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FOREWORD

User participation is a key element in the Bank's Water Resources Management Policy (1993):
"Participation is a process in which stakeholders influence policy formulation, alternative designs,
investment choices, and management decisions affecting their communities and establish the
necessary sense of ownership. As communities increase their participation in managing water
resources, project selection, service delivery, and cost recovery will likely improve. Therefore, the
Bankwill encourage the participation of beneficiaries and affected parties in planning, designing,
implementing and managing the projects it supports.” This volume is an attempt to identify means
ways of promoting such participation through sustainable water users' organization (WUOs) in
irrigation and drinking water supply and sanitation.

The Water Resources Management Policy paper was the product of a cross-sectoral effort
involving staff from both the irrigation and drinking water and sanitation subsectors, and this volume
has attempted to maintain the same tradition. Both subsectors face the common challenge of
providing efficient and equitable services through state agencies weighed down by serious financial
constraints. A number of institutional reforms, among them the promotion of user participation in
the design and management of service delivery, are being attempted to meet the emerging
challenges. The volume presents a common introduction that sets the stage for a detailed analysis
of the subsectoral experiences.

We hope this will be one of many steps in improved communication on common themes

between the two subsectors, and between them and others interested in the economic, environmental,
and institutional sustainability of water services.

] laltle— )

Alex McCalla Anthony Pellegrini

Director Director

Agriculture and Natural Transportation, Water, and Urban
Resources Department Development Department

vii



ABSTRACT

This paper addresses the basic question: under what conditions are user organizations most
effective in managing water systems? The first part examines the conditions under which
sustainable water user associations (WUAs) can be fostered in the irrigation sector. The second part
deals with water and sanitation users’ associations (WASAs) in the domestic water supply and
sanitation sector. Key external factors and internal structure for sustainable user associations, as well
as conditions for partnership between the government agency and user associations are identified.
Sustainable associationsin irrigation require a supportive policy and legal environment, and strong
incentives for farmers, with particular attention to financial viability. Well-definedroles, rights and
responsibilities of the government and associations in water and system management and incentives
for agency staffare also crucial for the success of WUAs. In the water supply and sanitation sector,
the need for agency reorientation to deal with user interests is emphasized. Benefits from
participation and specific roles of WASAs must be identified in the policy and institutional context
of a country. Such roles could vary from pressure groups to means of improving the accountability
of the public agency or even full control over system design and construction, and later management
of services. Ultimately, the appropriate institutional arrangement between the government agency,
the users, and their associations needs to be developed to meet the objective of improved and cost-
effective water services.
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EXECUTIVE SUMMARY

Water resource policy is undergoing a dramatic shift in many countries. Sectoral approaches,
which deal with irrigation separately from water supply and sanitation, are being found inadequate
in the face of increasing scarcity of fresh water and competition between uses and users. In two of
the major water related subsectors, i.e. irrigation and water supply and sanitation, the emphasis on
the state as the central actor in developing and managing water systems is giving way to a greater
role for local users' organizations. Along with this shift, however, comes a need for information
about how such organizations work and about the policy instruments that are most effective in
helping them improve the performance and sustainability of water systems. In addition,
understanding the potential strengths of users’ organizations is insufficient without an awareness of
their limitations and the types of outside intervention required. This paper reviews the theoretical
literature as well as case materials on experiences with user organizations in both the irrigation and
water supply and sanitation worldwide. It addressesthe basic question: under what conditions are
user organizations most effective in managing water systems?

This paper is divided in two parts: the first examines water users' associations (WUAs) in the
irrigation sector, and the second deals with water and sanitation users' associations (WASAs) in the
domestic water supply and sanitation sector. Both papers follow a similar approach, identifying the
key external factors and internal structure which contribute to effective organizations. In neither
case are users' organizations assumed to stand alone; thus, both studies examine ways to build
constructive partnerships between users' organizationsand state agencies. The final chapter of each
section draws lessons for developing sustainable organizations for water resource management. The
studies of WUAs and WASAs are presented in this volume with an overviewsectionthat elaborated
on the common experiences of both subsectors.

WATER USERS' ASSOCIATIONS FOR IRRIGATION

WUAS can contribute to better performance of irrigation systems because of their advantages
over a public agency on the one hand, and over uncoordinated activity by individual water users, on
the other. This study reviews the limited evidence of the impact of WUAS in terms of improvements
in water delivery services, system maintenance, area irrigated, agricultural productivity and incomes,
reductions in environmental externalities, reductions in irrigation system costs, and contributions to
social capital.

As an increasing number of countries implement programs of managed turnover and
decentralization, assessment of impact will be a major area for study. Nevertheless, it is safe to say
that one cannot expect WUAs to achieve sustainable levels of system performance by themselves.
Along with the institutional structure of WUAs, a combinationof appropriate technology; supportive
state agencies and policies; and economic forces, including clear property rights and profitability
of irrigation enterprises, is required for sustainable water users' associations, as well as for
sustainable irrigation systems.

Xi



Drawing on insights from game theory and other literature to identify factors that enhance
cooperation within WUAs, the study examines the internal conditions for effective WUAs, and
related aspects of organizational structure: how the membership is defined, the size of the
organizations, possibilities for federation, leadership roles, and the use of technical specialists. The
study also discusses the effect of organizational history, including the age and origins of the WUAs.

Although the range of WUA organizations shows great variability, two broad models of
WUAS can be identified. The first, the Asian model, typically relies on direct participation by all
members. Base units are likely to be smaller and are often socially-based, multipurpose
organizations that build upon members' daily interactions and knowledge of each other for
decisionmaking, monitoring, and sanctioning. This model is likely to be most appropriate in
socially cohesive societies with smaller landholdings, low market penetration, and simpler irrigation
technology. The second, the American model, is a more specialized organization with role
differentiation. The specialization, together with less reliance on face-to-face interactions, allows
for larger organizational size. Membershipis more likely to be based on hydraulic boundaries, and
the organizationsfocus on irrigationrather than on multiple activities. Decisionmaking, monitoring,
and sanctioning are based on formal rules and supervisory bodies. Such organizations are
appropriate for situations of larger landholdings, greater market development, and more complex
technology.

The concept of sustainabilityof WUAs does not mean that the organizatiors are unchanging.
Indeed, change is often necessary for long-term viability. Nor does the concept imply that WUAs
are necessarily self-sustaining, that is, that they can continue to exist without external inputs. The
issue is not how to get organizationsto function without any external assistance, but to identify what
types of interactions and assistance are required for long-term viability, and how to create a
facilitating framework for sustainable WUAs. State assistance and regulation should be seen as a
continuing activity, even when WUASs take on a greater role in irrigation management.

More than any other single factor, the initial success and long-run sustainability of WUAs
depends on sufficient incentives for farmers to participate. The benefits that members derive from
the organizations must be greater than the additional costs farmers assume by actively participating
in a WUA. The financial viability of WUAS is critical for the sustainability of the organizations
themselves and the irrigation infrastructure. Legislationaffecting WUAs must provide a facilitating
framework, not a repressive one. This requires balancing farmer responsibilities with rights.

The state bureaucracy plays a continuing and important role in administering irrigationresout-
ces, even in cases where WUAs have achieved sovereignty over all aspects of irrigation
management. A greater degree of agency control is generally found at higher levels of the system,
with greater WUA role at lower levels. However, a clear definition of the responsibilities of each
party and efforts to foster a collaborative working relationship are critical for any program to
strengthen overall irrigation management. This requires ensuring that agency staff have proper
incentives to work with farmers. The strongest and lor.gest-lasting incentives for agency staff to
work with WUAs follow from linking budgets to user fees, and statf compensation and rewards to
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improvement in farmer services. In this way, complementarities between the capacities and roles
of agencies and WUAS can be developed that benefit both the government and farmers.

Clear assignment of property rights over water and over the physical infrastructure of
irrigation systems to WUAs can be a potent tool for strengthening the organizations, and should be
given greater attention, particularly in programs whose objective is to transfer responsibilities and
the costs of irrigation system management from the state to users. Although the appropriate role
for the state changes as WUAs take on additional responsibilities, government support should
continue, particularly in establishing and adjudicating water rights; monitoring and regulating
externalities and third party effects of irrigation; maintaining a supportive legal framework for
WUAs; providing technical and organizational training and support to WUAs; and occasionally
providing design, construction, or financial support for major rehabilitation.

WATER SUPPLY AND SANITATION ASSOCIATIONS

The key message of the paper on water supply and sanitation associations (WASAs) is that
there are no ready solutions or instant methods of promoting sustainable water and sanitation service
delivery through WASA-type organizations. There are situations and contexts when WASAs are
appropriate, but there are also cases where the institutional costs of operating through WASAs could
be extremely high. A water and sanitation project manager planning to decentralize service
provision and production through WASAs is thus best served by adopting a flexible 'doing and
learning' approach, rather than following any blueprint or rigid guideline.

The four chapters in the WASA part of this report aim at presenting issues and concerns that
either arise or need to be addressed if WASAs are chosen as the organizational arrangement for
water and sanitation project targeting low income communities, by evaluating the past experiences
in the sector. Chapter one discussesthe internal determinants contributingto WASA success, noting
that incentives for joint action are tempered by several institutional factors. While some of these are
unique to each country, there are others that can be influenced by policy interventions. Chapter two
focuses on the external determinants of WASA success, describing how economic, institutional and
technology factors can either foster or hinder cooperation within WASA organizations. Chapter
three describes the policy measures necessary if relationshipsbetween WASAs and sector agencies
like water utilities are to be developed on a sustainable basis. Chapter four concludes with lessons
for joint management, if WASASs are brought into water and sanitation provision and production.

The first conclusion is that working effectively with WASAs represents a substantially
different way of doing business for the sector. For this to happen, the role of sector agencies must
be reconfigured to match this new approach. Rather than focusing on construction, sector agencies
need to become facilitators and organizers, taking on tasks for which they have a decided
comparative advantage. In serving the poor, most of the difficult work involves not engineering
design, but problem solving in collaboration with user groups, who are given increasing control over
planning and managing their own services. What is required is working out rules through an
iterative process so that WASA objectives match the individual objectives of its members; and the
latter are able to participate in key investment and operational decisions.
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The second conclusion is that devising the right type of WASA becomes specific to a country
context; but a few key areas emerge where WASAs can help in sectoral decision-making. The areas
where WASASs can help are in providing:

®  aplatform to discuss and negotiate individual preferences for the services, and match
the collective demand with the appropriate service level option;

®  amechanismto work out financial contributions by members, pricing and cost recovery
arrangements;

® a body with sufficient collective voice to interface with water utility organizations
° an overseeing agency for training, operations and maintenance

The third conclusion is that the most appropriate role for WASAs cannot be prescribed in
advance; it has to evolve in a local context, depending on policies, conditions and institutions. A
wide range of possible roles for WASAs exists, from acting only as a pressure group for accessing
servicesor improving public agency accountability,to full control over design, construction, pricing,
management and operation of water and sanitation services.

A fourth conclusion is that regardless of the extent of autonomous WASA management, there
will be an ongoing role for government, and an expanded role for intermediary non-governmental
organizations and small private firms. The task is not to discover how many responsibilities can be
devolved to WASAs, but how to most effectively meet users' needs through institutional
arrangements.
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1. INTRODUCTION

In recent years development strategies have undergone a dramatic shift, with the emphasis
changing from the state being the central actor toward greater participation by a variety of other
actors, including local governments, nongovernmental organizations, and beneficiaries. The World
Bank’s (1993) paper on water resources management policy describes this shift and the new
approach in this sector, which focuses on demand-led development of water services and
decentralized management. While user organizations have been involved in deciding between
investment priorities and managing local water resources on a small-scale for several decades,
relatively little is known about how to apply their experience to large-scale projects, namely, those
financed by national governments and multilateral donor agencies. This volume has come about
because of the need for information on how such user organizations can be used to manage water
resources at the lowest appropriate level and on the type of support they need to function effectively.

The irrigation sector and the drinking water supply and sanitation sector have traditionally
been dealt with separately because of their different economic and social contexts. In the case of
irrigation, for example, farmers’ access to water increases farms’ productivity, and thereby improves
the prospects for income generation. In the case of water supply and sanitation, when consumers
have safe and reliable access to water and sanitation services, they are protected from water-borne
diseases and infections, their children are healthier, and women have to spend less time fetching
water. In both cases welfare is increased, except that while irrigation water is a critical input for
farmers’ production of crops, safe drinking water and sanitation services are a basic human need and
a social obligation of the modern welfare state.

Traditionally, these differences, rather than any similarities between the two sectors, have
dictated the respective policy frameworks and delivery systems. Yet the similarities and parallels are
striking. Both sectors have long shared the same general trends in development and management of
infrastructure and now face similar problems. Following the infrastructure expansion of the last four
decades, both sectors are currently experiencing common indicators of unsustainable services,

namely:

. Dissatisfied users of services

. Unsatisfactory operations and maintenance of physical infrastructure

. Inadequate capacity to mobilize financial resources for future investment requirements.

The policy responses to these shares problems also resemble each other: a gradual shift over the
years from reducing physical investment costs, operations, and maintenance costs of service delivery
to one altering incentive structures in such a way as to lower the implicit institutional costs of
delivering water services through large public organizations and utilities.

The principle under which institutional costs can be lowered, as summarized in the World Bank’s
(1993) paper, is not to manage at a higher administrative level what can be effectively managed at
a lower level. Decentralizing the management of water services and having more flexible
organizational arrangements lowers institutional costs significantly for reasons that are explained
in this volume. While user organizations have a central role to play in such an arrangement, policy



issues arise in connection with when to encourage the involvement of user organizations and when
not to. For example, user organizations do not always improve performance, nor do they arise
naturally in all contexts. One must understand the conditions and factors that affect the creation,
performance, and sustainability of user organizations, both for irrigation and for water supply and
sanitation. Both studies in this volume provide analyses of when user organizations work and when
they do not work.

PAST AND PRESENT STRATEGIES FOR PUBLIC INTERVENTION

A variety of public interventionstrategies have been adopted in the past, falling broadly into two
approaches. The first approach focused on technological aspects, while the second approach focused
more on the institutional aspects. In both approaches the impacts on incentives for water service
providers and service users to use services in a sustainable manner were often neglected.

Focus on Getting the Technology “Right”

Technological innovations have resulted in impressive gains in introducing cost-effective
technologies for water users, in limiting inefficient and inequitable access to water, and in reducing
recurrent costs of water services provision. A general observation worldwide for both the irrigation
and the drinking water and sanitation sectors is that technology-driven innovations rarely succeed
unless they conform to users’ needs, preferences, and willingness to pay. The reason is fairly
obvious: without adequate user consultation, essential information on local conditions and local
demand for the services is not factored in. As a result, services from these often expensive capital
investments do not match local demand, and users view the services as neither reliable nor easily
accessible. Over time a familiar story unfolds. Users refuse to pay for the services, public agencies
complain about the lack of ownership by farmers and local residents, operations and maintenance
are neglected, and expensive infrastructure begins to deteriorate prematurely.

Focus on Improving State Management

Could the situation be changed by improving public management of the infrastructure? State
intervention has been justified by the lumpy capital investment requirements for water infrastructure.
The assumption was that the state would not only have the capacity to mobilize capital, but also the
motivation to achieve high performance standards and overcome externality problems. The rationale
for state intervention was further reinforced by a perceived strategic importance of water in ensuring
an affordable and secure food supply, in improving the health and productivity of water users, and
in ensuring that the environmental impacts of water services were positive.

The impressive expansion of water infrastructure in most developing countries has been possible
because of an almost total reliance on public financing. However, poor performance by many state-
managed systems in operating and managing facilities has been common to both irrigation and water
supply and sanitation systems. The centralized approach to water resource management has proven
to be unsustainable because it has neglected incentives for users to participate in system funding and
management and for service providers (that is, public sector employees) to provide services based
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on what users want and are willing to pay for. Poorly adapted services have resulted in deteriorating
structures, and the sustainability of water infrastructure for both irrigation and water supply/sewerage
is in grave doubt in many countries.

PROBLEMS WITH PAST PUBLIC INTERVENTIONS

Water is a common pool resource, although services from this resource can be privately
appropriated for production (as in the case of irrigation) and consumption (as in the case of water
supply). Two common problems that have arisen during past public interventions relate to
institutional costs and information problems.

When institutions do not have the capacity or the political backing to enforce laws and rules,
outcomes are inefficient and inequitable. For example, irrigators with lands close to the headworks
may channel extra water to their fields to the detriment of the farmers at the tail end of the
distribution system. In the water and sanitation sector, a common sight is for public taps to be left
open and unattended in one part of a city, while in another part low water pressure means that
consumers have dry taps because the water utility is unable to enforce its rules because of political
pressures.

These sorts of institutional inefficiencies reduce individuals’ incentives to contribute to the
provision and production of water services, and many are perceived to be taking a “free ride” on
public resources. The combination of these two factors—nonexcludability and rivalry—gives rise
to Hardin’s (1968) “tragedy of the commons”: privately optimal strategies followed by each irrigator
or water supply user result in social costs, refusal of users to pay for services, and ultimately, rapid
deterioration of infrastructure facilities because of the lack of maintenance. These outcomes leave
everybody worse off, compared to a socially optimal situation in which all had contributed to the
upkeep of the facilities.

Another common argument for public intervention in water services—the need to address
poverty, food security, and public health problems—is often weakened if planning is undertaken
with incomplete information. For example, irrigation is expected to negate the effects of periodic
droughts and contribute to food security. However, a poorly designed system can create many new
localized problems: waterlogging, soil salinization, and the spread of diseases. Similarly, drinking
water and sanitation services are expected to have positive impacts on heaith and individual
productivity. However, supplying water without a wastewater infrastructure could actually worsen
sanitary conditions because most of the water consumed is also discharged as wastewater, which
needs to be conveyed out of the neighborhood.

Policymakers have turned their attention to the potential of using water user groups to plan and
manage water infrastructure because of the twin problems of the institutional costs of implementing
water distribution rules and of planning and managing water infrastructure with incomplete
information. The arguments advanced for supporting water user associations are that water users
(whether for drinking water or sanitation) have far more complete information on local conditions,
and must therefore be included in the planning and management process. Furthermore, water users



also have traditional norms and conventions that often may be far more effective than a top-down
water bureaucracy in enforcing contracts among users of tertiary and secondary distribution systems.

In terms of planning and management of infrastructure, this implies a need to distinguish
between a capital-intensivetrunk system that would continue to be planned and managed by a water
utility or an irrigation agency and a more participatively designed, financed, and managed feeder
infrastructure,in which users have a voice in critical planning and management decisions. Water user
groups can effectively perform a variety of functions in the latter, ranging from managing the
irrigation channels and water and sewerage networks in their neighborhoods to deciding where
facilities should be located, collecting tariffs, determining service levels, and so on. Clearly, the role
of these groups would depend on how broadly or narrowly their tasks were defined.

HOW CAN USER ORGANIZATIONS HELP IN BETTER PLANNING AND MANAGEMENT?

Could water rights be privatized to individuals and communities instead of being owned and
managed by state agencies lead to better solutions? Privatization experiences varies considerably
between the water supply and sanitationand the irrigation sectors. In the water supply and sanitation
sector several institutional options are available to privatize parts of water production and
distribution systems, or even entire systems. Incentives already exists, as demonstrated by the many
people not served by water utilities who pay between ten to a thousand times as much for a unit of
water than others served by utilities. The evidence is not as persuasive in the irrigation sector. While
privatized small-scale irrigation systems are evident in many countries, the existence of market
failures calls for strong regulatory institutions. Principal among the market failures is the presence
of externalities caused by unsustainable use of water, such as excessive drawdown of aquifers.
Private sector development is also affected when the supply of irrigated water is highly variable
and/or systems are complex, which makes drawing up contractsto cover all contingencies difficult.
The strategic and political importance of irrigation water in providing a stable food supply and the
absence of insurance or credit mechanisms to safeguard against drought and other natural and
manmade disasters aggravate the effect of missing contingent markets. Finally, the technical and
administrative costs of getting many small users to pay water charges/tariffs are too high unless a
local organization is able to internalize these costs within the community. An observable trend in
many Asian countries is for the water utility/agency to focus on recovering costs from the
community as a whole, rather from each individual user.

However, even in cases where markets are not efficient, the devolution of management to local
user associationscould create a surrogate market and lead to efficiency gains and other benefits. User
organizations can be a substitute for markets in terms of improving the flow of information and
helping to identify appropriate institutional arrangementsto reduce local conflicts and match services
to local demand.

User organizationscan help achieve better performance by water service systems because of their
advantagesover public agencies on the one hand, and their advantages over uncoordinatedindividual
activity on the other. Users have better information about the water needs and actions of other users,
thereby allowing them to monitor services more effectively and to enforce water management
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appropriate to a local or feeder area. When users are responsible for deciding how to organize
operations and maintenance and who will perform this work, a built-in mechanism to address the
twin problems of the institutional costs of enforcement and the lack of adequate local information
becomes available. A greater stake in the service and better information on local needs allow user
organizations to gear the services to demand.

Reductions in system costs are also possible when user organizationsare involved in the design
of infrastructure. With the fiscal crises evident in most developing countries, subsidies for water
infrastructure are becoming increasingly difficultto sustain, and users are required to bear a greater
share of the responsibility, at the very least for system operation and maintenance. The evidence
indicates that when rules are based on the principles laid out in the World Bank’s (1993) paper on
water resources policy, the outcomes are impressive. In one such effort, Brazil’s water and sanitation
project for low income communities (known by its Portuguese acronym PROSANEAR), for
example, user participation led to the investment costs for sewerage being halved for about a million
beneficiaries.

Finally, user organizations facilitate the attainment of social goals such as democratization and
the empowerment of women, as they provide an organized forum for expressing users’ common
interests. These organizationsalso have the potential to increase an area’s “organizational density,”
which increases the likelihood that other types of voluntary local organizations will emerge. As
individuals gain experience with cooperation, they build trust among themselves, which makes it
easier to achieve cooperation in other spheres of activity. The effects of such social capital, while
difficult to measure, are nonetheless a significant benefit.

To sum up, the premise for focusing on the factors that contribute to strong user organizations
is the concept that strong and sustainable institutions will be better able to improve the performance
of water service systems. However, local organizations do not exist in a vacuum, nor can
government policies alone decree their existence. Rather, the structure and functioning of local
organizations are greatly influenced by a set of internal factors (for instance, membership and size)
and the external environment (policies, technology, and socioeconomic features) in which they
operate. The following chapters discuss these internal and external determinants of the success of
water user organizations.

ORGANIZATION OF THE VOLUME

This volume examines the empirical evidence in the irrigation and drinking water supply and
sanitation sectors and investigates the conditions that give rise to effective local user organizations.
While the studies follow the same analytical framework, each of the sectoral assessments was
developed differently. The chapter on irrigation places greater emphasis on a review of both the
theoretical and empirical literature and elaborates on the analytical framework. By contrast, the
chapter on the water and sanitation sector focuses on involving users in the planning and design of
feeder networks, because experience with large-scale, user-managed water supply or sewerage
systems is limited.
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1. INTRODUCTION

In many countries irrigation development policy has undergone a dramatic shift during the past
five years. A search for local users' organizations to take on a greater role is replacing the farmer
emphasis on the state as the central actor in developing and managing irrigation systems. Along
with this shift, however, comes a need for information on how such organizations work and on the
policy instruments that are most effective in assisting local organizations. This study reviews
experiences with irrigation water users' associations (WUAS) in an attempt to identify the internal
principles and external policies that facilitate effective performance by such organizations.

This study uses the term water users association as a generic term for an organized group of
irrigators with some involvement in irrigation management. It includes both formal and informal
organizations, and traditional organizations as well as those that have arisen through some form of
project involvement. While Water Users' Associationmay refer to a specific legal entity or type of
formal organization in some countries, for example, Pakistan, this paper uses the term to include a
wide variety of organizationsthat go by a number of names. For example, in Mexico these entities
are referred to as Water Users' Organizations because organizations have a stronger legal standing
than associations.

Along with the pressures to decentralize and transfer the management of irrigation systems from
government agencies to local organizationsin many countries comes a need to understand the factors
that contributeto the success of WUAs. Such an understandingis necessary if management transfers
are to succeed in improving the performance and sustainability of irrigation systems. Understanding
the potential strengths of WUAs is insufficient, however, without also addressing the limitations of
organized user groups and the contexts in which outside intervention is required. The purpose of
this paper is to review the theoretical literature and case materials on experience with WUA
development and management transfers worldwide to address the question: under what conditions
are WUASs most effective in irrigation management?

IMPETUS FOR STUDYING WUAS

Earlier approaches to irrigation development have tended to emphasize the technology of the
systems, the market and economic structures in which they operate, and the government agencies
managing the systems. These approaches were based on the assumption that a combination of
"correct” technology, "efficient" markets, and "capable" agencies would yield result in the best
performance. Figure 1-1 shows this view of irrigation system operation. Examples of irrigation
systems that are performing well, for example, in Malaysia, demonstrate that good performance
under state management is possible. However, the prevalence of technological, market, and agency
failures and the ensuing poor performance of irrigation systems have shown that in most cases the
combination of technology, markets, and agencies has often not sufficed to provide effective
irrigation services.

11



Figure 1-1. Simplistic View of Factors that Affect the Performance of Irrigation Systems
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Many irrigation projects have been based on introducing technological innovations to improve
system efficiency. Examples include lining canals to reduce transmission losses, installing
proportioning devices, or even introducing telephones and management information systems. Yet
without proper management, such innovations fail to deliver the desired irrigation services, and
systems soon deteriorate for lack of proper operation and maintenance (O&M).

Counties have generally entrusted the management of their irrigation systems to government
agencies, on the assumption that they will have the capacity and motivation to achieve high
performance standards.! Heavy state involvementin irrigation has been justified based on the public
goods characteristics of irrigation, notably the positive and negative externalities, strategic

1. We use agency in this study to refer to any government organization involved in irrigation
management, for example, an irrigation department, public works department, or water resources
department. Parastatal agencies and semi-autonomous agencies, for instance, Zimbabwe's
Agricultural and Rural Development Authority, the Philippines' National Irrigation Administration,
New Zealand's Ministry of Works and Development, also fall under this heading.
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importance, and scale of systems (World Bank 1993). In practice, state agencies cannot be
omniscient and omnipotent, particularly in dealing with problems at the local level. Moreover, the
private incentives of agency staff are often at odds with official objectives in irrigation management,
leading to rent-seeking behavior. The result has been suboptimal levels of system performance.

As irrigation systems have expanded, attention to the performance deficiencies of many
government-managed irrigation systems has increased. This includes an examination of the failure
to achieve project objectives in terms of area irrigated and yield increases, and the failure to operate
and maintain systems adequately, which has led to disrepair and a need for further investment in
rehabilitation. In view of the low level of irrigation charges and the low fee recovery rates from
farmers, the financial burden of subsidizing agencies to manage the systems has become more
serious for many governments. Combined with donor pressures and the fiscal crises of the state,
governments can no longer maintain subsidies for irrigation systems that perform suboptimally.
However, simply raising irrigation charges is politically unpopular, and does not provide the
necessary incentives for agencies or farmers to improve irrigation system performance.

The traditional economic solution of "getting the prices right" has been difficult to implement
and of limited use in improving irrigation system performance. The World Bank's (1993) policy
paper on water resource management recommends opportunity cost pricing to improve incentives
for performance, but recognizes that this may not be immediately feasible in many situations, and
that its application will have to be carefully sequenced. Market solutions, such as tradable property
rights, are being explored by policymakers and analysts, but the difficulties of specifying clear and
enforceable property rights and the presences of high transaction costs and positive and negative
externalities, along with other types of market failures in irrigation systems, have limited the
effectiveness of this strategy. Therefore, institutional reforms to reduce costs while improving
incentives for better performance of irrigation systems are essential.

The potential contributions of local WUAs have received increasing attention as the limitations
of technological, economic, or government solutions for achieving acceptable performance by
irrigation systems have become apparent. Figure 1-2 shows how local management, such as by
WUAS, can supplement technological, economic, and government forces in improving irrigation
systems. Obviously, in this context strong organizations will have a greater impact than weak or
nominal organizations not only on the physical performance of irrigation systems, but also on their
financial performance, on the success of decentralization, and on meeting social objectives.

Since the late 1970s an increasing number of field studies of farmer-managedirrigation systems
has suggested that government management is not the only (nor even always the best) option for
irrigation. During the 1980s some projects tried to stimulate the developmentof WUAs, even within
the command areas of government-managed irrigation systems, for example, in Pakistan, the
Philippines, and Sri Lanka. Reported successes, especially in the Philippines, led to more
widespread policies of transferring irrigation system management from government agencies to local
organizations. The International Irrigation Management Institute has studied management transfer
programs. These studies and other country experiences were presented at the International
Conference on Irrigation Management Transfer, held in Wuhan, China, on September 20-24, 1994.
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Figure 1-2. WUAs Contributing to Irrigation System Performance
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Investigators have demonstrated that the establishment and active participation of WUAs in
irrigation management improves the performance and sustainability of irrigation systems in a
number of ways. Appendix 1 reviews the evidence on the benefits of WUASs in various countries.
More efficient water delivery services and the design and construction of irrigation projects better
adapted to local needs and constraints are benefits derived from increased involvement by farmers.
Other quantifiable and widely cited gains include expansions in the areas irrigated, increased crop
productivity, and higher farm incomes. The reduced financial burden on the state has been one of
the easiest outcomes to document and receives considerable attention in the literature. Recently,
some of the literature (for example, ICWE 1992; World Bank 1993) has begun to refer to reduced
adverse environmental effects as a criterion of success, although few studies have provided evidence
on this to date.

FRAMEWORK FOR THE STUDY

Although investigatorshave shown that WUAs improve the performance of irrigation systems,
WUAs are not found everywhere, or they may be too weak to have a positive impact on
performance. Furthermore, WUAs do not operate in a vacuum. Understanding the factors that affect
the operation of WUAs requires attention to both their internal structure and the external factors that
condition their operation, as shown in Figure 1-3 which illustrates the conceptual framework of this
study. WUAs have a direct impact on the performance of irrigation systems, along with technical,
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economic, and government forces, but external factors also affect the structure and functioning of
WUAs. The factors that need to be examined include (a) the physical and technical aspects of the
irrigation systems (b) the social and economic contexts in which they operate and (c) the
government and policy forces (including irrigation agencies) that regulate the WUAs and the
irrigation systems. Because cases of pure WUA management (without state regulation) or pure state
management (without user involvement) are relatively rare, this study examines the range of options
for joint management.

Figure 1-3. Factors that Affect the Role of WUAs in Irrigation System Performance
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The growing body of literature on common pool resource management provides a strong basis
for examining the potential for local management of irrigation resources through water users’
associations. These studies have cut across resource types to include forests, fisheries, grazing lands,
and irrigation. Fundamental to all of these is the issue of how to ensure sustainable management of
the resource base.

The work of Ostrom (1992a, b) and Tang (1992) has been particularly valuable in identifying
factors that contribute to effective self-managed irrigation systems, focusing on the physical
attributes of systems, the attributes of the community of users, and rules or institutional
arrangements. Ostrom's (1992a) "design principles of long-enduring, self-organized irrigation
systems" include clearly defined boundaries; proportional equivalence between benefits and costs;
collective choice arrangements, that is, users' ability to set and modify rules; monitoring; graduated
sanctions; conflict resolution mechanisms; at least minimal recognition of rights to organize; and
nested enterprises, namely, federations.
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This study draws insights from game theory and other literature to identify factors that enhance
cooperation within WUAs. In examining the internal conditions for effective WUAs, it reviews
several key aspects of organizational structure: how the membership is defined, the size of the
organizations, the possibilities for federation, the leadership roles, and the hiring of technical
specialists. It also discusses the effect of organizational history, including WUAs, age and origins.
However, this study does not deal extensively with zow WUAs can be developed, as this is discussed
in more detail in Meinzen-Dick, Reidinger, and Manzardo (1995).

This study used the following sources to identify factors that affect the performance of water
users' associations: the theoretical literature, empirical case studies of WUAs, other studies of
WU As, irrigation project documents, and discussions with those engaged in WUA-related projects
or research. We derived key principles by fitting empirical examples and practitioners'insights into
a theoretical framework. We selected items from the large number of WUA case studies available
with an eye for recent studies with broad geographic coverage, including both developing and
industrialized countries. Project documents provide information on emerging experiences,
particularly concerning joint management and transfer programs involving WUAs. Appendix 2 lists
the countries included in the study. Other synthesis studies (notably Cernea and Meinzen-Dick
1992; Goldensohn and others 1994; Hunt 1989; Meinzen-Dick, Reidinger, and Manzardo 1995;
Ostrom 1992a; Tang 1992; Uphoff 1986; Uphoff, Meinzen-Dick, and St. Julien 1985) expand the
range of cases and insights on which this paper builds. Discussions with knowledgeable
professionals within the World Bank and other institutions have provided information on the most
recent developments in countries and perspectives on WUA development.

The study's concern with how to create and sustain WUAs for irrigation system management
leads to a focus the effect of external forces on WUAs. In addition to the variables identified by
Ostrom (1992b) and Tang (1992), we include a more explicit examination of the effects of the
economic and policy environment in which WUAs operate, which affect both of individuals
incentives and the structure of the organizations.

This does not imply that we can use a blueprint approach to develop a standard WUA for a
country or region. Indeed, this would be counterproductive, because no organizational form is
suitable for all conditions. Rather, this study seeks to identify critical factors that should be taken
into account for appropriate WUA adaptation to differing environments.
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2. EXAMINING THE NEED FOR WUAS

Earlier approaches to irrigation development were based on the belief that a certain set of
conditions could result in optimal performance of irrigation systems. However, the evidence of
technological, policy, and market failures in the management of irrigation systems is widespread,
that is, the links in figure 1-1 are flawed. A traditional approach has been to try to bridge the gaps
in the links with government intervention. Nevertheless, local information constraints and
inappropriate incentives for government employees have generally led to ineffective management
by state irrigationagencies. While a legitimate and continuing role for the state nonetheless exists,
local cooperation mechanisms like WUAs have advantages in certain aspects of common pool
resource management. This chapter develops this argument in more detail and provides some
evidence about possible positive impacts of WUAs.

THE NATURE OF THE RESOURCE AND EXTERNALITIES

The successful management of irrigation systems must address two major issues: the allocation
of irrigation water (the assignment of water rights and contingency of delivery) and its provision (the
physical distribution). The optimal use of an irrigation system over time entails a combination of
the efficient management of the flow of water it produces and the regular maintenance of the
facilities that provide that flow.

However, water is a common pool resource. Individual members are hard to exclude from use
of the water available to the group, and the different users of water compete with each other. This
nonexcludability stems from the high costs of developing and implementing means of individual
regulation, while the rivalry arises because the consumption of a unit of the good by one individual
makes it unavailable to others. The difficulty of exclusion reduces individual irrigators' incentives
to contribute to the provision of the resource, because noncontributors benefit equally from the flow
without incurring the costs of provision. Furthermore, the rival aspect of water resources and their
common pool nature allows free riders to sustain only a fraction of the social cost of their actions,
thus producing an externality that results in inefficient use of the resource. It is the combination of
these two factors—nonexcludability and rivalry—that results in Hardin's (1968) "tragedy of the
commons": rational action on the part of each irrigator brings about the inefficient use of irrigation
water and the depreciation of the provision facilities from the lack of maintenance; an outcome that
leaves everybody worse off than if they had all contributed to full maintenance.

Irrigation systems also produce other negative externalities. These can be localized, such as the
waterlogging and salinization of soils and the spread of diseases, or on a larger scale, like the erosion
created by the construction of a new main system or migration into the area (World Bank 1993).
Positive externalities also exist, like the effects of producing a self-sufficient,stable food supply for
the region.
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TECHNICAL SOLUTIONS AND FAILURES

A common response to these problems has been to introduce technological "fixes." For example,
building permanent headworks to replace structures that need to be replaced every year reduces the
recurrent costs of providing irrigation services; lining canals or using buried pipe reduces the amount
of maintenance required, makes restricting access to water easier, and can reduce waterlogging;
installing fixed outlets (such as pukka nukkas in Pakistan) and proportioning weirs attempts to limit
water use to authorized amounts; putting in structured systems, which are designed to be self-
regulating, and have no gates or other facilities that need to be adjusted below a certain point in the
system, reduces both the costs of system operation and the scope for excessive water use by any part
of the system; and constructing reservoirs increases the stability of water supplies.

Unfortunately, many projects have incorporated engineering interventions without adequate
consultationwith local users, and project designers therefore lacked essential information about local
conditions and needs. The result has often been structures that did not function as intended.
Furthermore, without adequate maintenance, even improved infrastructure will deteriorate, and
without adequate monitoring, even improved structures are not proof against users extracting too
much water.

INEFFECTIVE STATE MANAGEMENT: THE NEED FOR LOCAL COOPERATION

Governments have long justified a strong role for the state by the need to regulate common pool
resources and manage irrigation technology. The argument is reinforced by the natural monopoly
characteristics and the positive and negative externalities associated with irrigation water. The
creation of irrigation facilities requires large and indivisible investment costs, creating a natural
monopoly situation that a state agency can fill. In addition, the strategic importance of water in
ensuring a cheap and secure food supply, as well as the environmental impacts of irrigation, are
externalities that are too widespread for users internalized. Externalities caused by the
subtractability of water might require state intervention to protect certain populations from being
deprived of any source of water. Moreover, governments have assured that the scale and
technological complexity of many irrigation systems require state intervention to manage them. In
many developing countries, tne state has thus designed, constructed, and operated irrigation systems.

The poor performance of many state-managed irrigation systems has not validated these
assumptionsin practice. States have relied on a centralized approach to resource management while
ignoring private incentives to both farmers and public employees. Poorly adapted services have
resulted in deteriorating structures and systems that have not been sustainable over time (Chambers
1988). Governmentagents have little expertise in and information about local resources or actions
and inadequate enforcement power, or at least much less than the local population does. Local
appropriators will tend to have a higher capacity to observe other group members' actions and have
access to various social networks and reciprocal relationships to develop and enforce rules (Tang
1994). Governmentagents will also have less of stake in creating a successful system, and may be
more interested in devising systems to maximize their private rents rather than to achieve optimal
efficiency or equity in the systems (Wade 1994). With fewer incentives for efficient performance
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and more information constraints than the local population, government agencies have, in general,
fewer comparative advantages in managing irrigation systems at a local level thereby, creating role
for local participation and cooperation in managing successful systems.

This has led some analysts to propose the privatization of the commons to individuals or
communities instead of state ownership. These analysts contend that privatizing the resource would
result in excludability and an internalization of the externalities, and allow market forces to achieve
more efficient irrigation systems. However, while property rights might be necessary for efficient
management of the commons, they are insufficient, because they do not guarantee that allccationand
provision markets will operate and be efficient.

MARKET FAILURES AND THE NEED FOR COORDINATION

For markets to yield an efficient outcome, there must not only be property rights that allow for
the internalization of all externalities, but perfect and competitive markets and zero enforcement
costs are also necessary. However, the nature of irrigation water resources creates numerous sources
of market failures (World Bank 1993).

First, the variability of water supply and the complexity of systems would challenge perfectness
of the markets, making it impossible to draw up contracts for all contingencies. The strategic
importance of water in providing a stable food supply and the absence of insurance or credit
mechanisms in case of drought, mismanagement, or other disasters aggravate the lack of contingent
markets by limiting the amount of investments undertaken, instilling an even more suboptimal use
of water. Furthermore, losses in transportation and the general intolerance of agriculture to
underwatering make for indivisibilities in water demand, constraining the operation of the markets
for irrigation water.

Second, the large, indivisible investments required to construct irrigation systems thwart
competition in irrigation water markets, thereby creating a natural monopoly environment for
irrigation water management. Moreover, the geographical advantage of upstream farmers over
downstream farmers in obtaining access to water creates an asymmetry in market power by
essentially giving upstream landholders control over the water supply to downstream farmers
(Ostrom and Gardner 1993). Such characteristics make it difficult for irrigation systems either to
be created or to be managed competitively.

Lastly, market transactions involve substantial monitoring and enforcement costs, imposed, for
example, by the informational problems among irrigators, which restrict the effectiveness of
decentralized markets for irrigation systems management. As a consequence, nonmarket processes
that rely on the coordination of individual actions to maintain and distribute the water resources are
required for successful management of an irrigation system, even with properly defined property
rights that would internalize all externalities.

Some of these constraints are now being addressed in pilot projects testing the scope of water
markets. Indeed, even in cases where markets are not efficient, a market solution may be a more
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efficient allocative mechanism than state management. Whether a well-functioning market exits or
not, the devolution of management to WUAs may have efficiency gains and benefits. WUAs can
be a substitute for markets when they fail and an important institution in regulating conflict in a
market system (Rosegrantand Binswanger 1994). Thus in some cases, communal management may
be complementary, and even necessary, with market solutions.

HIGH TRANSACTIONS COSTS IN COORDINATION AND THE NEED FOR
INSTITUTIONALIZATION

The decentralized coordination of actions among a group of individuals is a process that carries
substantial transaction costs. Irrigation water users must negotiate with all other users to determine
behavior that will achieve the best outcome. When these transactions costs are high enough, a
coordination failure can ensue despite wide recognition of the possible benefits of successful
coordination (see, for example, Baland and Platteau 1994). Institutions provide a structured
bargaining forum that reduces the costs of coordination compared to what they would be in an
institution-free world (North 1990, p.182). Transaction costs can be reduced by instituting a
decision rule for the adoption of regulations, thereby reducing negotiation costs, (for example,
decision by majority of votes versus decision by consensus; by establishing rules that are simpler
and thus less costly to design and enforce, though possibly less efficient; and by using economies
of scale in monitoring and sanctioning.’

Formal organization has the additional benefit of increasing the individual members’ bargaining
power with outside groups. Negotiatiors with exterior parties carry more weight when done by an
association than by the individual members because the association represents a larger economic
force, legitimized by formalization. Institutionalizationcan thus improve the prospects of irrigation
water management by reducing the transaction costs of coordinating behavior within and outside the
group, thereby yielding more efficient outcomes.

1. Coordination of actions because of the lack of markets requires agents to bargain strategically
to achieve an equilibrium. Because of incomplete information about the value of water to other
irrigators and imperfect information about other irrigators’ actions, irrigators must undertake some
costs to try to gain more information in order to raise the efficiency of allocation. A simple rule
mandating the distribution of water would render information gathering unnecessary, thus saving
costs. Creating rules for the establishment of allocationand provision rules can save on negotiations
costs too. For example, a decision by consensus requires all parties concerned by the rule to agree,
whereas a majority vote only requires 50 percent of the parties to agree. Behavior must then be
monitored to ensure that the rules are followed. In the case of decentralized contracts, each party
must monitor its contract; in the case of rules, monitoring responsibilities are more easily
performed and can be delegated to a specialized monitor, such as a ditch-rider.
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BENEFITS OF WUAS

Investigators have shown that WUAs have a positive impact on the performance of irrigation
systems in many countries and situations. Although the effects of WUAs have not been studied
consistently, nor have their effects been separated from the impact of other changes in irrigation
systems (for example, rehabilitation of structures), there is mounting evidence of improvements in
irrigation services, agricultural productivity, system financing, and environmental impacts that can
be attributed to WUAs. Appendix 1 reviews this evidence.

WUAs can contribute to better irrigation system performance because of their advantages over
a public agency, on the one hand, and over uncoordinated activity by individuals, on the other.
Water delivery services improve because farmers have stronger incentives to distribute the water
and better information about irrigation needs. This permits more flexible allocation patterns and
more careful monitoring of actual deliveries. System maintenance improves when WUAs have a
greater stake in the systems. Farmer members are more likely to monitor the condition of irrigation
structures and less likely to damage them if the WUAs must bear the costs of repairs. Expansion
of the area irrigated is possible with improved irrigation services, water conservation, and
negotiations between head and tailenders within WUAs. Increases in agricultural productivity
and incomes derive not so much from the WUAs themselves (unless they also take on other
functions such as marketing of inputs or outputs), but from the improvements in irrigation services
and the increase in area irrigated. Reduced negative environmental externalities similarly result
from improved irrigation services under WUA management.

The costs of irrigation systems can be reduced as WUAs take over responsibilitiesfor irrigation
service provision that government agencies formerly carried out. This results from reductions in
government staffing needs, cost-saving project designs, increases in fee collection, and reduced
destruction of facilities. This benefit of WUA development has received the greatest attention.
However, the emphasis has been on government cost savings and increased revenues. In practice,
the costs farmers bear usually increase under WUA management, because the government removes
state subsidies for agencies and users are required to bear a greater share of the responsibility for
system O&M. WUA management can achieve overall efficiency gains because of better local
supervision and lower salaries and fringe benefits for irrigation personnel. However, the total
monetary and transactions costs borne by farmers must be carefully assessed to determine the
financial viability of WUAs.

WU AS facilitate such social goals as democratizationand empowerment because they provide
an organized forum for the expression of farmers, common interests. Strong WUAs also increase
"organizational density," which increases the likelihood that other types of voluntary local
organizations will emerge (Cernea 1993). As individuals gain experience with cooperatton, they
build trust among themselves, which makes it easier to achieve cooperation in other spheres of
activity. The effects of such social capital, while difficult to measure, are nonetheless a significant
benefit.
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THE NEED FOR AN INTEGRATED APPROACH

Just as technology, agencies, and markets alone generally fail to result in a high level of
performance from irrigation systems, so one cannot expect WUAs to achieve acceptable and
sustainable levels of system performance by themselves. Along with the institutional structure of
WUAS, a combinationof appropriate technology; supportive state agencies and policies; and positive
economic forces, including clear property rights and profitability of irrigation enterprises, is required
for sustainable water users' associations, as well as for sustainableirrigationsystems? The following
chapters discuss each of these components and their impact on WUAs.

2. Vermillion (1994) identifies four vital elements for effective irrigation management: (a) clear
and sustainable water rights, (b) irrigation infrastructure compatible with the water right and with
local management capacities, (c) clear and recognized responsibilities and authority, adequate
financial and human resources, and (d) accountability and incentives for the managing entities.

22



3. INTERNAL STRUCTURE FOR EFFECTIVE WUAS

The growing evidence of voluntary cooperation in many common pool resource systems has
recently helped abate the traditional fear that the tragedy of the commons will emerge from locally
managed systems. The predicament has now become how to maximize the impact of WUAs in
improving irrigation performance (see figure 1-2).

A review of numerous case studies has produced a "grounded theory" of common pool resource
management, drawing on factors that the authors of the case studies have suggested contribute to
effective resource management organizations (for example, Bromley 1992; National Academy of
Science 1986; Tang 1992). This has led to a re-assessment of the organizational and incentive
structure for local involvement in irrigation management. The purpose of this chapter is to review
the theoretical literature on cooperation mechanisms, summarize the principles for viable WUA
organizational structure, and present information on the norms and ranges of possibilities for WUA
organijzations. We start by summarizing certain issues addressed in the theoretical literature, and
then "ground" the arguments in the empirical literature. This interaction between case studies and
game theory has been a fruitful one, with game theory stressing the importance of individual
incentives in creating and sustaining cooperation mechanisms, and the empirical cases enriching the
game theory by showing how interactions among individuals, social norms, and the structure of
organizations themselves can change individual behavior to increase cooperation.

CREATING AND SUSTAINING WUAS: DETERMINANTS OF COOPERATION

While early efforts assumed that cooperation was entirely engendered by altruistic motives, the
evidence indicates that individual maximization by self-interested individuals also provides some
strong incentives for sustaining cooperative arrangements (see references in Fafchamps 1991). In
searching for explanations on how voluntary cooperation might emerge in the management of
common pool resources, some authors (for example, Baland and Platteau 1994; Bardhan 1993a;
Fafchamps 1991; Ostrom 1992a; Tang 1992) have drawn on game theory literature for insights on
the conditions necessary for cooperative outcomes to occur. The result has been a move away from
simplistic, static models such as the Prisoner's Dilemma Game and from their conclusions that
cooperation is not viable, toward much richer paradigms. These include various combinations of
different game structures, repeated games, as well as analysis of the roles of risk, information,
beliefs, and norms. The results that emerge are quite different from the grim results of the common
pool resource literature, and yield important guidelines how to create conditions that will foster
cooperative outcomes through policies affecting the payoff matrices, sequencing decisionmaking,
addressing the time dimension, lowering discount factors, and so on.

One of the important conclusions drawn from the theoretical literature concerns the critical role
of education and leadership. The successful emergence of cooperation requires that the benefits of
cooperationbe well understood. An irrigator will only join in a cooperative arrangement if it appears
likely to be profitable over time (individual rationality). In practice, the benefits of cooperation and
the impact of individual actions on the common pool of natural resources seem to be often
misunderstood. Another possibility is that a critical mass of optimistic cooperators might be needed
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to launch successful cooperation (Baland and Platteau 1994). This emphasizes the importance of
leadership and education (local or external) to reduce the costs of interaction and organization and
act as a catalyst for the emergence of cooperation. Seabright (1994) also shows that the success of
cooperative actions in the past affects the degree of confidence and trust in cooperative outcomes
in the future. Consequently, collective training and experience has an important role in cooperation.
New organizations should be tailored along the lines of others that have successfully promoted
cooperation in the past. An overlap in membership between a new group and one that has
cooperated successfully might be sufficient to engender trust, while retaining the benefit of small
group size.

Another important issue the literature also addresses is the topic of sustainability. In particular,
the incentives to sustain cooperation are stronger when the relative benefits of cooperation are large
compared to the situation if the cooperative arrangement breaks down. This suggests that efforts
at fostering cooperation can have varying degrees of success according to the environment in which
they take place. Cooperation is easiest when discount factors are low, suggesting that policies
should aim at lowering discount factors. In particular, high discount factors are related to credit
market failures. A person completely unconstrainedas concerns credit should have a discount factor
that is inferior or equal to the interest rate. Uncertain property rights can also have the same effect.

Group size presents a tradeoff between potential economies of scale and increases in transaction
costs. Because of the large fixed costs associated with irrigation facilities, the average cost per
farmer of producing irrigation water can decrease with group size. Thus groups have incentives to
be above a critical size. However, with the increase in group size comes an increase in transaction
costs and a possible decrease in expected benefits from cooperation. First, increases in group size
reduce observability and punishment capacity. Larger groups increase anonymity, which decreases
the possibility of "rough mental accounts" (Ellickson, as quoted in Baland and Platteau 1994) in
relationshipsas these become less important. It also gives less incentive to invest in building a good
reputation. Community ties also become weaker, and thus social pressure might diminish, as might
the possibility of punishment through interlinkages between people. Second, larger groups also
make it harder for irrigators to observe the effects of their actions. A single irrigator's share of the
effect of deviating might become negligible, while the benefits remain large, thereby increasing the
incentive to deviate. There is therefore strong role for expectations and trust. To quote Baland and
Platteau (1994, p. 129): "For cooperation to prevail on a large scale ( . . . ), it is not sufficient that
a significant majority of people prefer universal cooperation but it must also be the case that these
people feel confident that their willingnessto cooperate is shared by many otherstoo." There is thus
an important tradeoff between the benefits of larger group sizes and the higher transactions costs and
dilution of incentives that come with increased group size. The determination of workable group
sizes in particular institutions will be determined by the factors affecting the level of that tradeoff.

The credibility of punishment is critical to the sustainability of cooperative mechanisms. When
irrigators can gain extra (individual) benefits from deviating from the cooperative agreement, the
cost of being punished must outweigh the short-run benefits from deviation for cooperation to
prevail. For the threat of punishment to be credible, deviations must be detected and punished,
which underscoresthe critical importance of observing actions and enforcing rules. Observability
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is influenced by such factors as WUA group size, distance between irrigators, repeated interactions,
and homogeneity of activities. Enforcement is affected by the relative size of gains from
cooperation; the nature of the leadership, trust; the state of the legal system; and ethics, culture, and
social norms. To make punishment credible, those who fail to punish violators must themselves by
sanctioned. A impartial supra-authority, such as a council of elders or a state legal system, can
facilitate the enforcement of these "meta-punishments” (term from Bardhan 1993a). However, the
variability of water supply renders the benefits from cooperation—or, more specifically, from
deviation from the cooperative agreement—variable. Periods of extreme water shortage can lead
to incentives to deviate from the cooperative arrangement that override the disincentive posed by the
threat of punishment.

Another kind of incentive to deviate from the cooperative outcome is related to the non-negative
income constraints that farmers may face. Subsistence farmers living in quasi-autarky have low
incomes during harvest periods (coupled with possible credit constraints) that limit the amount they
can save from year to year. They thus can never choose a strategy that might expose them to a
negative aggregate payoff over a year, no matter how unlikely that payoff might be.! This non-
negativity constraint reduces the set of acceptable strategies and can restrict the number of possible
cooperative outcomes, underlining the importance of complementary insurance and credit
mechanisms.

"GROUNDING" THE THEORY: PRINCIPLES FOR VIABLE WUAS

Most previous reviews (with the exception of Cernea and Meinzen-Dick 1992 and Meinzen-
Dick, Reidinger, and Manzardo 1995) have tended to focus on WUAs in traditional farmer-managed
irrigation systems, rather than on those involved in large-scale, agency-managed systems. While
many of the principlesthat strengthentraditional WUAs may also hold true for the latter cases, limits
exist on how far indigenous organizations can be replicated through external intervention to
stimulate WUA development in agency-managed systems (Hunt 1989). This study places greater
emphasis on principles for WUAs in large-scale systems and those with some degree of agency
management. The key features of WUA organizational structure reviewed here are:

» Origin

e Membership definition

* Size

» Federation

» Leadership roles and specialization

1. In game theory terms, negative outcomes are conferred a value of -, thus driving the expected
value of any strategy with a positive probability of that outcome to -o> also. Even more to the point,
“trembling hand perfection” is a refinement of Nash equilibria that rules out any strategy that would
even yield such an outcome with probability zero, just in case a player makes an irrational mistake
(see Selten 1975).
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WUA Origins

Two aspects of the origin of a WUA are particularly relevant to performance: (a) the age of the
organization, and (b) whether the impetus for organizing was internal or external.

AGE. In general, older WUASs are more likely to be stable, while newer organizations have
to prove themselves. In older organizations, patterns of action have had more time to become
established and to become institutionalizedas shared understandings. Members know what to expect
in older WUAs, whereas members of newer WUAs are likely to be less certain whether their
cooperation will be rewarded. Therefore, sustaining newer organizations often requires a more
intensive effort.

The stability of older WUAs does not necessarily imply that they are active, nor that they are
unchanging. WUAs that were established many years ago but are not active today (such as those
in Pakistan described by Byrnes 1992, or the only two WUAS ever organized in Hong Kong as
described by Chow 1991) are likely to remain as organizations in name only, unless something is
done (internally or externally) to animate them. By contrast, even longstanding WUAs may change
rapidly, especially in the face of external pressures. The need to formalize in order to get assistance
from public agencies that require a particular type of registered organization (as cited by Shivakoti
1992 in Nepal) is one of the most prevalent examples of such change. Two other concepts important
for the sustainability of organizations are their resistance to actions taken by small groups that could
destabilize them ("viability") and the ability of small, newly formed organizations to induce the
larger population to cooperate ("stability") (Axelrod and Hamilton 1981).

Ostrom (1994b) points out that institutions are "robust" if they can change according to rules that
their members have defined in advance on how to formulate and change operations and governance
procedures. Farmers' adaptability to new circumstances is a major factor in the success of user
organizations in irrigation systems. Thus, change and adaptation may be a good indicator of
organizational sustainability for WUAs.

ORIGINS. WUAs originating from internal initiatives are often found in small-scale, farmer-
managed irrigation systems, while externally-induced organizations are more commonly found in
large-scale systems with agency management. There are exceptions to this pattern. Outside agencies
may start or strengthen local organizationsthat manage small-scale irrigation systems, for example,
the irrigation management committees of community-managed systems in Zimbabwe or the
communal irrigation systems in the Philippines. The former were originally organized by local
missions or Agritex, the government agency responsible for smallholderirrigation development, but
farmers manage the systems. In the Philippines, the National Irrigation Administration used
institutional organizers to develop WUAs or to strengthen traditional organizations to take over the
ownership and management of the small-scale systems. At the other extreme, WUAs can emerge
spontaneously among irrigators within agency-managed systems. These are often not formally
recognized organizations, but meet specific needs of the water users (see Wade 1988). For example,
in the Meshwo system in Gujarat, the formal, government-organized WUAs were not functioning,
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but informal associations had a strong role in providing farmers with a voice in decisionmaking for
water allocation (Kolavalli and others 1994).

The question of whether the original impetus for a WUA came from within the group or from
outside can have important implications for WUA activity, particularly in the organization's initial
years. It is generally easier for irrigators to have a sense of "ownership," that is, a personal
stake, in a WUA if it started spontaneously among themselves than if outsiders brought the
idea. This does not preclude strong WUAs that were initiated by external groups, but in the latter
context, organizers will have to ensure that members identify with the organizations'sobjectives and
structure. Ultimately, the success of the organization will depend on whether the members find their
benefits exceed their costs. They will often, however, perceive the benefits more readily if they
sponsored the establishment of the organization.

One way in which externally-induced organizations can increase local people's identification
with the organization is to build on existing organizations wherever possible. Seabright (1994)
supports this by noting that cooperation becomes "habit-forming." Accountability and trust are
important factors in sustaining cooperative outcomes, and existing local organizations have
established practices and rules for cooperation. In practice, building on existing organizations
requires looking for any types of associations—however informal—that may be operating in an
irrigation system, and trying to work with them, rather than trying to replace them. It may also mean
looking outside the irrigation sector for other types of active local organizations that would be
suitable and would be able to take on a role in irrigation management (see box 3-1).

Box 3-1. Advantages of Building on Existing Institutions in Senegal

Village irrigation schemes in the Senegal River valley originated from proposals from the
farmers, rather than an imposed model from the government. They thus organized around the
strong indigenous institutions of village and age-set. According to Diemer, Fall, and Huibers
(1991, p.14):

When members live in a single village, i.e. belong to the same political system,
disputes are generally settled in the context of shared dependency and loyalty. . . .
The success of village irrigation schemes is partly due to the match between the local
political system and the infrastructure, as well as the fact that valley dwellers were
free to organize the management of their schemes along the lines of a model with
which they were all familiar. )

This contrasts sharply with the greater mistrust and conflict prevalent under the dominant
approach used for developing large schemes (1,000 to 2,000 hectare) in the Senegal River delta,
which are managed by a "new, foreign, and more or less politicized and state institution: the
cooperative.” (Diemer, Fall, Huibers 199, p.18).

27



When such organizationsare identified, their willingness to participate cannot be assumed, but must
be ascertained through meetings with their leaders. At these meetings, the likely costs and benefits
should be discussed, along with any training needs. If the support of existing leaders cannot be
obtained, the likelihood that any new WUA will succeed is greatly reduced.

Where external, rather than internal, impetus is needed to organize WUAs, the use of
institutional organizers has been a major means for developing WUA organizations that
members will have a strong stake in. With this approach, the organizer needs to spend time with
the irrigators so that they can identify with him or her. While the organizers may present the idea
of forming a WUA, their role is to act as a catalyst for organizational formation, rather than imposing
their own ideas. Ideally, the organizers should help the irrigators to identify appropriate local
institutionsto build on, as well as possible sources of conflict they should avoid. This takes more
time than approaches in which external agencies require the formation of a particular type of
organization, but it has proved valuable in creating stronger local organizations (see NJACONSULT
1994a; Uphoff 1992a).2

Whether the original impetus is internal or external, WUAs that are adapted to local
conditions will be more effective and sustainable than those that follow a single blueprint
design. Local adaptations not only make members feel the organizations are their own, but also
allow the WUAs to develop their comparative advantage over centralized agencies: their information
about the environment. Some standardization of organizational form is often a legal requirement
for registering WUAs, particularly to operate bank accounts, obtain external assistance, or gain
formal ownership rights to the systems. Even interaction with other WUAs may require a certain
amount of consistency in rules and roles. However, the degree of standardization varies
considerably, from simple registration requirements to adoption of a prescribed set of by-laws. The
more varied the local environment of different WUAs—including the water resource, physical
infrastructure, maintenance requirements, social structure, cropping patterns, and other economic
conditions—the more important it is that WUASs be tailored to system or subsystem conditions. In
more homogeneous local environments and WUAs that have greater interaction with other
organizations (including other WUAs in a federated structure), greater standardization can be
advantageous for the WUAs in their dealings with formal external organizations.

Membership Definition

Definitions of membership in WUAs are essential for determining who has rights and
responsibilities within the group. This is why Ostrom (1992a) cites clearly defined boundaries of
both the service area and the people who have access to water as the first design principle for long
lasting, self-organized irrigation systems.

2. There is now substantial experience with using institutional organizersto develop WUAs. For
a review of recruitment and other considerations, see Meinzen-Dick, Reidinger, and Manzardo
(1995).
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Groups are likely to be stronger if their membership is defined so as to maximize members'
common interests. Because of irrigators’ strong interests in their water resources, defining groups
along the hydraulic boundaries of the irrigation system (that is, all farmers served by a common
outlet, distributary, or other unit of the system) is the most common, as well as the most widely
recommended practice (see Cernea and Meinzen-Dick 1992; Uphoff 1986). However, Goldensohn
and others (1994) argue that this may not be a sufficient basis for common interests. If other ties are
present that are stronger than those based on landholding within a common irrigation facility, such
as village ties in Indonesia or tribal and lineage ties in Yemen (Vincent 1990), WUAs are often
stronger if they are embedded in these existing organizations. By combining irrigation functions
with other activities, the WUA builds on the value of the other linkages between users. This
increases the information members have among themselves and raises the stakes of keeping on good
terms within the group. For example, preserving one’s reputation can be a powerful individual
incentive that fosters successful organizations (Tirole 1993).

A more homogeneousbackground among the members helps in defining common goals for
the organization,which thus becomes more efficient (Kanbur 1992). The most successful WUAs
are often found where the layout of the irrigation system is consistent with traditional social
organization (see Ait-Kadi 1988 for an example in Morocco). Thus using accurate social, as well
as technical, information in the design of irrigation systems contributes to their performance.
However, reviewing project experience in the Sahelian countries, Brown and Nooter (1992) found
few examples of projects collecting such social information, and for those that did, the information
had a limited effect because the project team either hired social scientists without integrating them
into the design team, or collected such detailed information that it could not be processed in a timely
fashion. Rapid rural appraisal techniques show more promise for gathering critical information in
a timely fashion, and participatory rural appraisal can involve farmers in identifying their own
preferences and constraints. For example, the preparation of a system profile with social and
technical information was an integral part of the Indonesian program of small irrigation system
turnover. The emphasis was on helping farmers to identify problems, alternatives, and solutions and
to reduce the effort spent in generating data and filling out forms. It not only provided valuable
information about existing management, leadership, and organization WUAs and their history, but
also enhanced the ability of agency field staff to work with farmersin a participatory manner (Bruns
and Dwi Atmanto 1992).

The definition of membership has important implications for equity. The exclusion of some
irrigators from membership tends to weaken the organization by introducing inequality in the rights,
responsibilities, and representation of the resources users and by reducing the pool of potential
resources on wWhich the organization can draw. Thiscan create tension between members and other
irrigators who are outside the group. Even with inclusive membership, WUAs are susceptible to
takeover by local elites (Oorthuizen 1994). Organizational structures that provide for the
representation of tail-enders or small farmers increase equity, provided they are locally recognized
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rather than externally imposed.> Ostrom and Gardner (1993) demonstrate that bargaining among
WUAs members who recognize their mutual dependencies, expect to work together for a long time,
and are assured that their decisions will not be undercut by external authorities can result in a wide
variety of rules that improve equity as well as efficiency.

From an equity standpoint, including some stakeholders other than irrigated landholders in the
membership may also be desirable. The goal of having a more equitable water supply serves as a
potent unifying force among members of the Chilean users associations, whose membership
comprises water users from agricultural, industrial, and urban sectors.

Including other stakeholders might mean making explicit provisions for tenant farmers, women
(whose work load is often affected by irrigation, and who have a strong stake in water for domestic
use or livestock), or other marginal groups. For example, current efforts to organize farmers'
organizations at the distributary level in Tamil Nadu, India, include plans to use women organizers
and to reserve positions for women farmers on the councils, while deep tubewell groups developed
under the guidance of the Bangladesh Rural Advancement Committee are composed half of male
and half of female shareholders drawn from existing village groups (Jenkins 1993). Although
women may not always, in practice, participate as directly in meetings as men, specifying that both
husband and wife of cultivating households are members allows more flexibility for women to
participate and is preferable to allowing only one member per household (Zwarteveen 1994b).
Suphanchaimat(1993) reports that when informal water user groups for pump irrigation in Thailand
were formalized into legally recognized water user cooperatives, only one member per household
was allowed. This was usually the male "head of household," and the number of female members
declined. By contrast, in the Mountain Province of the Philippines, because of women's roles in
agricultural and household decisionmaking, especially with regard to cash flow: "Community
organizers also learned that unless women were encouraged to participate, financial obligations of
farming households could not be guaranteed" (Illo n.d., quoted in Zwarteveen 1994b, p.34).

With the exception of WUAs in the Philippines, which have made considerable progress in
including tenant farmers, and organizations in Mexico, which make explicit provisions to include
ejidatrios with small landholdings, few examples of successful attempts to include such
stakeholders, particularly the disadvantaged are available (see box 3-2).* In a glaring example of
exclusion, the WUA ordinance in Sindh, Pakistan, explicitly excludes tenants from joining WUASs
or forming their own WUAs to obtain credit. Unless local people are willing to include tenants and
nonirrigators, their involvement will require outside pressure, either from external agencies or from

3. For example, Ostrom and Gardner (1993) report on several mechanisms from farmer-managed
systems in Nepal that improve equity by including representatives from the head and tail.
Plusquellec (1989) reports that the boards of directors for WUAs in Colombia are composed of four
members representing farmers with 20 hectare or less and three members with more than 20 hectare
to balance the interests of small and large farmers.

4. Ejidatrios are farmers with usufruct rights to cultivate government-owned ¢jido land.
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the disadvantaged groups themselves. Zwarteveen(1994b) points out that gender concerns will not
be adequately addressed if left to markets and community organizations. For example, tank
rehabilitation projects carried out by the National Development Foundation in Sri Lanka gave
opportunitiesto women and children, but this was attributable to the efforts of the nongovernment
organization (NGO) that implemented the project (Dayaratne 1991).

One category of stakeholder that it is often advantageous to exclude is professional local and
regional politicians. Examples from Nepal (Shivakoti 1992), Sri Lanka (Uphoff 1992a), and
elsewhere have underscored this point: the introduction of party politics can increase factionalism
within the organization. Partisan politics can interfere with irrigation management activities. The
irrigation fee is especially prone to such politicization. In Italy, the body responsible for irrigation
is dependent on local governments. As a result, irrigation tariffs are not fixed according to the
financial requirements of the necessary work, but according to political considerations.” However,
local politicians may also be able to mobilize external resources on behalf of the irrigators, or
represent them effectively with outsiders (see Kolavalli and others 1994). The effect of including
politicians will depend on the extent of factionalism that they bring into the WUA relative to the
external resources they are able to tap.

Box 3-2. Women's Involvement in WUAs in Senegal

In Senegal, women on small-scale schemes in the middle valley have no rights to cultivate
irrigated plots independently from their husbands. The local rural council, which favored
allocation only to the men, rejected a proposal to allocate land equally between the fifty seven
men and sixty one women participants on the Niandane III perimeter was not accepted by

In the upper valley, women in Sininke communities who were restricted from access to
irrigated plots formed their own women's groups to develop gardens. These areas of high-value
vegetable crops close to the river are mostly irrigated by buckets. However, some women's
groups acquired pumpsets, and even expanded the area cultivated (Woodhouse and Ndiaye 1991).

ize

The question of optimal size for WUAs is complex. Examples in the literature range from 2
hectares to 80,000 hectares, and from ten farmers to several thousand.® A major difficulty in

5. By contrast, Gazmuri (personal communication 1994) reports that in Chile, when members
of WUAs developed a sense of ownership and could no longer make a political issue out of fees paid
to the state, they tended to be willing to pay more for irrigation.

6. Community-managed irrigation systems in Zimbabwe are as small as a few hectare.
(Makadho 1990), while the Chianan Irrigation Association in Taiwan covers 80,000 hectare. (Lin
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comparing the size of WUAslies in the need to distinguish between area covered and number of
members. For example, a pump scheme in Madiun, Indonesia, has a WUA covering 100 hectares
with 400 members, while in Coello, Colombia, a WUA covering 4,531 hectares has only 280
members because of the larger average holding sizes in Coello. Both area and number of members
are important: area affects the geographical distancesto be covered and monitored, while the number
of members affects the complexity of getting input and agreement from members. However, many
studies report area or members, but not both.

The other complicating factor in comparing WUA size is the issue of WUA level. Base units
serving the system below a tertiary outlet may be quite small, but these can be federated upward to
cover thousands of hectares. Using the size of base units is one way to ensure comparability, but if
little activity takes place within the base unit, the size of higher-level units may be more relevant.
The size of the highest-level organizations also shows the potential scope of responsibilities for
WUA:s.

Conventional wisdom, based either on game theory or on the experience of traditional WUAs
in Asia, indicates that organizing WUAs is more difficult if the units are too large. Smaller groups
gain in five respects when cooperating: cooperative strategies are more likely observable, the share
in the loss from not following the rules is larger, interlinkages among group members are likely to
be more important, negotiation costs are lower, and stronger community ties provide "much needed
rules of thumb" (Bardhan 1993a). Cemea and Meinzen-Dick (1992) and Uphoff (1986), for
example, both found 40 hectares to be the median size of base-level organizations. By contrast,
experience in Argentina and Mexico suggests that larger WUAs—S5,000 to 10,000
hectares—perform better (Chambouleyron 1989; Simas 1993). Some of this difference may be a
result of the performance criteria used: the studies in Asia have tended to focus more on the extent
of cooperation for irrigation activities among WUA members, while the examples from Argentina
and Mexico emphasized organizations' financial viability.’

Club theory, found in the economic literature (for example, Buchanan 1965; McGuire 1972;
Olson 1965), provides some insight into this issue. WUAs have many of the characteristics of a
club, defined by Sandler and Tschirhart (1980, P. 1482) as "a voluntary group deriving mutual
benefit from sharing one or more of the following: production cost, members' characteristics, or a
good characterized by excludable benefits." This literature suggests that there is an optimal
membership size for a club or an organization at the point where average cost reaches its minimum
by spreading the fixed costs of production over a number of members, but before further increases
in size raise costs because of congestion and crowding. For example, in Mendoza, Argentina,

1991).

7. In a study of local organizations for rural development (including, but not restricted to,
irrigation), Esman and Uphoff (1984) found that larger organizations tended to perform well.
However, they suggest that large size does not necessarily lead to good performance, but rather that
organizations that perform well are more likely to grow.
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Chambouleyron (1994) found that per hectare costs dropped dramatically as WUA size increased
to 2,000 hectares, then started to increase again as size increased beyond 10,000 hectares.

While this theory is suggestive, no single optimum size for WUAs exists, Differences in the
structure of transactions, monitoring, and administrative costs between countries and systems have
a profound effect on optimal size. With larger farm sizes as in the more commercialized systems
in Argentina or Mexico, fewer members need to interact in an organization covering thousands of
hectares than in situations of small irrigated holdings, which reduces both transactionand monitoring
costs. Land consolidation has been used to reduce management costs for WUAs in Taiwan and
Japan, whereas Chan (1991) cites fragmentation as a problem in Malaysia. The development of
infrastructure, particularly for transportation and communications, also reduces transaction and
monitoring costs. Chilean and Mexican commercial farmers with telephones or radios and pickup
trucks can cover larger distances at lower cost than Nepali farmers who have to walk over steep
slopes. Administrativestructure,costs,and WUA size are similarly inter-related: the more that
is done by face-to-face meetings of farmers (either for decisionmaking, operations, or maintenance
work), the more costs increase with membership size. The use of decisionmaking boards and
professional staff for O&M reduces the need for all members to meet and interact, thereby changing
the administrative costs, and allowing greater economies of scale.

Federation
One way in which even small base units of WUASs can take on a broader range of activities and

take advantage of economies of scale is through federation. This allows coordination between
WUAs at each level and permits them to undertake activities at the next higher level of the system.

Box 3-3. Federation Structures in the Philippines and the Dominican Republic

The Upper Pampanga River Integrated Irrigation Systems in the Philippines has rotation
unit groups of four to seven farmers to improve interaction among neighboring farmers to
improve water distribution, farmer irrigator groups of three to six rotation unit groups, farmer
irrigation associations of all farmer irrigator groups with a single water source, and a Federation
of Farmer Irrigators Associations to coordinate between farmer irrigator associations and with
agency staff.

In the Dominican Republic nucleos are responsible for water distributionand maintenance
at the watercourse level. At the distributary level, water users' associations are responsible for
guaranteeing efficient irrigation service to nucleos, including routine maintenance of
distributaries, work plans for members to clean facilities, and budgets. At the system level the
Junta de Regantes enforces regulations; allocates and distributes water to laterals; maintain
irrigation and drainage infrastructure; resolves disputes; and provides business management
services, such as budgeting, fee collection, and records (NESPAK 1994).
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Base-level WU As from each outlet on a distributary may each send representativesto a distributary-
level WUA that can allocate water between the outlets, negotiate conflict resolution between base-
level WUAS, or even undertake responsibility for O&M along the distributary. These units may, in
turn, be federated into a higher level, culminating with an apex-level organization for the system as
a whole.

All levels of a federated structure are unlikely to be equally active. In some cases, WUAs are
primarily involved in maintenance or water management at the tertiary level, and apex organizatiors
have little regular activity. In other situations, for example, under the warabandi systems of northem
India and Pakistan, there is little need for regular collective activity below the outlet, but allocation
between outlets could be a major focus for WUA activity.® As higher-level organizations become
established and gain legitimacy, their functions often expand. Possible roles for second or higher
tiers of organizationinclude settling disputes between lower-level units, coordinating training, and
facilitating access to other services. Apex-level irrigation associations in Taiwan even undertake
planning and statistical studies for irrigation development (Lin 1991).

In addition to allowing WUA s a wider scope of activities, WUA federations facilitate two-way
interaction between irrigators and irrigation agencies. If the WUA federation structure follows
hydraulic units, it is likely to parallel the agency's staffing structure, thereby forging a clear link
between the farmers' representatives and particular agency staff as is the case, for example, in the
Federation of Farmer Irrigators Associations in the Upper Pampanga River Integrated Irrigation
Systems in the Philippines (Ferrer and Lucero 1988). This is useful for agencies, which can tap into
the federations as a way of structuring training or conveying information to farmers.

From the farmers' side, whereas individual, base-level WUAs may have little influence in
negotiating with agencies or other outside interest groups, a federation that represents a larger body
of irrigators carries more weight. For example, individual WUAs in Egypt have difficulty in
obtaining pump maintenance services from private companies, but federations are likely to be able
to negotiate better service contracts. Thus, federating provides an organized forum for
expressing farmers' interests and adds to the effectiveness of WUAs in providing
decisionmaking input from their membership.

Greater user input into decisionmaking about water allocation is an important benefit of
federations (box 3-4). In Tamil Nadu, India, farmers expressed keen interest in forming federations
to lobby more effectively to protect their water allocation from growing numbers of municipal and
industrial uses. User associations that include all who hold rights to water from a common source
(including agricultural and other uses) are able to negotiate intersectoral allocation among
themselves in Chile. During periods of acute water scarcity, agricultural users have lower priority
than urban users. However, even during the three most severe droughts, agreements were reached

8. Kolavalli (1994) notes that collective sanctioning is, however, necessary for warabandi
rotations to operate efficiently.
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in the vast majority of cases because all parties negotiate directly and prefer to "keep the state out”
(Rosegrant and Gazmuri 1994).

Box 3-4. Intersectoral Water Allocation at the Local Level in Indonesia

In Indonesia, a group of fifty farmers with the village leader as head organized themselves
into subaks, initially with the purpose of diverting water for household use (Pitana 1993). The
subaks assumed full responsibility for the design, construction, and financing of the project, with
the state brought in only to assist in the engineering design. Surplus water was diverted for
irrigation purposes, and rights to this water were distributed among individual members and
village communal lands.

Leadership Roles and Specialization

While virtually all WUAs have some leadership roles, the degree of specialization varies
considerably, from systems in which all members directly participate in O&M, to those that hire
professional staff to undertake all day-to-day activities. The degree of specialization is positively
associated with market penetration and the system's technical and administrative complexity (as
discussed later). A trend toward professionalization can be seen even within WUAs that initially
operated through direct participation by the general membership. Members of the Sukhamajri
system in India, who originally operated the pump and distributed the water among themselves,
recently hired a young man to operate and maintain the pump on their behalf (Seckler, personal
communication 1993). Work may be contracted with private companies, other WUAs, or even with
the irrigationagency. For example, Plusquellec (1994) reports on a WUA in Morocco that provides
repair services for canals using advanced equipment its members have purchased, while the farmers
associationin the Friar Lands irrigation system in Cavite, Philippines, has contracted back with NIA
to undertake adequate O&M at the farmers' expense (Goldensohn and others 1994).

In analyzing role specialization within WUAs, distinguishing between organizational roles and
technical roles is useful (Cemea and Meinzen-Dick 1992). Organizational roles, such as the
common offices of president, secretary, and treasurer, deal with the running of the WUA itself,
whereas technical roles, such as ditchtender or pump operator, deal with the running of the irrigation
system. The former are usually selec