
past decade, and the people and the politicians are now more aware than ever be-
fore that the consumers must pay for water, sewerage and wastewater treatment
services in order to continue to receive a good service, and also ensure universal
coverage in the country. The Government simply does not have enough funds to
continue to invest heavily in these sectors and pay for their timely and proper op-
eration and maintenance, and, in addition, provide a subsidised service to all the
country’s residents. Thus, unless some radical improvements are made in the
autonomy and the responsibilities of NWSDB as an institution, one possibility still
remains that the political process may not allow the water tariffs to be increased
regularly, at appropriate intervals, to the level necessary for full cost recovery.
There is a good possibility that prices will be allowed to increase, but not all the
time, and not to the level necessary, and also not exactly promptly when they are
requested by the Board. Such developments could be noted in the recent past. Fur-
thermore, the multilateral and bilateral donor agencies have also becoming in-
creasingly aware in recent years of the importance of practicing water pricing in
terms of cost recovery and water conservation. Most of these agencies are now re-
quiring, as a part of their loan agreements, that the Government initiates and en-
sures water tariff increases to more appropriate economic levels.

The urban domestic water tariffs in Sri Lanka are still heavily subsidised by the
Government, and by cross-subsidies between consumers, and also between vari-
ous projects. These various subsidies, however, have been steadily declining, es-
pecially during the past ten years. The current Government subsidies include:

e 50 percent subsidy for the foreign loan components; and
e 100 percent subsidy for the Sri Lankan Government contributions that is avail-
able in the local funds.

At present, the Board is required to pay back to the Government only 50 per-
cent of the foreign loans, at an annual interest of 10 percent, over a period of 24
years, with another two years of grace period, if considered necessary. Further-
more, the Board returns the funds to the Government in Sri Lankan rupees: the
Government assumes the entire foreign exchange risk, which could be quite sub-
stantial under many conditions.

The revenue collection for the urban water supply in Sri Lanka started in 1982.
Considerable progress has been made since that time, especially during the post-
1995 period. There have been continuous improvements in the methods used to set
the tariff structures, the levels of the tariffs, and the collection of the revenues out-
standing from the consumers.
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2.3.3 Other Economic Considerations

Because of the increasing investments in the water sector, the total debt service
costs of the Board have steadily increased from Rs. 208 million in 1997, to Rs.
521 million in 1999, Rs. 684 million in 2000, Rs. 704 million in 2001, and Rs. 854
million in 2002. With heavy investments necessary for the next 10 years to meet
the targets for the urban water supply and sewerage services, as stipulated in the
draft water sector policy, the level of the debt service for the Board will increase
steadily, and most likely very appreciably, in the foreseeable future. Because of
these increasing debt service payments, fiscal prudence and higher institutional ef-
ficiency will become two very important requirements for the institutional sustain-
ability of the Board in the future.

In order to meet this increasing debt service costs, as well as higher operation
and maintenance costs, and reduced cross-subsidies between the consumers and
the projects, the water tariffs will have to be increased steadily and regularly over
the next decade and beyond, and also NWSDB has to become an increasingly
more efficient institution so that its costs of providing the necessary services can
be reduced to as low a level as possible, and also as soon as feasible.

The income of the Board from the sale of water at present depends not only on
the prevailing tariffs but also on the number of connections, amount of water used
by the various categories of users, billing accuracy, and the bill collection effi-
ciency of the Board. All these issues will be considered one by one next.

The average monthly consumption of water for 2000 and 2001, and the average
household monthly bills for the same years are shown in Table 2.1. These factors
also have bearings on the total income of the Board, and thus ultimately on the
economic sustainability of this institution.

Table 2.1. Average monthly consumption and bill per household, 2000-2001

Monthly consumption (m”) Monthly bill (Rs.)
2000 2001 2000 2001
Areas
Greater Colombo 224 21.95 196.62 235.17
Regions 17.7 16.5 113.02 125.67
Average, Sri Lanka 19.67 19.15 154.27 178.95

Source: NWSDB, non-published information

If a longer-term trend is analysed in terms of average monthly household con-
sumptions, the trend from the year 1996 has been one of a regularly declining one.
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For example, in 1996, an average household consumed 25.2 m’ of water per
month in Greater Colombo, and 18.8 m® in the regions. These consumption levels
have steadily declined to 21.6 m® and 16.3 m’, respectively, by the 2002 (the fig-
ures are for up to September for both the years concerned). This indicates that
there was a net reduction of household consumption by 14.28 percent in Greater
Colombo, and 13.3 percent in the regions, within this seven-year period. Further
reduction in consumption is a current objective of the Board in order that more
people can share the same quantity of available water.

Similar trends can be observed at the per capita level. In 1995, per capita con-
sumption in Colombo was around 200 litres. The consumption level came down to
about 140 litres by 2002, primarily through water pricing. If this can be further re-
duced to 100 litres, a level that is feasible, the current total demand of 246,000
m3/day, could be reduced to 185,000 m3/day, a reduction of about 60,000 m3/day.
Coincidentally, The Phase 1 of the proposed Kalu Ganga project will deliver an
identical amount of water, that is, 60,000 m3/day, but at a capital investment cost
of $84 million U.S. dollars. Thus, soft options, like demand management, promo-
tion of water conservation, etc., need increasingly more attention from the institu-
tion to meet the identical social goals. Many times, some of the soft options can be
implemented at cheaper economic and environmental costs, and within a much
shorter time-scale, compared to hard options, like construction of new water pro-
jects.

The average water consumption in the Greater Colombo area declined by about
2 percent, and in the regions by 6.8 percent, over the period of 2000-2001. How-
ever, during the same period, the average household bill increased by about 20
percent in Colombo, and by 11.2 percent in the regions. While this is to be ex-
pected in terms of overall direction because of increasing focus on demand man-
agement practices by the Board, especially through higher tariffs, an interesting
anomaly could be noted. Even though the increase in the average household bill in
Colombo was higher than the regions by about 46 percent, the decline in water
consumption in the regions during the corresponding period was significantly
higher than in Colombo. This anomaly can perhaps be explained by the facts that
the average income of the households in Colombo is higher than in the regions,
and the average household water bill, even after the increase of the tariffs, is still
quite low, about 1 percent of the average household income. Thus, unless the av-
erage monthly expenditures on water become a higher proportion of the monthly
average household income, their effectiveness in terms of demand management is
likely to be limited. Elasticity of water demand is likely to be significant at some-
what higher tariffs.

In terms of water sold and income to the Board, some interesting conclusions
can be drawn based on the information available from Table 2.2, which shows the
data for 2001. Slightly over 60 percent of all water produced was sold to the do-
mestic consumers, but it accounted for about 36 percent of the total revenue of the
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Board from the total water sales. In contrast, the various government institutions
consumed around 11.33 percent of the water sold, but accounted for 25.18 percent
of the revenue, and the commercial units consumed 9.15 percent of water sold,
and paid 21.05 percent of the revenue. This indicates that the domestic consumers
are still being subsidized to a very significant degree. According to the draft water
policy, these types of cross-subsidies are to be reduced to “reasonable” levels,
which will mean that the domestic consumers will have to pay progressively
higher charges for water and sewer services in the future.

Table 2.2. Quantities of water sold and revenues by consumer categories, 2001

Categories Quantities Percentages Revenues Percentages
sold (million
(1000 m*) Rs.)
Domestic 134,691 60.39 1,258.50 35.97
Government 25,276 11.33 880.86 25.18
Commercial 20,410 9.15 736.45 21.05
Standposts 14,129 6.34 83.84 2.40

Source: NWSDB, non-published reports

Another important factor that has an impact on the total revenue is the effi-
ciency of the collection of the bills by the Board. Table 2.3 shows the actual
amount collected against the water bills for the period 1993-2001. In terms of bill
collection, it has to be admitted that the performance of the Board has been exem-
plary during the past decade, and this high level of revenue collection is seldom
matched in other developing countries. The total bill collection efficiency varied
from a low of 89 percent to a high of 99 percent during these nine years. The bill
collection efficiencies of the Board for the 1993-2001 period are shown in Figure
2.1.
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Fig. 2.1. Bill collection efficiencies of the Board, 1993-2001
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One of the reasons as to why the Board has an excellent bill recovery record is
because it has an elaborate, well-established and transparent process. Consumers
are well aware of this process (Figure 2.2), and they are also aware that if the bill
continues to be unpaid, the water connection will be cut-off. In addition to the dis-
ruptions and inconvenience it will invariably cause to the various household ac-
tivities, there is an economic penalty in terms of an additional reconnection
charge. The connection charges, after disconnection, are Rs. 500 for the house-
holds, and Rs. 1500 for all others.

The Board has recently proposed an incentive-disincentive system for prompt
bill payments. A 4 percent discount on the bill will be allowed for advance pay-
ments of the bills. A 2 percent discount in the next month’s bill will be made, if
the bill is paid within four days of its receipt. In addition, it has been proposed that
a deterrent charge of Rs. 100 will be levied from 2003 for non-payment. These
progressive developments are likely to ensure that the Board will continue to have
a good bill recovery record

2.3.4 Non-Revenue Water

A very important economic loss to the Board has been due to the extent of non-
revenue water (NRW), which is defined by the difference between the quantity of
water produced and the quantity billed for. At present NWSDB is billing for only
about 65 percent of the total amount of water it produces in the Greater Colombo
area. In other words, the balance of 35 percent of the water produced unfortu-
nately does not generate any revenue. This means that if the entire non-revenue
water loss can be completely eliminated (this of course is not possible), the
Board’s income will increase by more than 50 percent at the current prevailing
water tariffs.

If Colombo City is considered, NRW accounts for more than half the quantity
of water that is billed for. The composition of NRW for NWSDB as a whole and
Colombo City is shown in Table 2.4. The NRW rates are high, but such high rates
of NRW are not exactly uncommon in the major urban centres of developing
countries, which generally range from 40 to 60 percent. The NRW component in
the Colombo City is thus at the higher end of this spectrum. In other words, these
losses mean that in Colombo City, NWSDB loses slightly more than half of its
possible revenue.
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Water Bill (Montly) Spot billed by respective region
Delivered to the Consumer

l

Reminder Letter Delivered under normal post
Posted to the Consumer

l

Disconnection Notice Delivered under registered post
Posted to the Consumer

l

Disconnection of the Water Supply

l

LEGAL ACTION

Fig. 2.2 Bill Recovery Process

Table 2.4. Non-revenue water for NWSDB and Colombo City as percentages of water pro-

duced
Type of losses Overall NWSDB Colombo City
Leakages 23 25
Tenement gardens, standposts 4 15
Illegal connections 4 8
Metering errors 4 5
Total losses 35 53

Source NWSDB, non-

published information
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The high rate of NRW in Colombo City is primarily due to the fact that it has
an old water supply system, which needs major and expensive renovation. Equally
high losses from the tenement gardens (informal settlements) have continued for a
very long time. Based on experiences in other developing countries, having simi-
lar political and democratic system as Sri Lanka, it would be a somewhat difficult
task to reduce the losses from the tenement gardens because of likely political
constraints and interference.

The economic implications of NRW for the Board have been estimated by the
Ministry of Finance of the Government of Sri Lanka, in 2002, as follows:

e The estimated NRW in 2002 is sufficient to supply 420,000 new households,
assuming an average consumption per month, per household, of 25 units.

e The estimated loss of revenue due to NRW for 2001 was Rs. 2,016 million.

e Operation and maintenance (O&M) cost per m> of water in 2001 was Rs.
20.20. If NRW can be eliminated, the cost could be reduced to Rs. 13.01. In
other words, O&M cost per unit of NRW was Rs. 7.19m, which is a net loss to
the Board.

e If NRW can be reduced to 30 percent, the Board could earn Rs. 4,108 million
in 2002, with the same production but without any tariff increase. In this case
the additional cash requirements from water tariffs would have been only Rs.
162 million, and not Rs. 665 million, as was forecasted by the Board.

e Since 1998, all the tariff revisions had assumptions that NRW would be re-
duced by 3 percent annually. However, actual reduction in NRW over the
1998-2001 period has been only about 1 percent.

Reduction of NRW is an important consideration for the following reasons:

e It is by far the cheapest and the quickest method to increase the availability of
water supply through “softer” methods by reducing the NRW component of
water produced, compared to the “harder” options of construction of new wa-
ter supply development projects to bring additional water from new sources.

e Reduction of NRW will immediately increase the revenue of NWSDB.

e More consumers can be provided with house connections from the saving of
water due to the reduction in the NRW component. If urgent actions are taken
to reduce the NRW component, new consumers can begin to receive benefits
within a short period of about 10-12 months, compared to 6-15 years for plan-
ning and implementation of additional construction projects.

It appears that out of the 85,000 connections in Colombo City (this accounts for
approximately 25 percent of total connections in the Greater Colombo area),
nearly 30,000 households receive estimated bills, and at least another 20,000 wa-
ter-meters are defective in this area.
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Thus, installation of some 50,000 new meters alone on an urgent basis, will
probably reduce the extent of NRW component in Colombo City by 15-17 percent
within a limited period of 1-2 years. People in the poorer household could be en-
couraged to take house connections, which could be metered, but with more
attractive economic options made available for the payment of the connection
charges. These “softer” options to reduce NRW do not consider water losses due
to leakages, which need to be tackled as well. Leak reduction will be more expen-
sive and will take a somewhat longer time, compared to the above option.

It should be noted that the current NRW component in Singapore is only 6 per-
cent and, in Tokyo, about 7 percent. Thus, there is a significant scope for the re-
duction in NRW in the future.

2.3.5 Policy Options for Improving Economic Sustainability

There are many policy options available to improve the economic sustainability of
providing water services. These options are not mutually exclusive. Among the
options that could be considered are the following:

Make the Board increasingly more efficient in terms of staffing

There is no question that the Board was heavily overstaffed a decade ago. For ex-
ample, in 1991 the ratio of staff members in the Board per thousand connections
was extremely high, at 33. The ratio has declined steadily, and by 2002, it was 11,
which is only 1/3™ of what it was only 12 years ago. This is shown in Figure 2.3.
This ratio is still high, when compared to the situations in other countries:

Singapore: 2 employees per 1,000 connections
Developed countries: mean 2.1-2.2 employees per 1000 connections
Thailand: 5 employees per 1,000 connections.

According to NWSDB, the water tariff for the year 2002 was formulated with
the following assumptions:

Number of new connections: 58,850;

Average number of persons per household: 5;

Replacement of 10 percent of metres;

Reduction in the number of employees per 1000 connections: 0.5;
Reduction in non-revenue water component: 3 percent;

Estimated collection of bills: 98 percent; and

20 percent of capital budget (local component) to be recovered as overheads.

The situation can be viewed in another way. In 2002, the personnel cost as per-
centage of the total operating cost was approximately 43 percent for the Board. In
the developed world the corresponding figure is around 30 percent. Thus, there is
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still considerable scope to reduce staffing situation of the Board. Even though the
progress in reducing over-staffing in the Board has been excellent during the past
decade, much progress still has to be made in the coming years.

Cross-subsidies

Cross-subsidies between the different consumer categories and between the differ-
ent projects need to be reduced so far. The cross-subsidies between the different
consumer categories are being progressively reduced. For example, cross-subsidy
between domestic and non-domestic customers have already been reduced to
1:5.06. However, similar reduction in cross-subsidies is not taking place between
projects.
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Fig. 2.3. Staff members per 1,000 connections

Calculations made by the Sri Lankan Ministry of Finance (2002) indicate that
the operation and the maintenance costs of all projects are expected to be covered
by the tariff revision of 2002. However, recovery of scheme-wise operation and
maintenance cost is still a long way off. With the earlier tariff that was valid in
2001, 137 projects were considered to be loss-making, and 44 were profitable.
Even with the new revised tariffs, a vast majority of the loss-making schemes will
still remain loss-making. In other words, some water projects pay more than their
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fair share of the O&M costs, whereas the majority of the projects pay less than
their actual O&M costs.

The Ministry of Finance (2002) further notes that “during the past few years
several projects were approved by the Cabinet subject to the implementation of
scheme-wise tariff in those particular schemes. But they were not implemented”.

Private sector involvement

The issue of institutional sustainability cannot be answered by water tariffs and
current revenues only: other factors need to be considered as well. Among these
other factors are institutional efficiencies and non-revenue water. Logically and
rationally, consumers should not be expected to pay higher prices for the ineffi-
ciencies and shortcomings of any institution. Accordingly, if full cost recovery for
water and sanitation services is to be the final objective, it is essential that all wa-
ter-related services be made as efficient and as rational as possible, so that the wa-
ter users may be prepared to pay higher prices that are consistent with a lean op-
eration.

In this connection, it may be desirable to consider the possibility of outsourcing
many of the activities that are currently being done by the Board. It should be
noted that the Board has been increasingly outsourcing more and more activities in
recent years. It is thus not a new phenomenon for the Board, but much more re-
mains to be done.

Probably the most important group of people in the Board that the water users
are in regular contact with is the meter-readers. The current practices of the Board,
where meter-readers are given specific areas to cover consistently over a very long
period of time, have not produced good results in other developing countries. Such
territorial control by meter-readers often has resulted in increases in their unau-
thorized incomes, since for some staff members, personal interest may override
the overall public interest. In order to counteract corruption, the meter-readers
need to be rotated very frequently in terms of the areas they cover, so as to ensure
the potential of unauthorized incomes is significantly reduced, or even totally
eliminated. For example, such very frequent rotations are practiced in Singapore,
where corruption for meter reading has been virtually reduced to zero.

Based on experiences in other South Asian countries, it is estimated that the
Board’s income could probably be increased within the range of Rs. 225-Rs. 350
million by proper, accurate and efficient meter-reading. In addition, such trans-
formation could be made within a very short period of only about 1-2 months.

It would, however, most likely to be a very difficult political process for the
Board to change the current meter-reading practices, and change the territories of
the meter-readers, who are highly organised and are politically well-connected.
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The meter-readers, in all probability, will resist such a move very strongly because
of their own personal vested interests.

Accordingly, one realistic solution to improve the situation could be to out-
source the meter-reading to the private sector. Such a step is likely to improve the
present situation very significantly. The current systemic corruption in water-
reading is likely to be reduced substantially. In addition, it will mean that the
overall cost of meter-reading will be reduced significantly because not only the
number of meter-readers will be less, but also since the private sector is unlikely
to pay the existing salaries and fringe benefits that they currently receive.

The Board could provide an incentive to the private sector that they will receive
a percentage of additional revenue that the may be able to generate from the exist-
ing consumers. If these proposed steps are applied, it is likely that the net benefit
to the Board, in terms of additional revenue and reduced cost of the provision of
meter services, will be in excess of Rs. 400 million per year, a not inconsiderable
sum.

There are many other activities that the Board could consider outsourcing to the
private sector. Among these possibilities are:

Leakage detection and repair:

bill collection;

new water connections; and

vehicle maintenance and fleet management

All these activities, both individually and collectively, are likely to contribute to
steady advances to the institutional sustainability of the institutions.

2.4 Concluding Remarks

An analysis of the institutional performance of the Board indicates that it has
made tremendous advances over the past 15 years. All the performance indicators
analysed have improved significantly. While these are commendable and are un-
doubtedly steps in the right direction, much more remains to be done in the com-
ing years.

The magnitudes and complexities of water planning and management practices
have changed radically during the post-1990 period, so much so that many of the
approaches, techniques and solutions that were used extensively earlier may not be
appropriate any longer, or may not be acceptable in social, political and institu-
tional terms. Issue like decentralization, public participation, private sector in-
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volvement, water pricing, water rights, social and environmental consideration,
transparent governance, globalization, information and communication revolution,
and increasing emphasis on poverty alleviation were not explicitly and/or compre-
hensively considered earlier.

Water management institutions must respond to these changes and new re-
quirements. Institutional arrangements, even when they have worked perfectly
well during the pre-1995 era, must change radically if they are to meet the chal-
lenges and rapidly changing boundary conditions of the post-2000 period. The ex-
tent and magnitude of the changes during the next two decades are likely to be un-
precedented. To paraphrase Lewis Carroll, the water institutions of the future will
have to run faster just to stay in the same place.
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Water Institutions in India: Structure,
Performance, and Change

R. Maria Saleth

3.1 Introduction

With increasing water scarcity and frequent occurrence of water-related conflicts
at macro and micro levels, the institutional arrangements governing water resource
development, allocation, and management are receiving increasing policy atten-
tion worldwide. The water institutional arrangements assume, however, an en-
hanced significance in India as the country is moving fast towards the ultimate
limit of its utilizable water resource potential. Although India is using only about
57 percent of its total water resource potential at present, it is already using about
66 percent of its irrigation potential [Government of India (GOI) 2000]. While wa-
ter demand is increasing fast with a growing population and an expanding econ-
omy, further development of water resources is seriously constrained by invest-
ment bottlenecks, environmental concerns, and political and legal snags inherent
in inter-regional water transfers. As the gap between projected demand and poten-
tial supply is likely to grow further, the physical scarcity of water, which is al-
ready visible in a few regions and cities, is expected to assume a national propor-
tion in the not-too-distant future.

Unfortunately, most water institutions—being developed in an era of water sur-
plus, especially during the colonial period—are becoming increasingly less rele-
vant to address the water challenges as the country is entering in an era of absolute
water scarcity. While Indian water institutions are undergoing significant changes
in recent years, these changes fall far short of the new and emerging institutional
requirements of the water sector. To see the magnitude and consequences of this
reform gap, we need to first review the water institutional structure and then, at-
tempt an evaluation of its efficacy and performance. Both the review of water in-
stitutional structure and the evaluation of its performance can be more illuminat-
ing when they are based on a conceptual and analytical framework based on the
institutional decomposition approach. Similarly, the nature and direction of recent
institutional changes as well as the factors behind these changes can be grasped
better within a theoretical framework based on institutional transaction cost ap-
proach that accounts for both the economic and political transaction costs.
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3.2 Objectives and Scope

The overall objective of this chapter is to review the historical evolution, present
structure, functional performance, ongoing changes, and future direction of the
water institutional arrangements in the particular context of India against a brief
description of the water institutional environment within which the water institu-
tional structure is embedded. This chapter attempts to realize its overall objective
by addressing the following specific objectives:

(a) outline the analytical framework and the theoretical approach being used to
review water institutional structure and explain its evolution and change;

(b) provide a brief description of the water institutional environment as charac-
terized by the historical, socio-economic, political, and physical factors;

(c) review the evolution, structure, and performance of water institutional ar-
rangements, focusing first on the macro/formal institutional arrangements
and then, on their micro/informal counterparts;

(d) assess the performance of water institutions using few objective criteria;

(e) evaluate the recent institutional changes within an institutional transaction
cost framework and identify the forces—both endogenous and exogenous
to the water sector—that determine the depth and direction of water institu-
tional changes; and

(f) conclude by identifying some major implications for theory and policy in
the realm of water institutional reforms.

As to its focus and scope, this chapter is more eclectic rather than exhaustive in
terms of its coverage of the legal, policy, and administrative or organizational as-
pects governing the water sector. The emphasis will be on the most important as-
pects of water institutions that are receiving considerable attention in the current
debate on water sector reforms both in India and elsewhere. Such a selective cov-
erage is necessary partly due to the need for a more focused analysis and partly
due to the continental nature of India having a wider regional diversity in terms of
both water institutional arrangements and water sector features. Nevertheless, as
much as possible, region-specific aspects of both water institutional arrangements
as well as water sector features will be highlighted in all relevant contexts. While
informal institutional arrangements operating at the micro level will receive atten-
tion, the major focus will be on the formal institutional arrangements that are op-
erating at the national and regional levels. This is because the formal macro-level
institutions are more amenable for purposive reforms as compared to their infor-
mal and micro-level counterparts.

3.3 Analytical Framework

Institutions are entities defined by a configuration of legal, policy, and organiza-
tional rules, conventions, and practices that are structurally linked and operation-
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ally embedded within a well-specified environment. A simple analytical decompo-
sition can enable us to have a better understanding of their nature and features.
From a very broad perspective, institutions can be decomposed by distinguishing
the institutional structure (or, governance structure) from its institutional environ-
ment (or, governance framework) (Williamson 1975; North 1990a). While the in-
stitutional environment is characterized by the overall cultural, historic, socio-
economic, and political milieu of a country or region, the institutional structure is
defined by the interactive effects of legal, policy, and organizational or adminis-
trative components and their constituent aspects. Since the institutional structure is
embedded within the institutional environment, the evolution of the former is in-
variably conditioned by changes in the latter. This does not mean that there is only
one-way flow of effects between the two, as changing institutional structure also
influences the institutional environment or governance framework.

Like all other institutions, water institutions also have their own institutional
structure, as well as, their institutional environment (Saleth and Dinar 1999,
2003). The water institutional environment is characterized not only by the fac-
tors determining the overall institutional environment but also by those related to
water resource conditions as well as to other water-related sectors such as agricul-
ture, environment and forest, and urban development. The water institutional
structure is defined interactively by three institutional components, i.c., water law,
water policy, and water administration (or, water-related organizations). The insti-
tutional components cover not only the formal and macro-level arrangements but
also the informal and micro-level arrangements such as those reflected in local
customs, conventions, and informal contracts.

The formal institutional components (to some extent, their informal counter-
parts) can also be decomposed further to highlight some of their major institu-
tional aspects (Saleth and Dinar 1999, 2003). For instance, water law can be de-
composed to highlight: (a) inter-governmental responsibility, (b) water rights, and
(c) accountability provisions and mechanisms. Similarly, water policy can be de-
composed to shed light on: (a) project selection criteria, (b) pricing and cost re-
covery, and (c) user and private sector participation policy. In the same way, the
organizational dimension of water sector can be decomposed to focus on: (a) or-
ganizational structure and the relative role of government layers, (b) financing and
management, (¢) regulatory mechanisms, and (d) conflict resolution arrangements.
It is this institutional decomposition that we will use here as the analytical frame-
work for the review and description of the water institutional structure in India.
Two critical features of this analytical framework can be noted. First, although it
is not that detailed and exhaustive, it still captures most of the institutional issues
that are currently receiving wider attention both in national and global policy de-
bates. Second, the decomposed institutional components and their constituent in-
stitutional aspects are treated as independent entities just for analytical conven-
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ience. In reality, the institutional aspects are functionally nested and interlinked
both within and across the institutional components.!

The theoretical framework that we use here for explaining water institutional
evolution and change is based on a simple representation of the institutional trans-
action cost theory (Coase 1937; Williamson 1975; North 1990b) as attempted by
Saleth and Dinar (2000 and 2003). In short, this framework identifies first all the
major factors affecting water institutions and then, traces their effects on the trans-
action and opportunity costs of institutional reform. While the factors influencing
water institutions are many and diverse, for analytical convenience, they can be
grouped into endogenous factors that are internal to water sector and exogenous
factors that are outside the strict confines of both water institution and water sec-
tor. The endogenous factors include water scarcity, water conflicts, financial and
physical deterioration of water infrastructure, and operational inefficiency of water
institutions. The exogenous factors include economic development, demographic
growth, technical progress, economic and political reforms, international com-
mitments and pressures, changing social values and ethos, and natural phenomena
such as floods and droughts.

Although it is difficult to isolate the individual effects of these exogenous and
endogenous factors, it is still possible to track them, especially by conceptualizing
their effects either in terms of the transaction costs or in terms of the opportunity
costs. The transaction costs cover both the real and monetary costs of instituting
and changing the regulatory, monitoring, and enforcement mechanisms related to
water development, allocation, utilization, and management. The opportunity
costs, on the other hand, cover both the real and economic value of opportunities
foregone (i.e., the net social costs of inaction or ‘status quo’). The institutional
transaction cost theory asserts that institutional change occurs whenever the op-
portunity costs exceed the transaction costs so as to give the much needed political
economy thrust for reform.

The opportunity and transactions costs of institutional changes are not static but
change continuously due to changes in factors both endogenous and exogenous to

! For instance, within water law component, the aspects of water rights, conflict resolution,
and accountability are interrelated as do the aspects of pricing, cost recovery, and user
and private participation within water policy component. Since water policy is a political
translation of water law (or, water law is a legal translation of the policies that have at-
tained political consensus or withstood the test of time) and water administration is the
implementation arm for water law and water policy, these three institutional components
are nested and linked both organically and operationally.

2 Notice that it is these exogenous factors that together, in fact, characterize the overall in-
stitutional environment for the water institutional structure. As such, our analytical
framework captures also the transaction cost implications of changing institutional envi-
ronment that is characterized by both economic and non-economic factors.
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the water sector. For instance, as water scarcity becomes acute due to economic
development and population growth, the real and economic costs of inappropriate
water institutions tend to rise. Similarly, the economic reforms magnify the fiscal
implications whereas natural calamities such as droughts and floods aggravate the
political implications of the opportunity costs of institutional reforms. Political re-
forms involving nation-wide institutional changes, on the other hand, reduce the
transaction costs of water sector reforms directly because the institutional changes
within water sector form only a small part of the overall reform process. Likewise,
technical progress can also reduce the transaction costs of institutional changes.
As the exogenous factors tend to magnify the opportunity costs of water crisis and
reduce the transaction costs of water sector reforms, they often provide a powerful
economic urge and political thrust for water institutional changes.

Institutional change is not a one-time event but rather a continuum involving
gradual changes over time in response to the changing dynamics and relative
magnitude and distribution of the reform costs and benefits. As the reforms initi-
ated in earlier stages brighten the prospects for downstream reforms, there are in-
tricate linkages between the transaction costs of subsequent reforms and the op-
portunity costs of earlier reforms.? Similarly, since the institutional changes within
water sector derive considerable synergy from exogenous factors that reflect
changes elsewhere in the economy, the transaction costs of water sector reforms
can also decline due to scale economies in institutional change.* The opportunity
and transaction costs implications of these dynamic and internal features of the in-
stitutional linkages and reform sequencing are an important and inherent part of
the institutional transaction cost theory (Saleth and Dinar 2003).

The institutional transaction cost theory, as outlined above, captures not only
the role of factors both within and outside the water sector but also the strategic
significance of certain dynamic aspects of institutional change such as institutional
linkages and scale economies (Saleth and Dinar 2003). Since it provides a unified
framework to track and account for the effects of various factors affecting institu-
tional changes in the water sector, this theory can indeed be used to explain both
country-specific and cross-country variations in the nature and direction of water
institutional changes. While the set of factors affecting water institutional change
does not vary much across countries, their relative role and significance in the op-
portunity cost-transaction cost calculus can vary considerably across countries. It

3 For instance, with the establishment of a transferable water rights system, the creation of
other institutional aspects such as the conflict resolution mechanisms and water markets
becomes easier due to the linkages that the transactions costs of the latter two
institutional aspects have with those of the former.

4 The scale economies in transaction costs emerge from the fact that the cost of transacting
water institutional changes is lower when water sector reform forms part of an overall
country-wide economic reform (e.g., China) and political reconstruction (e.g., South
Africa) than otherwise (Saleth and Dinar 2000).
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is the contextual nature of these variations that, in fact, explains why countries dif-
fer in terms of the extent and depth of water institutional reform observed both in
the past and at present (Saleth and Dinar 2000). It is this framework that we use
here to explain water institutional changes in India.

3.4 Water Institutional Environment: An Overview

The institutional environment of water institutions in India can be characterized in
terms of a synoptic overview of the country’s history, constitutional framework,
socio-economic conditions, political arrangements, and finally, the physical set-
ting of the water sector itself. India has diverse cultural traditions and a rich his-
tory. Its present administrative and judicial systems have evolved through a long
process involving a strong central Asian and Persian influence during the Mogul
period and British influence during the colonial period. It is, however, the British
who improved and perfected these diverse systems into a relatively uniform and a
somewhat centralized administrative and judicial system. With the consolidation
of centralized bureaucracy and the spread of market and commercialisation, local
and community-centred institutions have lost their relevance and gradually disap-
peared. The British influence can also be seen in the Indian political system char-
acterized by multi-party democracy based on the parliamentary system. India has
a federal form of government operating within a modern Constitution that demar-
cates the responsibilities of the central, state, and local governments.’

India covers an area of 3.29 million km” and has a population of over a billion.
Despite the constraints and burden imposed by heavy demographic pressure, In-
dian economy is able to grow annually around 5 percent with a per capita income
of US$ 450.° Comparing the pre-independence situation with the present, India
has shown a remarkable economic performance with the achievement of food self-
sufficiency since the early 1970s and also self-reliance on most industrial products
since the early 1980s. But, India is still largely a rural economy as two-thirds of
the population still live in rural areas, though the rural areas themselves have un-
dergone remarkable transformation in recent years, thanks to the expansion of
transport and communication facilities. Rural poverty, which used to be as high as
56 percent during 1973-74, has declined to 39 percent during 1987-88 (Planning
Commission 1993:37-40). Currently, this figure hovers around 20 percent. Al-
though the share of agriculture in the gross domestic product has declined now to
30 percent, this sector is critical both as a major source of employment (70 percent

5 Although the central government is strong as per the Constitution, the state governments
are becoming politically powerful in recent years due to the growing influence of re-
gional parties both in state assemblies and in parliament.

¢ When evaluated in terms of purchasing power parity, this per capita income is equivalent
to about $2,150 (World Bank 2000).
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share in total employment) and as a key predicator of the pace and tempo of the
overall macro economic performance itself.

Understandably, the water economy plays a critical role in the overall structure
of the Indian economy. Being a vast and monsoon-dependent country, water re-
source potential displays severe spatial and temporal variations.” From an aggre-
gate perspective, the total water resource potential of the country is estimated to be
about 1,953 billion cubic meters (bcum), of which only 1,122 bcum can be utilized
under current economic and technological conditions. However, the actually de-
veloped resource at present is only about 644 bcum representing 57 percent of the
utilizable potential. But, the total water requirement of the country is projected to
be in the range of 694-710 bcum by the year 2010, 784-850 bcum by the year
2025, and 973-1,180 bcum by the year 2050 (GOI 2000). In view of such an in-
creasing supply-demand gap, especially in the face of economic growth and
demographic expansion, the per capita water availability, which has declined from
about 5,277 cubic meters (cum) in 1955 to 1970 cum at present, is likely to get
depressed further. Although non-irrigation demand is likely to quadruple, the es-
sentially rural and agricultural basis of the Indian economy will continue to orient
the water sector essentially towards its irrigation sub-sector.

One key feature of the water sector with considerable institutional implications
is the administrative demarcation of different water sub-sectors. While the canal
irrigation sector is developed and managed by public agencies, the groundwater ir-
rigation is developed and managed by millions of independent farmers.® Ground-
water irrigation is made possible by 9.8 million electric and 4.4 million diesel
pumpsets that are fitted with some 5 million shallow/deep tubewells—located
mainly in the Indo-Gangetic and deltaic regions—and 10 million dugwells—
spread essentially in the hardrock region covering western and peninsular India.
Besides, there are about 0.17 million surface water-based lifts located mostly in
the deltaic regions of West Bengal and Orissa. On the other hand, water supply in
urban and rural areas is largely managed by semi-autonomous water supply under-
takings, municipalities, and local governments. Finally, institutions related to
other resources involved in water resource development and utilization as well as
those related to general economic and sectoral management also form part of the
water institutional environment. These include the land, forest, and agriculture-
related institutions (e.g., land tenure and tenancy, forest and environment acts, ag-
ricultural pricing policies, and trade policies and international agreements).

7 For instance, the average annual precipitation varies from 130 millimeters (mm) in Ra-
jasthan desert to 11,000 mm—the world’s highest rainfall—in the Assam Mountains.
Notably, three-fourths of the rainfall in India is received in just four months during June-
September.

8 However, groundwater development is supported by government both directly in the form
of public or state tubewells as well as indirectly in the form of credit support and massive
investment in rural electrification programmes.
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3.5 Water Institutional Structure: A Macro Perspective

For a more focused treatment, the review of the structure of formal and macro-
level water institutions is organized within the analytical framework based on in-
stitutional decomposition. This framework distinguishes three institutional com-
ponents, i.e., water law, water policy, and water administration, and highlights a
few key institutional aspects under each of these three components. As noted al-
ready, the ensuing review is focused only on some of the key institutional aspects
under each of these three institutional components.

3.5.1 Water Law

Water law assumes a central place in the functioning of water institutions as it
gives the full legal backing to water policy as well as provides the operational
framework and enforcing power for water administration including its regulatory
arrangements. Although India does not have any separate and exclusive water law,
water-related legal provisions are dispersed across various irrigation acts, central
and state laws, constitutional provisions, court decisions, customary laws, and
various penal and criminal procedure codes.® Moreover, legal provisions in the
case of land, forest, and environment also have significant implications for water
resources. As most of these legal provisions were enacted in the past characterized
by water surplus conditions, they fail to reflect the current conditions marked by
water scarcity and water conflicts. Although there were some periodic, though
marginal, changes in some of these provisions, especially during the post-
independence period, they are too inadequate to develop the legal system suitable
for meeting the emerging challenges within water sector.

Inter-governmental Responsibility

The legal provisions related to inter-governmental responsibility in the water sec-
tor are derived from the overall constitutional division of power between the cen-
tral and state governments as effected by the Indian Constitution of 1952.1° As per
Entry 17 in the State List under the Seventh Schedule of the Constitution, it is the
states that have the jurisdiction over water resources within their borders. But, the
powers of the states are subject to Entry 56 in the Union List that allows the cen-

° Even though there are well conceived proposals for the unification and simplification of
irrigation acts (e.g., Jacob and Mahesh 1976) as well as for the creation of an exclusive
but broad domain of water law (e.g., Singh 1991, 1992), they have not received their de-
served attention from the policy-makers of India.

19 This constitutional division of power creates three lists of sectors/activities/jurisdictions,
i.e., union list where the central government has exclusive power [Article 246(1)], state
list where the state governments have exclusive powers [Article 246(2)], and concurrent
list where both the central and state governments exercise powers [Article 246(3)].
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tral government to regulate and develop inter-state rivers and river valleys when
this is declared by Parliament as a matter of public interest. The central govern-
ment also has regulatory roles in the water sector vide Article 252 related to inter-
state water projects as well as in terms of the Forest Conservation Act of 1980 re-
quiring the states to get central clearance for executing ecologically sensitive wa-
ter projects.

More importantly, the central government also has an important role in resolv-
ing inter-state water disputes as per the provisions under Article 262. It is in pur-
suance of this Article that the Parliament has enacted the Inter-state Water Dis-
putes Act of 1956 and it is under this Act that a number of tribunals were set up to
resolve water disputes among the states.!! Besides, the Centre can also acquire leg-
islative powers on water when two or more states desiring to have uniform water
legislation request the union government with the approval of their respective as-
sembly (Jacob and Singh 1972). Despite these legal provisions as well as other
administrative and financial leverages (that we will see later) of the central gov-
ernment, the final legislative powers are still with the states. While this arrange-
ment is good to address state-specific concerns, there are also serious problems as
the central government is unable to provide the kind of leadership and guidance
needed for reforming the legal and institutional basis of the water sector both at
the national and state levels.

Water Rights

The issue of water rights as a mechanism for allocation and accountability as-
sumes importance with increasing scarcity and conflicts both at the macro-level of
regions and sectors as well as at the micro-level of distributaries, communities,
and individual users. Unfortunately, India does not have any explicit legal frame-
work specifying water rights, even though various acts have some basis for defin-
ing some form of such rights. British legislation in India during 1859-77 recog-
nized the customary water rights of individuals and groups. But, a radical shift
occurred with the Easement Act of 1882 that made all rivers and lakes the absolute
right of the state.!> While state’s absolute rights can affect the development and
managerial aspects of water, from the perspective of water use and its equity ef-

11 Since the Act has failed to specify the authority to implement the decision as well as the
time limit for tribunal decision, it was amended twice: first in 1980 for authorizing the
central government to establish the implementation authority and then, in 2002 to specify
a six-year time limit for tribunal decision (Salman 2002; Richards and Singh 2002).

12 This position got consolidated further with the Madhya Pradesh Irrigation Act of 1931
and also had its shadow over subsequent irrigation and water supply acts enacted even in
the post-Independence period. But, a number of public interest litigations have led both
the Madras High Court in 1936 and the Bombay High Court in 1979 to declare that
government’s sovereign rights do not amount to absolute rights (Singh 1991).
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fects, it is the de facto control over water by actual users at the micro-level that is
more important.

Individual rights to both surface water and groundwater are recognized only in-
directly through land rights. Thanks to the ‘dominant heritage’ principle implied in
the Transfer of Property Act IV of 1882 and the Land Acquisition Act of 1894, a
land owner can have a right to groundwater as it is considered an easement con-
nected to the dominant heritage, i.e., land.” In the case of canal water, the rights to
access are limited to only those having access to land in canal command areas and
these rights are only use rights and not ownership rights because irrigation acts do
not allow the moving of canal water to non-canal areas. Under conditions of un-
equal land ownership and income pattern, the practice of linking water indirectly
with land and the fact of de facto control by better endowed persons only accentu-
ates rural inequality and water use inefficiency.

The Model Groundwater (Control an