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Foreword

This volume deals with three critical development and poverty reduction issues:
water, the linkages between sustainable natural resources management and infra-
structure, and participatory decisionmaking. Since the beginning of time, human beings
have tried to harness and manage water for multiple uses, ranging from irrigation and
shipping to drinking water supply and hydropower. In the past century it has become
clear that global population growth and economic development put increasing stress
on the water resources base. By 2035 as many as three billion people, almost all of them
in developing countries, could live under conditions of severe water stress, especially
if they happen to live in Africa, the Middle East, and South Asia. This will cause obvious
hardship but it will also hold back the economic growth needed for millions of people
to escape poverty.

To sustain this vital resource, we need to find technical, institutional, social and
economically viable solutions.

This pioneering work comprehensively analyzes development outcomes of decen-
tralization of decisionmaking from central to local levels in water resources manage-
ment. The book includes a global analysis of 83 river basin management organizations,
complemented by case studies spanning from Latin America to Asia and Australia.

The results are both encouraging, and challenging. On the one hand there is a clear
recognition that institutional change is slow and that the political economy in the
water sector plays a key role in the potential of achieving sustainable outcomes. On the
other hand the results are also encouraging, because the analysis shows the power of
humankind’s ingenuity in addressing the problems we face, be they water scarcity,
drought, floods, or pollution. The case examples analyzed in this book show that when
there is leadership and vision, institutions can be adapted to different local conditions,
and as a result complex issues can be addressed and solved.

I am pleased that this book comes at this particular moment, when the global
community more than ever realizes the need for integrated and more comprehensive
approaches to development through the involvement of concerned groups in decision-
making. I hope that it will serve decisionmakers, practitioners and those interested in
water resources management in providing inspiration for the development of their
specific institutional needs.

Katherine Sierra
Vice President, Sustainable Development, The World Bank
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Chapter 1

River Basin Management
at the Lowest Appropriate Level:
When and Why Does It (Not) Work in Practice?

K. E. Kemper  ·  W. Blomquist  ·  A. Dinar

1.1
Motivation for This Study

When the research project that has led to the material and analysis presented in this
book started, a great deal of investigation had been carried out into the application
of the four so-called Dublin Principles of 1992 (ICWE 1992). These are frequently
quoted in the water literature and have been guiding much of the thinking about
water resource management in the past one and a half decades. Most discussion,
however, has taken place around three of the Dublin Principles: those related to
water as an economic good, the role of women in provision and management of
water, and the need for integrated water resource management.

Interestingly, the fourth principle, which concerns river basin management at
the lowest appropriate level, was also being promoted and applied, but it was more
or less taken for granted that it was a desirable practice, with little enquiry into
whether it really worked and what the outcomes of its application were. These ques-
tions are, of course, vital for policymakers and water users throughout the world,
especially in light of the number of river basin management efforts that are under
way in the 21st century. Governments in several countries, multilateral financing
agencies such as the World Bank, and other institutions such as the Global Water
Partnership promote river basin organizations as a means of advancing river basin
management at the lowest appropriate level. Accordingly, a study was carried out to
consider those questions in a systematic way; this book presents the outcomes of
the investigations into this issue.

1.2
Study Approach

In order to investigate whether river basin management at the lowest appropriate
level really works and what the outcomes are when it is applied, a three-tiered
approach was developed. First, a literature review was carried out (Mody 2004), both
to identify cases where the issue had already been studied, and to better define what
the principle means. Based on that literature review, the study team developed an
analytical framework intended to capture the factors likely to be related to river
basin management success and generate hypotheses that could be tested in actual
settings where river basin management had been attempted. That analytical frame-
work is presented later in this chapter.
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Second, with the help of the International Network of Basin Organizations (INBO)
as many river basin organizations as possible were identified (a total of 197 worldwide)
and a survey was constructed, based on the analytical framework, that would permit
the history, objectives, process, and performance of water resource management at the
basin level to be traced in a structured manner. For the statistical analysis 83 surveys
were retained, based on the quality of data received (see Table 3.1).

Third, in order to complement the quantitative findings of the survey and explore
questions that are difficult to answer through survey research, a qualitative case study
was designed. Eight river basins were selected from across the world that exhibited
different characteristics in terms of economic development, water resource manage-
ment needs and challenges, success in river basin management, basin management
structures, and processes to arrive at these structures. These are basins where organi-
zations have been developed at the basin or subbasin scales to perform (or coordinate
the performance of) management functions such as planning, allocation and pricing
of water supplies, flood prevention and response, and water quality monitoring and
improvement. Members of the study team visited these river basins (the Murray-Darling
basin in Australia, the Jaguaribe and Alto Tietê basins in Brazil, the Fraser basin in
Canada, the Tárcoles basin in Costa Rica, the Brantas basin in Indonesia, the Warta
basin in Poland, and the Guadalquivir basin in Spain) over the time period 2003 to
2005 and carried out in-depth discussions for the purpose of this study. The cases have
been compared and assessed for their observed degrees of success in achieving
improved stakeholder participation and integrated water resource management.

1.3
What Does “River Basin Management at the
Lowest Appropriate Level” Mean, and Why Is It Important?

In the majority of countries, river basin management has traditionally been the
mandate of government entities, such as federal or national water resource agen-
cies or ministries. By the end of the 1980s, it was clear that this approach often did
not work well and did not produce the desired results, especially in developing
countries.

Analyses pointed to a need for decentralization of decisionmaking and the active
involvement of stakeholders, the assumption being that decisions taken by and with
stakeholders would be better informed and would allow negotiation among stakeholder
groups in order to come to more rational and equitable solutions. Such processes might
also lower resistance to sometimes difficult decisions. An important point in this
regard is the phrase “lowest appropriate level”, implying that there is no prescription
with regard to full decentralization at all costs, but the principle implies locally adapted
decentralization of decisionmaking, with some decisions being devolved to stake-
holders, and others being kept at central, state, or provincial levels, when and as
appropriate.

Perhaps somewhat underestimated, decentralization – and especially decentrali-
zation in water resource management – is quite a radical concept. Water allocation
is a political issue in most countries, especially the more arid ones, and is frequently
dominated by vested interests. Decentralization therefore is a reform process that
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changes entitlements and may lead to winners and losers. It may imply more security
for some (notably those who before the decentralization had no information about
their water resource and no voice in allocation issues) and less security for others
(specifically those who could always count on getting their allocation from the
central authority, either by right, by payoffs, or by influence). Thus, while decentrali-
zation of decisionmaking overall can improve performance of water resource
management (as will be shown in the following chapters), there clearly are social and
political tradeoffs that need to be taken into account in its implementation.

For this reason, the question when and why decentralization functions in practice,
or why it does not, is of major practical relevance. For most countries, functioning water
resource management is an essential basis for growth. This relates to the institutional
structures for planning and operation of existing infrastructure, and for financing these
processes, as well as to the need for appropriate physical infrastructure to be con-
structed in a timely manner (Grey and Sadoff 2006). With the centralized approaches
not functioning (for example due to too much infrastructure, investments in the wrong
place or of wrong size, inadequate long-term financing and maintenance, negative
externalities, or inequities in accrual of benefits from water resource management
decisions),1 the need for decentralization not only affects the water resource sector,
but effectively the basis for growth of the countries in question. Case studies in this
book, for instance, illustrate how decisionmaking in the Murray-Darling basin in Aus-
tralia over time has allowed its residents to prosper (and is now helping them to deal
with environmental issues that used to be neglected), and how traditionally ignored
water users in the Jaguaribe basin in northeast Brazil now have more livelihood
security due to the “negotiated allocation” system that has been instituted over the past
decade. The studies also show, however, that without formalized decentralization the
stakeholders in Costa Rica’s Tárcoles basin have not been able to tackle the major
pollution issues that undermine the environmental health of the country’s economic
heartland around the capital San José.

Consequently, the investigation into the outcomes of decentralization processes in
water resource management, and into the factors that enable them to function, is more
than an academic exercise. It is of fundamental importance to inform public debate
and policy decisionmaking with regard to a crucial productive sector.

The following sections will describe the analytical framework used for the present
study, followed by the analysis of the overall study results (combining the global
survey and the case studies), and the policy recommendations.

1.4
Analytical Framework

An analytical framework has been developed to analyze the data gathered for the study.
It identifies a number of political and institutional factors that may be associated with
the emergence, sustainability, and success or failure of decentralized approaches to

1 See for instance Troubled Waters, World Bank (2005), which provides an in-depth analysis of the
highly centralized Indian water sector.
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integrated water resource management at the basin scale. These factors, and their
hypothesized relationships with basin management in a country that has decentral-
ized or is attempting to decentralize water resource management institutions,
are derived from the institutional analysis literature relating to water or other
natural resource management and to decentralized systems (especially Ostrom
1990, 1992; also Agrawal 2002; Alaerts 1999; Bromley 1989; Easter and Hearne 1993;
Wunsch 1991).

The institutional analysis framework was adopted because its focus on institutional
development as a collective outcome of individual choices made within a social,
cultural, and political-economic framework seemed best suited to a study intended
to illuminate the origin and evolution, as well as the performance, of river basin
institutions.

Four sets of variables were identified under the following major headings:

� Contextual factors and initial conditions
� Characteristics of the decentralization process
� Central-local relationships and capacities
� Basin-level institutional arrangements

These sets of variables are not directly linked to basin management success or
failure, but influence characteristics that are also believed to be linked to those
outcomes (Fig. 1.1).

Before the factors that influence performance are discussed, it is necessary
to define what would be considered improved performance of river basin management
itself. While the overall, desired outcome of improved institutional arrangements would
be sustainable and equitable water resource management in a river basin, each basin
has a different starting point, and generally each river basin organization has set
different objectives for itself. These can include:

� Improved water allocation across water uses
� Improved water quality
� Reduction of disputes over water allocation or water quality
� Reduction in loss of production or productivity due to water scarcity or flooding
� Increase in the basin’s gross domestic product.

Accordingly, in the assessments of decentralization performance, whether the
decentralization process had led to the achievement of these objectives was measured
against the stated objectives of each river basin organization.

1.4.1
Contextual Factors and Initial Conditions

The literature on natural resource management indicates that successful decentralization
is at least partly a function of the initial conditions that prevail at the start of, and give
context to, a decentralization initiative. These include:
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� Level of economic development in the nation
� Level of economic development of the river basin
� Distribution of resources among basin stakeholders
� Social and cultural distinctions among stakeholders.

Level of Economic Development in the Nation

Although decentralization may be undertaken in the hope of reducing the financial
outlays of central government, it may, in the early stages of the transition, need to
financially assist basin stakeholders in establishing organizations and practices that
will facilitate basin management.

Also, aspects of water resource management that have the characteristics of public
goods may continue to be efficiently provided by a central government, for example
weather monitoring and forecasting, and perhaps also hydrological research, research

Fig. 1.1. Diagram of analytical framework (Note: bold = categories of variables detailed further below)
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on the health and environmental effects of water quality, and some aspects of flood
control.

All other things being equal, decentralization initiatives are expected to be more
likely to achieve sustainable success where the economic well-being of the nation
allows the central government to bear transition costs and ongoing costs of functions that
support and facilitate basin-scale management.

Level of Economic Development of the River Basin

Developing and maintaining decentralized basin-level institutional arrangements
for water allocation, water quality protection, monitoring, and enforcement will
require some commitment of financial and other resources from basin stakeholders,
even where the central government provides transitional or ongoing financial
support.

Furthermore, the literature on decentralized water resource management indicates
that effective decentralization must include some degree of financial autonomy.
Sustaining this autonomy often depends upon implementing some form of water
pricing or tariffs, which entails requiring at least some water users to pay for a resource
they previously consumed for free or at greater subsidization. Basins where stakeholders
can sustain such commitments are (all other things being equal) more likely to achieve
sustainable success.

Distribution of Resources among Basin Stakeholders

The initial distribution of resource endowments among the basin stakeholders is
an important contextual factor in the development and successful implementation
of a decentralization initiative, though its manifestations may be complex.

On the one hand extreme asymmetries in resource endowments can imperil
decentralization success. Some stakeholders may have such financial and political
control over the rights to basin resources that they might attempt to derail a decen-
tralization process that leaves them less well off. Other stakeholders may be so
destitute that they rationally elect not to participate in a potentially advantageous
process of improved resource management if they are unable to bring any resources
of their own.

On the other hand, some inequality of initial resource endowments may facilitate
movement towards a successful and stable management regime by enabling some
stakeholders to bear the costs of taking a leadership role if they see themselves
having a substantial financial or managerial stake in the future of the resource
(Blomquist 1988; Ostrom 1990).

Social and Cultural Distinctions among Stakeholders

Class, religious, or other social and cultural distinctions can affect successful
implementation of decentralization initiatives through their effects on stakeholder
communication, trust, and extent of prior experience in cooperative endeavors.



9CHAPTER 1  ·  River Basin Management at the Lowest Appropriate Level

1.4.2
Characteristics of the Decentralization Process

Two necessary conditions of a successful decentralization initiative are devolution of
authority and responsibility from the center, and acceptance of that authority and
responsibility by local entities in the basin. Whether both occur will depend in part
upon why and how the decentralization takes place. They can be captured in the
following variables:

� Top-down, bottom-up, or mutually desired devolution
� Incorporation or involvement of existing local governance arrangements
� Consistent central government policy commitment

Top-Down, Bottom-Up, or Mutually Desired Devolution

Successful implementation of a decentralization initiative may depend significantly
upon its motivation. In some cases, central government officials may have
undertaken decentralization initiatives for ulterior motives – for example to reduce
their own accountability, or to solve a budgetary crisis by reducing their financial
responsibility in some areas, or as a precondition for continued external support. In
other cases the decision to decentralize may have been the outcome of a process of
mutual discussion and agreement between central officials hoping to improve performance
outcomes and local stakeholders desiring greater autonomy and flexibility in managing
the resource. Whatever the reality, such initiatives are more likely to be implemented
successfully when devolution is desired mutually by basin stakeholders and central
government officials.

Incorporation or Involvement of Existing Local Governance Arrangements

The literature suggests that stakeholder involvement, and the commitment of human
and financial resources, is likely to be greater if traditional community governance
institutions (for example at village and tribe level) and practices are recognized and
incorporated into the devolution process. Also, the transaction costs (primarily in
terms of time and effort) to basin stakeholders of relating to existing organizational
forms are expected to be smaller than the costs of decentralization initiatives that
feature central government construction of new basin-level organizations that are
largely separate from existing community governance institutions. It is still the case,
however, that some new organizations will have to be created in order to achieve
basin-scale management through promotion of communication and the integration
of decisionmaking across communities within a river basin.

Consistent Central Government Policy Commitment

Adoption and announcement of a decentralization policy – in the form of a statute or
regulation, for instance – might occur swiftly in some cases, but in nearly all cases
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decentralization (which may entail adjustments to agency responsibilities, budgetary
modifications, and so on) will take time, and may have to survive such potentially
unsettling factors as changes in central government, which may or may not continue
the existing policy regime. In the latter instance discontinuities in central government
policy commitments can disrupt support, confuse the missions and operations of
central government agencies involved in resource management, and undermine the
confidence of stakeholders in the decentralization initiative.

1.4.3
Central-Local Relationships and Capacities

Because successful decentralization requires complementary central and local
actions, other aspects of the central-local relationship and their respective capacities
can be expected to condition that success. These include:

� The extent of actual devolution
� Financial resources and autonomy at the basin level
� Basin-level authority to create and modify institutional arrangements
� Local experience with self-governance and service provision
� Distribution of national-level political influence among stakeholders
� Characteristics of the water rights system
� Adequate time for implementation and adaptation.

The Extent of Actual Devolution

Announcement of a decentralization policy may in fact be only symbolic, with central
government in practice retaining control over all significant resource management
decisions; or it may represent an abandonment of central government responsibility
for resource management without a concomitant establishment of local-level authority.2

In such instances stakeholder willingness to commit to and sustain the active involvement
necessary for success will be undermined (for example Vermillion and Garces-Restrepo
1998 on Colombia). The success of the devolution process is more likely in situations
where stakeholders acquire both authority and responsibility for aspects of resource
management.

Financial Resources and Autonomy at the Basin Level

Although decentralization of resource management means at least some assumption
of financial responsibilities by basin organizations and stakeholders, it does not have
to mean that they become solely responsible for all resource management funding.
One of the indicators of central government support for decentralization can be its

2 This is distinct from the discussion in the previous section about the motivation for the
decentralization policy. A central government might adopt a decentralization policy out of sincere
motivations and in consultation with local stakeholders, but nevertheless fail for other reasons to
actually relinquish any control over resource management or establish local authority.
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willingness to provide some financial assistance to basin-level organizations without
intrusive control over basin-level decisions about the priorities on which those funds shall
be spent. It is expected that the greatest prospects for success lie somewhere toward the
middle of a spectrum where complete central government funding and control lie at one
pole and complete basin-level funding and control lie at the other.3

Basin-Level Authority to Create and Modify Institutional Arrangements

Institutional arrangements at the basin level – for governance, financing, monitoring,
infrastructure construction and maintenance, and so on – are more likely to function
effectively if tailored to the particular physical, social, and economic setting of each
basin. They are also more likely to function effectively for long periods – to be sustainable
– if they can be modified in response to changed conditions. Thus a key element is the
extent to which local communities can design and implement their own institutional
arrangements, for two reasons: first, they are more likely than central government
officials to be able to deal with the information requirements of such tasks; and
second, the ability to craft their own institutional arrangements can be expected to
attract more active involvement from basin-level stakeholders.4

Local Experience with Self-Governance and Service Provision

Because there is no established recipe for organizing water resource management at
the lowest appropriate level, the ability of central government officials to strike a
balance between supportiveness and intrusiveness, and the capacity of stakeholders to
organize and sustain institutional arrangements, will depend in part on their experiences
with other public services or responsibilities.

3 An optional further refinement of this variable would involve inquiring not only about the gross
proportions of funding between central and local agencies but about how funding relates to
resource management functions. In this refinement, successful implementation of decentralization
in water resource management would be linked to central government funding and control of func-
tions that are best organized at a larger scale because of their high capital or technical requirements
(for example, conducting hydrogeological surveys or developing water quality standards) and
basin-level funding and control of functions that are best organized on a smaller scale because of
their time-and-place specificity or sociocultural implications (for example, decisions about
allocation of water between different sectors, monitoring of individuals’ or households’ water use,
maintenance of infrastructure facilities).

4 Two extensions or implications of this logic should be mentioned. First, the creation of effective basin-
scale arrangements will often require the ability to establish cross-jurisdictional or inter-jurisdictional
institutions, since basin boundaries may not conform neatly to the boundaries of existing political
or administrative jurisdictions. Accordingly, the central-local relationship confers greater autonomy
on basin-level stakeholders to create and modify institutional arrangements for decentralized water
resource management if it includes the authority to develop cross-jurisdictional arrangements than if
it does not. Second, the authority to create and modify institutional arrangements may not extend only
to basin-scale arrangements. Basin-level stakeholders may also discern the need for or utility of some
subbasin arrangements, and the central-local relationship confers greater autonomy on basin-level stake-
holders if it also allows them to create and modify these as well.

One limitation of this logic should also be mentioned. The more organizations stakeholders
create, the greater the transaction costs of maintaining all of them and coordinating their
activities. Stakeholders may therefore quite rationally opt to rely on some existing institutions to
conduct management functions, even though boundary and other considerations seem to be less
than perfectly fitted to the task, in order to limit transaction costs to a manageable level.
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We would expect that water resource management decentralization initiatives are
more likely to be implemented successfully in settings where local participants have
experience in governing and managing other resources or public services – for
example land uses, schooling, and transportation – and are already practiced at raising,
maintaining, and distributing revenues, resolving disagreements, and taking
collective decisions.

Distribution of National-Level Political Influence among Stakeholders

The effectiveness of basin-level institutional arrangements will be a function of stake-
holder commitment to them and willingness to abide by decisions or actions taken by
basin-level institutions. That commitment can be undermined if some stakeholders
can exert undue influence with central officials to exempt them from certain basin
management decisions, or structure advantages on their behalf; then bargaining among
stakeholders over resource management decisions will not be conducted in good faith
and resource management policies will not be enforced fairly. All other things being
equal, it is expected that successful implementation of decentralized management
would more often be found where stakeholders have relatively symmetrical political
influence with central government.

Characteristics of the Water Rights System

It may be possible to find settings where all aspects of water allocation, including
(formal or informal)5 rights of use, are defined at the local level among basin stake-
holders, but it is more likely that at least some aspects of water allocation are defined
within a context of national or provincial rules establishing rights of use, affecting the
success with which water users agree upon, maintain, and enforce agreements that
regulate use or require contributions to collective action.

Quantification of water rights is such a characteristic. Quantified water rights systems
assign rights to a particular amount of water use; nonquantified water rights systems may
simply define allowed uses or establish ordinal priorities among users. Advantages of
quantified rights systems include relative clarity and certainty among users about who
may use what, and in the assignment of tariffs or other fees.6

5 The expression “formal or informal” is used here to distinguish between rights that are institutionalized
to the point of legal cognition and enforceability, and rights that are norms of entitlement or
obligation. Use of the word “rights” is not meant to specify the former or exclude the latter. For the
purposes of this study, what is important is not the form in which the right is expressed, but its
recognition as binding among stakeholders.

6 Another characteristic related to ease of reaching resource management agreements is whether the
water rights system allows carry-over of unused water rights from one time period to another. “Use
it or lose it” systems, in which water not used in the current period cannot be claimed or used in a
later period, create unhelpful incentives for water users – for example, trying to enlarge their rights
(even resorting to cheating or waste) to guard against uncertainty, overinvesting in conveyance
capacity and underinvesting in storage capacity, and so on. Systems that assure water users that
forgoing some use today will not diminish their future right, or even allow them to store water in
one period for use in the next, lower the costs of reaching and sustaining allocation agreements
among users.
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Adequate Time for Implementation and Adaptation

Longevity of water resource management arrangements may reflect their success,
but their success may also depend on their longevity. Time is needed to develop
basin-scale institutional arrangements; to experiment with alternatives and engage in
trial-and-error learning; to build trust, so water users begin to accept new arrangements
and gradually commit to sustaining them; and for resource management actions
to be translated into observable and sustained effects on resource conditions.
Several successful examples of basin-level institutions, including some in this study,
took decades to design and implement. The relationship between time and success
is, however, complex and difficult to define, and depends on a delicate
balance between adaptability to changing conditions and patience with existing
institutions.

1.4.4
Basin-Level Institutional Arrangements

Successful implementation of decentralized water resource management will also
depend on features of the basin-level arrangements created by stakeholders and central
government officials, such as:

� Presence of basin-level governance institutions
� Clarity of institutional boundaries and match to basin boundaries
� Recognition of subbasin communities of interest
� Availability of forums for information sharing and communication and for

conflict resolution.

Presence of Basin-Level Governance Institutions

A prerequisite of successful resource management is governance – arrangements by
which stakeholders articulate interests, share information, communicate and bargain,
and take collective decisions. Basin-level governance is essential to the ability of
water users to operate at multiple levels of action, which is a key to sustained successful resource
preservation and efficient use (Ostrom 1990).

Clarity of Institutional Boundaries and Match to Basin Boundaries

This variable refers to whether and to what extent the institutional arrangements for
water resource management have boundaries that are clearly defined and reasonably
well matched to the basin (Ostrom 1990). Ill-defined or poorly fitted boundaries may
impair collective decisionmaking by including individuals or communities who are
not actually in the basin, or excluding others who are. All other things being equal,
successful implementation of decentralized water resource management is expected
to be found in cases where basin-level institutions have clearly defined boundaries
that are reasonably well matched to basin boundaries, and where responsibilities of
organizations within the basin are clear to the stakeholders.
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Recognition of Subbasin Communities of Interest

Although water resources within a basin are interrelated, it is vital to the success of
basin-level governance that the interests of subbasin communities of interest are
recognized. Perspectives differ, for example, between downstream and upstream
users; between those overlying groundwater resources and those who do not; and
between municipal, industrial, and agricultural users as to the reliability of water
supply. Recognition can involve mere representation (that is, a guaranteed voice in
basin decisions), or it can be extended to construction of basin-level decisionmaking
arrangements in such a way that communities of interest must reach agreement on
resource management decisions. Of course, transaction costs increase as such assurances
are issued to each subgroup within a collectivity, so they need to stop short of a
counterproductive threshold.

Availability of Forums for Information Sharing and Communication

Especially in water resource management, where there can be many indicators of
water resource conditions and management performance, and many different views
on the implications of these indicators, forums for information sharing and communica-
tion between stakeholders are vital to reducing information asymmetries and promoting
cooperation. All other things being equal, successful examples of decentralized
water resource management are expected more frequently among cases where
there are basin-level forums for information sharing and communication among stake-
holders.

Availability of Forums for Conflict Resolution

Disagreements among stakeholders will arise in any natural resource management
setting. The success and sustainability of decentralized management efforts there-
fore depend also on the presence of forums for airing and resolving conflicts.

All of the above factors have guided the analytical process of this study, both with
regard to the global survey and the case studies. They do not all affect with equal
significance the decentralization of river basin management in each location. The case
study approach was pursued in order to examine closely the processes of institutional
change as well as the current situation. Institutional analysis in a case study setting
consists largely of determining which institutional factors in what combination
appear to have been linked to outcomes. Furthermore, many of the variables listed
above have subjective components, so it has been essential in these case studies to
interview several individuals with a variety of perspectives.

1.5
Plan of the Book

The remainder of this book presents the results of this study, particularly the application
of the analytical framework through eight basin cases and the global survey of river
basin organizations.
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Part I
River Basin Management at the Lowest Appropriate Level:
When and Why Does It Work in Practice?

This section comprises this chapter plus Chaps. 2 and 3. It introduces the study and
its key findings and policy recommendations; presents the chapter with the
comparative analysis of the case study basins; and provides the results of the global
river basin organization survey and the statistical analysis.

Part II
The Case Studies

In this section, comprising Chaps. 4 through 11, each of the eight case studies is
presented in detail for the interested reader.

Part III
Conclusion

A concluding chapter points towards four main conclusions, plus key policy implications
of this study and directions for further research.





Chapter 2

Comparative Analysis of Case Studies

W. Blomquist  ·  A. Dinar  ·  K. E. Kemper

As noted in Chap. 1, this study of decentralized river basin management posed several
questions. What factors might affect the likelihood of stakeholder involvement really
contributing to effective basin-level resource management? Are efforts to conduct
integrated water resource management at the basin level able to succeed? How can
stakeholder involvement and effective resource management at the basin level be sustained
over time and changing conditions? What factors might account for the longevity of
decentralized arrangements in some cases and their demise in others?

The eight river basin case studies were undertaken to pursue answers to questions
such as these. This chapter discusses the eight cases with respect to those questions,
while highlighting other factors that emerged as important during the course of the
study.

2.1
Characteristics of the River Basin Organizations, Decentralization
Reforms, and Approaches to Stakeholder Involvement

The cases studied for this project varied in a number of ways, beginning with the
water resource problems that water users and policymakers were trying to address.
Table 2.1 presents the three or four most important water management challenges
in the basins, listed in order of decreasing priority or severity for each case. In some
basins, water supply problems received greatest emphasis in the design and operation of
management efforts; in others, water quality.

The cases also differed as regards a variable viewed as potentially significant in the
analytical framework presented in Chap. 1: whether the development of institutional
arrangements for basin-level water management was initiated through central government
reform, or through the efforts of stakeholders. Table 2.2 distinguishes between the origins
of the management reforms in the eight cases (though admittedly, sorting them into
only two categories compresses subtle differences among the cases).1

1 In the Brazilian cases (Jaguaribe and Alto Tietê), because of the federal nature of Brazil’s
governmental structure, action initiated by state governments would correspond with a top-down
initiative. The state-initiated actions in the Brazil cases involved a state government directing the
creation of a basin management organization within its borders in much the same fashion as a
national government might create one in a unitary system. By contrast, the origin of institutions in
the Murray-Darling case started with the states in their role as basin stakeholders contesting over
supply allocation from an interstate river. Thus for the purposes of this book state-initiated
action in that case is classified as stakeholder-initiated action.
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A central government might initiate the development of basin management
arrangements as a singular act applying to one basin, or as part of a broader water
policy reform – for example, creating basin organizations throughout the country.
These distinctions are presented in Table 2.3. Not surprisingly, the three stakeholder-
initiated cases from Table 2.2 appear in Table 2.3 as cases where creation of basin
management arrangements was specific to that basin.

During the study it became apparent that in some cases supranational organizations
such as the World Bank and the European Union had been influential in the develop-
ment or modification of basin management programs or institutions (Table 2.4).
European Union policies have influenced water resource and river basin management
in Spain and Poland. World Bank promotion of integrated water resource management
influenced the development of water management organizations in Ceará state in Brazil
(the Jaguaribe case) and the continuity of the basin management corporation approach
in Indonesia (the Brantas case). A World Bank-financed project in the state of São Paulo
supported the development of legislation that would have influence on the instruments
for river basin management in the Alto Tietê basin and on its institutions, such as the

Table 2.1. Principal water management problems faced in each basin

Table 2.2. Top-down and bottom-up creation of basin organization
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Headwaters Protection Law and the Water Pricing Law. The Inter-American Develop-
ment Bank supported the Tárcoles Commission in Costa Rica.

Basin-scale organizations have been created in each of the eight cases, but they
differ in structure and type, as summarized in Table 2.5. Two of the cases featured state
companies, two involved central government agencies operating within nationally
defined basin boundaries, and the other four were unique variations.

Because integrated water resource management at the river basin level could
involve a range of responsibilities and activities, it is not surprising that the cases
studied differed in the functions they perform, including authority to allocate water
to users; responsibility for water quality; setting and collecting water tariffs; and
operation of physical infrastructure. Table 2.6 indicates which among six types of

Table 2.3. Basin management
reform part of broader decen-
tralization reform?

Table 2.4. Presence of supranational influence on creation of basin institutions
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 responsibilities were performed by the basin-scale organizations studied in the eight
cases. The only function performed by all was planning and coordination – all developed
basin management plans or coordinated activities among multiple governmental and
nongovernmental entities present within the basins.

As expected, the eight cases also used different means of organizing stakeholder
participation in basin management decisions, summarized in Table 2.7. Two cases,
Brantas and Warta, had no established stakeholder organization during the time of
the study, although one (Brantas) had a program of outreach and communication
between basin agency personnel and various individual stakeholders and the other

Table 2.5. Nature of basin organization

Table 2.6. Basin organization responsibilities



21CHAPTER 2  ·  Comparative Analysis of Case Studies

(Warta) is now developing a regional water management council under the direction
of a national law. Other cases, such as the Alto Tietê and Fraser basins, had elaborate and
multiscale structures. Jaguaribe had numerous subbasin user committees and
commissions, but only COGERH, which provides the technical support to these,
operates at the basin scale, and Murray-Darling has a basinwide Community Advisory
Committee but not subbasin ones. The Guadalquivir and Tárcoles cases have
representative structures incorporating a variety of stakeholders.

The financing of the basin organizations is similarly varied. As shown in Table 2.8,
three (Alto Tietê, Tárcoles, and Warta) rely solely on central government budget
allocations at the time of writing, though the basin agency and committee in Alto
Tietê are supposed to have revenue from water charges in the future. Three others
(Brantas, Guadalquivir, and Murray-Darling) enjoy a combination of central
government support and water user charges. One (Jaguaribe) is funded entirely by
water user charges, although those are collected by the state water management agency
from users outside as well as within the basin and then reallocated to the basin. The
nongovernmental Fraser Basin Council lacks the authority to levy taxes or charges
on water use, and instead receives annual financial support from governments and
project funds from a variety of sources.

Undoubtedly more factors could be used to characterize and contrast the eight cases,
but Tables 2.1–2.8 provide an overview of similarities and differences. In a comparative
case study it is not necessary to have a representative sample, but it is important to
have substantial differences among cases on variables of potential interest. These eight
cases plainly do meet that requirement.

Table 2.7. Organizational structure of stakeholder involvement
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2.2
The Basin Cases and the Analytical Framework

Tables 2.9–2.12 condense findings about the eight basins with respect to the four
categories of variables in the analytical framework – contextual factors and initial
conditions, characteristics of the decentralization process, central-local relationships
and capacities, and basin-level institutional arrangements.

2.3
Questions, Findings, and Conclusions

In this section, relevant questions are posed in order to draw some conclusions across
the cases about important factors that were related to the degree of success in gaining
stakeholder involvement, developing institutions at the river basin level for integrated
water resource management, and addressing water resource problems. Table 2.13
provides a condensed statement of outcomes of decentralization and water manage-
ment reforms for each case.

Was the Active Involvement of Stakeholders Secured?

In most cases the answer is yes, although there are exceptions and variations. Repre-
sentation of diverse groups of stakeholders, regular and sustained opportunities for
interaction, an ambitious agenda of basin management issues, and direct connection

Table 2.8. Financial arrangements associated with basin organization
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of basin management activities with matters relevant to people’s livelihoods and local
communities contributed to active involvement in several of the cases observed.

Table 2.7 illustrates the range of stakeholder involvement. The river basin
organizations of the Warta (Poland) and Brantas (Indonesia) basins lacked organized
structures for stakeholder involvement. In the Guadalquivir basin (Spain) the
number of stakeholder organizations has expanded, though some operated more
efficiently than others. In the Tárcoles basin (Costa Rica), stakeholder involvement
was quite active in the 1990s as the basin commission was getting started. Local
stakeholders participated actively with state government personnel in establishing
basin and subbasin management organizations in the Alto Tietê basin in Brazil.
In the Jaguaribe basin in Brazil, participation takes place along the river valley
where the key infrastructure is located and around strategic multiyear reservoirs.
A high level of stakeholder engagement has been achieved in the Fraser and
Murray-Darling cases.

What Factors Appear to Be Related to Successful Start-Up of
River Basin Organizations?

The commitment of governmental support to the creation of stakeholder organiza-
tions was a positive factor at the outset of the Tárcoles, Fraser, Jaguaribe, and Alto Tietê
experiences. The presence or prospect of valuable infrastructure investments became
a point of stakeholder interest from the beginning of the Guadalquivir and Murray-
Darling cases. The absence of significant cultural conflicts among basin stakeholders
in most of the cases helped too.

Beyond the analytical framework, there were other factors that proved to be
important. One was the presence of a champion, an influential individual who drew
attention to basin problems and conditions and gave impetus to the reform process, as in
the Brantas, Jaguaribe, Fraser, and Tárcoles cases. Another was the stimulus provided
by the presence of severe water resource problems – in short, in several of the cases
water resource conditions deteriorated to a point where stakeholders found some form
of engagement nearly unavoidable. A third factor was the influence of supranational
entities such as the World Bank or the European Union and their support for the
organization of water resource management at the river basin scale.

Has the Active Involvement of Stakeholders Been Sustained over Time?

The answer to this is naturally complicated by variations in stakeholder involve-
ment2 and lengths of time basin management has been undertaken. Where
sustained active involvement occurred, it appeared to be connected with stakeholder
perceptions that the basin management organizations were engaged in important
issues, were making (or had made) a positive difference in basin conditions, had

2 Cases such as the Warta and Brantas basins, for instance, which had not yet institutionalized par-
ticular mechanisms for stakeholder involvement by the time of the study, might be categorized
as “not applicable” with respect to this question.
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 consistent governmental support, and were operating regularly and frequently. These
perceptions were in evidence in the Fraser and Murray-Darling cases, at the subbasin levels

Table 2.9. Summary of contextual factors and initial conditions
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in the Alto Tietê and Jaguaribe cases, and with respect to irrigation communities
in the Guadalquivir basin.

Stakeholder involvement has waned during the past five years in the Tárcoles
case, as well as in the Jaguaribe and Alto Tietê cases, and is lower among

Table 2.10. Summary of decentralization process characteristics
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nonirrigation stakeholders in the Guadalquivir case, for reasons converse
to those above, particularly perceived inconsistency of government support
and lack of encouragement for and communication between certain stake-
holders.

Table 2.11. Summary of central-local relationships and capacities
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Was Stakeholder Involvement Linked in a Substantive Way to Resource
Management Decisionmaking (As Distinct from Mere Stakeholder Consultation)?

In most cases, the answer to this question was yes. Relatively new as well as long-lived
river basin organizations had engaged stakeholders in substantive basin management
decisions. Stakeholder involvement was more common with respect to basin planning,
water supply allocation, and infrastructure operation, and less common with respect
to setting water charges, collecting fees, flood control, monitoring basin conditions,
altering land uses, or infrastructure construction decisions.

In the Guadalquivir basin, operations boards that include stakeholders and agency staff
make reservoir management decisions, for example water allocation for irrigation. In the
Jaguaribe basin, user committees at the local reservoir scale have a strong say in
annual water storage and releases. In the Alto Tietê basin, the river basin committee
and subbasin committees are involved in designating headwater protection areas.
Catchment management authorities in the Murray-Darling basin stakeholder organi-
zations are involved in land use change monitoring, allocation of irrigation water, and
management of dams. Stakeholders in the Tárcoles basin were actively involved
during the 1990s in programs of reforestation and reduction in contaminant discharges.
The nongovernmental Fraser Basin Council forms partnerships with other governmental
and nongovernmental entities in the basin for specific projects. Stakeholder involvement
in basin management in the Brantas and Warta basin cases has been more extensive with
respect to the review of basin plans prepared by agency staff than in the making of basin
management decisions or the operation of projects.

Did Stakeholder Involvement Translate into More Effective
Resource Management?

Stakeholder involvement and performance improvements have gone hand in hand in
reducing exposure to flooding and better management of releases from water storage

Table 2.11. Continued
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reservoirs in the Brantas, Guadalquivir, Jaguaribe, and Murray-Darling cases; in the
reduction in the rate of deforestation in the Tárcoles basin; in improved treatment of

Table 2.12. Summary of basin-level institutional arrangements
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Table 2.12. Continued

industrial wastewater and reduced use of the river for waste discharge in the Fraser
basin; and in headwater area protection in the Alto Tietê basin. Measurable improve-
ments to wastewater treatment in the Warta basin have resulted from the financial
investments of the provincial funds for environmental protection and water manage-
ment.

On the other hand, stakeholder involvement can perpetuate impediments to im-
proved water resource management. For example, agricultural users in the Brantas
basin and public hydropower producers in the Tárcoles basin remain exempt from
tariff requirements that apply to other users. In these instances asymmetry in
the political influence of certain water use sectors threatens the improvements
supposed to arise from integrated water resource management and stakeholder
involvement.

Although the degree of success and longevity of basin management efforts may vary
across cases, it can be concluded that the social and institutional capital in all eight
cases is richer due to the actions that have been taken, and they are in a better posi-
tion to meet future water management challenges. None of the cases appears to be in
worsened condition as a result of stakeholder involvement and integrated water
resource management initiatives or the effort to develop basin-scale institutional
arrangements.

Were Improvements in Resource Management Sustained over Time
and As Conditions Changed?

Despite improvements, significant water resource management problems remain in
all of the cases studied. In several cases, this was due to changing conditions to which
management entities have not adapted fully.

The long-lived management regime of the Murray-Darling basin is wrestling with
more recently recognized problems of dryland salinity and deteriorated river ecology. The
equally long-lived Guadalquivir basin agency has yet to fully cope with its enlarged
responsibilities for water licensing and demand management. In the Warta case sev-
eral factors, including jurisdictional gaps between the issuance of permits and the
enforcement of compliance, have contributed to the rise of seasonal water scarcity in
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Table 2.13. Summary of reform outcomes and lessons
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portions of the basin. In the Alto Tietê case, the main problems of São Paulo’s water
supply have not been sufficiently tackled and keep growing.

In most of the cases, the principal water resource problems that gave rise to the
establishment of basin and subbasin organizations are being addressed, and
improvements have occurred. It is too early to tell, however, whether the arrangements
developed for other problems and functions will cope as newer problems come to
the fore.

What Factors Appear to Be Related to the Longevity of
Decentralized Arrangements in Some Cases and Their Demise in Others?

The consistency of central government support for basin management, stakeholder
involvement, and water policy reform has emerged as one of the most important factors
common to cases with greater levels of success and stakeholder participation, and may
be as important as magnitude of support over the long run. Magnitude of support
matters, too, as can be seen in the negative effects of insufficient central government
funding on basin management in the Alto Tietê, Warta, and Tárcoles (post-1998) cases.
By contrast, organizations such as the Murray-Darling Basin Commission, the Fraser
Basin Council, and CH Guadalquivir have been able to sustain multiyear basin planning

Table 2.13. Continued
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and projects thanks to relatively consistent levels of central or other government sup-
port for their work.

Financial autonomy is a related factor: most revenue generated from water users in the
Guadalquivir, Murray-Darling, and Brantas basins, for example, remains within or is
returned to the basin for improvements and operations there. Basins that are wholly
dependent on central government allocations (Warta and Alto Tietê, for example) have
had a more difficult time establishing their own priorities and undertaking substantial
projects. The Jaguaribe case features revenue finding its way into basin projects at the
expense of some loss of control over the basin’s water supply, part of which is exported
to the nearby Fortaleza area.

Other factors apparently encouraging longevity are bottom-up initiation, particularly
in settings where there is experience of local autonomy, as in the Fraser and Murray-
Darling cases; relatively low levels of cultural conflict among stakeholders; recognition of
subbasin communities of interest; incorporation of existing local institutions; and the
importance of champions in getting basin management institutions started.

2.4
Implications for Policy and Research

One important finding from these case studies is that, while the level of economic
development of the nation and the basin can make it easier or harder to create
and sustain basin-level institutions, improvements in water resource management
can be and have been realized in a variety of settings, including poorer countries and
basins facing severe water problems. Furthermore, improvements can occur fairly early
in the life of basin organizations and stakeholder participation initiatives.

Nor do all decisions and activities that contribute to integrated water resource
management have to be organized at the basin scale. As has been seen, the lowest
appropriate level for some water resource management functions may be a subbasin
unit, a local or regional unit of government, or a hybrid unit sometimes referred to
as a “social basin” (for example the basin subcommittees in the Alto Tietê case).

In addition, it is vital to recognize that the establishment of participatory and
decisionmaking structures involves shifts of power, which can be a controversial and
complicating factor. Efforts by the Andalusian regional government to exercise more
leadership over basin management in the Guadalquivir case, and the desire of the state
company in Indonesia to also take on the pollution control currently the responsibility
of provincial government, are only some examples of how jurisdictional and other
power-related considerations are likely to arise. The political economy will always play
a role in the water sector and is an important factor to be borne in mind.

Finally, decentralization reforms and the establishment of river basin management
with active stakeholder involvement are processes that take time, even decades. This
is why consistency of support is so important. So too is the ability to adapt and modify
basin management arrangements in response to changed situations. Central govern-
ments and external organizations wishing to promote integrated water resource
management on a river basin scale should be prepared to sustain their commitment
to reform, across changes of administration and through good and bad times.
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3.1
Introduction

In recent years, increased awareness and concerns among both policymakers and
water users regarding the state of water and its provision have motivated imple-
mentation of various reforms in the water sector, including at the river basin level.
As described in the previous chapters, one of the major components of these
reforms has been the decentralization of river basin management to the lowest
appropriate level. Such reform implies the involvement of different stakeholders in the
basin, including water users, in order to achieve more sustainable management of the
basin’s water resources.

But increased stakeholder involvement requires responses to several important
related questions. If such active involvement of stakeholders is secured, how can it
be translated into effective resource management and high performance level? What
factors might affect the likelihood of stakeholder involvement turning into effective
basin-level resource management? If stakeholder involvement is translated into
basin-level management, how can the active involvement and effective resource
management be sustained over time and changing conditions? What factors might
account for the longevity of decentralized arrangements in some cases and their
demise in others?

Answers to these and related questions are still unclear. Due to the relative recentness
of the approach, and the fact that evaluation of decentralization and performance
presents conceptual and empirical difficulties, few analyses of decentralization of river
basin management functions have as yet been undertaken (see Mody 2004 for a review of
the literature). Also, while those case studies that have been undertaken shed light on
the direction of development in river basin decentralization, their individual
focus does not permit the identification of generic forces shaping the process of
decentralization or factors accounting for its level of success. An analytical framework,
developed by Blomquist et al. (2005) and described in Chap. 1, allows identification of
these general relationships and patterns and is applied to the principal case studies
considered in this book. The framework incorporates the political, institutional, and
economic variables and the paths by which they may influence the decentralization
outcome. It takes into account initial and contextual conditions and, in recognition of
the fact that the lowest appropriate level for integrated river basin management
varies between basins, it includes consideration of hydrological, socioeconomic,
cultural, and historical conditions in each basin (see also Saleth and Dinar 2004).
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The analytical framework is expanded on in this chapter to explain levels of
success of decentralization processes across a large set of river basins. The following
sections present the hypotheses that will be tested; the process of data collection and
variable formation; the results of the analysis and their interpretation; and conclusions
and policy implications.

3.2
Development of Hypotheses

This section focuses on developing the analytical framework as the basis for the
development of the hypotheses to be tested in a quantitative analysis that will be
described below.

3.2.1
Background

Decentralization of decisionmaking is not an aim in itself: it is recommended
because experience over the past decades has shown that when decisionmaking is
centralized and local conditions are not taken appropriately into account, then account-
ability of decisionmakers is weak, and water resource management is inadequate. On
the other hand, a process of decentralization that is appropriate to local circumstances
can lead to positive outcomes arising from increases in transparency and from stake-
holder involvement in decisionmaking, including measures to accord financial
self-sufficiency.

As decentralization is a reform process, other processes leading up to or running
parallel with it may affect it. These influences are dynamic and are often subject to
change as they interact with the reform process itself; they may be external to or lie
within the decentralization process. A number of these influences, which may either
encourage or inhibit the reform process, have been identified and analyzed in the
literature (Blomquist et al. 2005; Saleth and Dinar 2004; Bromley 1989; Ostrom 1990;
Ostrom et al. 1994). They include:

� Tendency towards inertia, perhaps due to the transaction costs involved in change,
or resulting from path dependency – the tendency of a community or region to
continue along the path it is already following (Saleth and Dinar 2004). On the
other hand, the institutional environment may encourage experimentation and
innovation.

� Level of influence of various stakeholders, determined, for example, by the
asymmetries of power, information, or other resource distribution among them,
which will influence their perception of the costs and benefits associated with the
reform process.

� Social (or otherwise derived) norms of trust and reciprocity, as expressed in the
history of past interactions among individuals and their anticipations concerning
future interactions, and which will be influenced by cultural or other differences
among the individuals who are attempting to coordinate behavior or whose coopera-
tion is needed.
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� Presence of incentives for stakeholders to act, for example for the government to
decentralize, or for water users and other stakeholders to take on responsibilities.

� Principal-agent relationships, including the transparency and enforcement
possibilities in contractual agreements between the stakeholders to carry out
certain functions.

For the purposes of this analysis of decentralization of river basin management and
its performance, these broad categories can be used to assemble a number of variables
that might have some degree of influence on the process of decentralization. Empirical
hypotheses have been formulated as to how each variable might contribute to the likeli-
hood of successful or unsuccessful decentralization of river basin management. The
variables identified are grouped under four main headings:

1. Contextual factors and initial conditions
2. Characteristics of the decentralization process
3. Central-local relationships and capacities
4. Basin-level institutional arrangements

3.2.2
Hypotheses: Analysis of Variables

Contextual Factors and Initial Conditions

The literature on decentralized water resource management indicates that the out-
come of decentralization is partly a function of the initial conditions that prevail at
the time a decentralization initiative is attempted (path dependency). These initial
conditions are elements of the economic, political, and social context of the decen-
tralization effort. Several variables that could capture such conditions are detailed
below.

Level of economic development of the nation measures the ability of the government
to financially support the decentralization process. Although a decentralization initiative
may be undertaken with expectation to reduce the central government’s financial
outlays for river basin management, the early stages of decentralization may require
some additional outlays in order to make the transition; furthermore, some elements
of water resource management have the characteristics of public goods and may
continue to be provided by central government.

All other things being equal, decentralization initiatives are expected to be more likely
to achieve sustainable success where the economic well-being of the nation allows the
central government to bear these initial and ongoing costs.

Level of economic development of the river basin region measures the ability
of the basin stakeholders to commit financial and other resources necessary to the
decentralization process in addition to support from central government. A
degree of financial autonomy, for example through some form of water pricing or
tariffs, makes financial resources available at the basin level and assists the development
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and maintenance of institutional arrangements for basin-level management
(Cerniglia 2003; Musgrave 1997).

All other things being equal, basins that have a level of economic development that
can sustain those resource commitments are more likely to achieve sustainable success
in decentralization.

Initial distribution of resources among basin stakeholders is an important contex-
tual factor that may manifest itself in different ways. On the one hand, extreme
disparities in resource endowments may imperil decentralization; privileged
stakeholders may not want to participate in a process that makes them worse off, and
destitute stakeholders may elect not to participate in a process to which they are
unable to contribute any resources of their own. On the other hand, some inequality of
initial resource endowments may facilitate action by enabling some stakeholders to bear
the costs of taking a leadership role (Blomquist 1988; Ostrom 1990).

The relationship between level of inequality of resource endowments and
successful decentralization is hypothesized to be quadratic, with greatest positive
impact at a certain level of inequality and lower or negative impacts at both lower and
higher levels of inequality of resource endowment distribution.

Characteristics of the Decentralization Process

Certain conditions or characteristics of the decentralization process itself may affect
the prospects for successful implementation. Two necessary conditions of a decentrali-
zation initiative are devolution of authority and responsibility from the center; and
an acceptance of that authority and responsibility by the local or regional units.
Whether these both occur will depend in part upon why and how the decentraliza-
tion takes place.

Top-down, bottom-up, or mutually desired devolution are ways of characterizing the
decentralization initiative. In some cases, central government officials may have under-
taken top-down resource management decentralization initiatives in order to solve their
own problems – for example to reduce their political or financial responsibility in
selected domestic policy areas (Simon 2002), or in response to pressure from external
support agencies. In other cases, bottom-up pressure from stakeholders leads to the
decentralization (Samad 2005). In still other cases, the decision to decentralize resource
management to a lower and more appropriate level may have been the outcome of a
process of mutual discussion and agreement between central officials hoping to
improve policy outcomes and local stakeholders desiring greater autonomy or
flexibility.

All other things being equal, it is anticipated that because decentralization initiatives
require active basin-level stakeholder involvement, they are more likely to be implemented
successfully if devolution is a mutually desired process involving both central govern-
ment and local stakeholders.

Existing local-level governance arrangements contribute to continuation. The
literature suggests that decentralization initiatives are more likely to be accompanied
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by active involvement, resource commitment, and compliance of basin stakeholders
if existing community (village, tribe) governance institutions and practices are
recognized and incorporated into the decentralization process. Also, transaction costs
are likely to be lower if familiar organizational forms are used, rather than an additional
set of organizational arrangements requiring greater adjustment on the part of
stakeholders (though some new institutions will often need to be created to promote
communication and integrate decisionmaking across communities within a river
basin).

All other things being equal, decentralization initiatives are more likely to succeed
in gaining stakeholder acceptance if they take advantage of existing social capital by
being based upon, and constructed from, traditional community governance institu-
tions and practices.

Central-Local Relationships and Capacities

Because successful decentralization requires complementary actions at the central
government and local levels, other aspects of the central-local relationship can be
expected to affect that success. Accordingly, a set of political and institutional
variables were included relating to the respective capacities of the central government
and the basin-level stakeholders, and with the relationship between them.

The extent of devolution of responsibilities and decisionmaking. A decentralization
policy initiative announced by a central government may be only symbolic, while
the central government retains in practice control over all significant resource
management decisions; or it may represent an abandonment of central government
responsibility for resource management without a concomitant establishment of
local-level authority. In both cases stakeholder willingness to commit to decentraliza-
tion and sustain involvement will be undermined. In better situations, the central
government transfers degrees of both authority and responsibility for resource
management to the stakeholders.

All other things being equal, greater prospects for success are expected where both
authority and responsibility are devolved in tandem.

Financial autonomy and financial resources at the basin level reflect ability to
implement decentralization. Decentralization of water resource management to the
lowest appropriate level means that basin-level organizations have at least some
autonomy to determine how funds shall be spent on resource management activities.
On the other hand, decentralization does not have to mean that basin-level organiza-
tions and their members become solely responsible for all resource management
funding. As already noted, one of the indicators of central government support for a
decentralization policy can be its willingness to provide financial assistance to basin-
level organizations without maintaining intrusive control over basin-level spending
decisions. Therefore, while logic and experience suggest that basin-level organizations
must have some degree of financial autonomy and some extent of financial resources
in order for decentralization initiatives to be implemented successfully, the impact may
not be linear.
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All other things being equal, the prospects for success are expected to be hill shaped,
with complete central government funding and control at one pole and complete
basin-level funding and control at the opposite pole.

Local autonomy in institutional reform is the extent to which local communities
can design and implement their own institutional arrangements, encouraging
stakeholder involvement and reducing implementation costs through use of
information better obtained at local level. However, as stakeholders create more
institutional arrangements (particularly organizations and agencies), they incur
greater transaction costs of maintaining all of them and coordinating their
activities (Oechssler 1997).

All other things being equal, successful and sustainable implementation of decen-
tralization initiatives is expected to occur more often in settings where local-level
stakeholders are empowered to craft institutional arrangements for resource manage-
ment at the basin and subbasin levels (including cross-jurisdictional arrangements),
and modify them as needed.

Local-level experience with self-governance and service provision. In any country,
the decentralization of water resource management does not occur in a vacuum. The
ability of central government officials to strike a balance between supportiveness
and intrusiveness, and the capacity of basin-level stakeholders to organize and
sustain institutional arrangements, will in part be a function of their experiences with
respect to other public services or responsibilities. The ability of central and local
participants to perform successfully will depend on the skills and experiences they
have developed.

It is expected that water resource management decentralization initiatives are more
likely to be implemented successfully in settings where local participants have experi-
ence in governing and managing other resources or public services, for example land
uses, schooling, and transportation.

Economic, political and social differences among basin users. In many countries, the
distribution of political influence will be a function of economic, religious, or other social
and cultural distinctions, which will also affect stakeholder communication, trust, and
willingness to cooperate. These distinctions cannot be made to disappear but decen-
tralization will be more successful where their adverse effects can be minimized.

All other things being equal, the greater and more contentious the economic,
political, and social distinctions among basin users, the more difficult it will be to
develop and sustain basin-scale institutional arrangements for governing and manag-
ing water resources.

Adequate time for implementation and adaptation. While it is obvious that longev-
ity of water resource management arrangements may reflect their success, it is less ob-
vious that their success may depend on their longevity. Time is needed to develop ba-
sin-scale institutional arrangements, to experiment with alternatives and engage in some
trial-and-error learning, and to build trust. The relationship between time and success
in water resource management is complicated; it is difficult to achieve a balance
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between the need for adaptability and innovation on the one hand, and the need for
patience to allow sufficient time for reforms to consolidate on the other hand.

A curvilinear relationship may be expected, in which successful implementation is
less likely to be observed among decentralization initiatives that are very young, is more
likely at longer periods, but could taper off if central government and basin-level
arrangements have proved insufficiently adaptable over long periods.

Basin-Level Institutional Arrangements

Successful implementation of decentralized water resource management may also
depend on features of the basin-level arrangements created by stakeholders or by
the central government.

Presence of basin-level governance institutions may be a prerequisite for success-
ful water resource management. Sustained and effective participation of stakeholders
presupposes the existence of arrangements by which stakeholders articulate their
interests, share information, communicate and bargain, and take collective decisions.
Basin-level governance is essential to the ability of water users to operate at multiple
levels of action, which is a key to sustained successful resource preservation and
efficient use (Ostrom 1990).

Because the existence of governance arrangements is a necessary, not sufficient,
condition of successful resource management, success should not be expected every-
where there are basin-level governance institutions, but failure should be expected
everywhere they are absent.

Recognition of subbasin communities of interest. The water management issues in
a basin are viewed differently by the stakeholders that share the resource in various
parts of the basin, according to their location and particular requirements. For
example, downstream users’ perspectives on water quality differ from those of
upstreamers. Thus, while basin-level governance and management arrangements are
essential to decentralized water resource management, the ability of subbasin
stakeholders to address subbasin issues may be as important.

All other things being equal, successful implementation of basin decentralization is
expected to have a positive relationship with level of participation of stakeholders in the
process.

On the other hand, transaction costs may rise as such participation is institu-
tionalized, as a large number of stakeholder organizations within the basin will bring
greater coordination costs.

Here too, then, a hill-shaped relation of this variable to successful decentralization
may be expected, with the absence of subbasin organizations and large numbers of
subbasin organizations associated with lower success and greater prospects for success
in between.

Information sharing and communication. The importance of information – more
particularly, information symmetry – and opportunities for communication to
the emergence and maintenance of cooperative decisionmaking is relatively well
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understood. In water resource management especially, where there can be so many
indicators of water resource conditions and the performance of management efforts,
forums for information sharing are vital to reducing information asymmetries and
promoting cooperation.

All other things being equal, successful decentralized water resource management is
expected to be more likely where information sharing and communication among stake-
holders are more apparent.

Mechanisms for conflict resolution are needed to resolve disagreements between re-
source users about such issues as how well their interests are being represented and
protected, the progress of the resource management program, and the distribution of
benefits and costs. The success and sustainability of decentralized resource manage-
ment efforts require the presence of forums for addressing such conflicts.

All other things being equal, successful implementation of decentralized water
resource management is expected to be more likely in settings where forums for conflict
resolution exist.

The set of variables and their hypothesized impact on the process and perfor-
mance of decentralization in river basin management, as was developed in this
section, will be inferred by applying several statistical tests to data collected from
83 river basins around the world. The data collection process and the construction
of the workable variables are presented in the next sections.

3.3
Data and Variable Formation

A set of survey questions was developed corresponding to the list of variables
presented in the previous section. These were compiled into a questionnaire, in
English, Spanish, French, and Portuguese, which was sent to 197 river basin organiza-
tions around the world. A website with the capability of accommodating an online
response was set up.1 Questionnaires were returned by 103 respondents (52 percent
response rate). After reviewing all responses2 for completeness and accuracy of data
20 basins were removed, leaving 83 responses to comprise the final dataset. A tally of
the survey responses is provided in Table 3.1.

3.3.1
Distributional Facts of the Sample River Basin Organizations

The 83 retained questionnaires reflect a representative distribution of river basin
organizations both across continents and with regard to several basic characteristics

1 www.worldbank.org/riverbasinmanagement.
2 Transboundary river basin management processes are significantly different from institutional

processes in national basins. For this reason, a decision was taken to not include transboundary
basins in the analysis. Three basins that could be considered transboundary were included,
however, because they were either mostly contained in one country or featured a river basin
organization that had been developed only in one country.
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in the sample. Latin America and Europe, which are the leading regions in reform
of river basin management, account for 75 percent of the sample. Of the 83 basins,
32 are located in developed countries and 51 are located in developing countries.
Basin size ranges from less than 10 000 square kilometers to, in three cases, over
1 million square kilometers. About two thirds of the basins have a population in the
range 1 to 10 million. Mean year of creation of basin organizations in developed
countries was 1979, and in developing countries 1989, with one organization
created as early as 1927.

A preliminary analysis of basic correlations among key variables to discover whether
there were some a priori relationships that required consideration found little significant
difference between developed and developing countries as regards such matters as
length of process of decentralization, type of governing body formed, and performance
of the decentralization process. It was concluded, consistent with the analytical frame-
work, that what actually affects the process and performances are the contextual and
initial conditions on the one hand and the characteristics of central-local relationships
and capacities on the other. Therefore, no distinction between developed and
developing countries was included in the empirical analysis.

3.3.2
Data Manipulation

The questionnaire consisted of 47 questions producing 226 primary variables. They
were divided into four groups: (a) general data variables that provide information
on river basin organization contact information; (b) institutional setup variables
that describe various aspects of the institutional arrangements in the basin before
and after the decentralization process; (c) finance variables addressing aspects of
the organization’s budget; and (d) performance indicators that measure various
performances of the organization. A detailed explanation and description of each
variable is provided in Annex 3 of Dinar et al. 2005.

Some of the variables in the dataset are naturally correlated to each other. A
principal component (PC) analysis was conducted in order to simplify the dataset by
combining correlated variables, thus preventing a possible multicolinearity (inclusion

Table 3.1. Distribution of responses and data collection efforts by continent
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of variables that correlate highly with other variables, leading to a biased estimate). A
total of 15 PC variables were thus constructed.3 Another type of manipulation of the
primary variables was the creation of indexes to reflect values that are better expressed
on a relative basis rather than an absolute scale.

Several questions were not answered by all river basin organizations, and thus
several variables have a significant number of missing values and cannot be used. The
primary and manipulated variables that were used in the analysis are presented in
Annex 3 of Dinar et al. 2005, along with the hypotheses regarding their impact on the
decentralization process.

3.4
Empirical Analysis

This section provides the general framework for the statistical analysis of the data
collected from river basins around the world. The empirical approach used includes
several procedures and sets of estimated equations applied in a regression analysis
in order to understand the process and the performance of decentralization and
the interaction between them. Appendix A3.2 to the present chapter contains a list
of variables used and their designations; Table A3.7 in Appendix A3.1 gives descrip-
tive statistics of the variables.

3.4.1
The Empirical Models

The main focus in the empirical analysis is on two types of relationships and their
associated equations. The first, Eq. 3.1, explains a certain phenomenon in the basin,
namely specifics of the decentralization process (P);4 the second, Eq. 3.2, explains the

3 For each PC analysis the following procedure was applied: Let e
j
i,k be the value of the estimated

i-th component of the j-th eigenvector of PC variable k. The value of variable k can then be
calculated as

The estimated PC coefficients were used to create the PC variables, using the first eigenvector from
the PC analysis. The eigenvectors of the first principal components, which were used in the
creation of the principal component variables, explain between 25 and 99 percent of the standard-
ized variance among the variables.

4 Equation 3.1:

P = g(C, R, I | X) (3.1)

where
P is a vector of characteristics of the decentralization process
C is a vector of contextual factors and initial conditions
R is a vector of characteristics of central-local relationships and capacities
I is a vector of internal configuration of basin-level institutional arrangements
X is a vector of “other” variables, identified as necessary.
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level of success or progress of the decentralization process (S).5 The two relationships
are linked in that P is a dependent variable in the first equation and an independent
variable in the second equation, allowing the formulation of an equation system
linking P and S (Eq. 3.3).6

Various statistical methods may be used to measure the degree of success, depend-
ing on the nature of the variable S. Based on the discussion in previous sections,
one possible way is to use a dichotomous variable that takes the value 1 when
decentralization was initiated and 0 when no decentralization took place in spite of
government intent.

A second way of measuring success is to quantify normatively the extent of
achieving several important original goals of the decentralization process by
rank-ing the various basin organizations on a scale ranging from s– to s– in terms of
the decentralization success, which allows S to have more than the two dichotomous
values.

A third way of measuring progress of decentralization is by comparing performance
of certain decentralization objectives between the present and the predecentralization
period. Performance variables may include level of participation, local responsibility,
financial performance, and economic activity. Using this definition, S becomes a
continuous variable.

3.4.2
Empirical Specifications of the Decentralization Process and Its Performance

As regards the specification of Eq. 3.1 explaining the characteristics of the decentrali-
zation process, some variables are of special interest as they contrast observations
across river basin decentralization processes under a variety of situations: they include
length of the decentralization process, transaction costs of the processes, and level of
involvement of stakeholders. During this analysis various statistical procedures were
used, according to the nature of the variable being analyzed.7

Several variables were identified as serving to measure decentralization success or
progress in Eq. 3.2: these included whether or not institutional change occurred; suc-
cess in achieving such major objectives as conflict resolution, flood control, and
water scarcity improvement; and incremental change, before and after decentralization,

5 Equation 3.2:

S = f(C, P, R, I | X) (3.2)

where S is a measure of success/progress of the performance of the decentralization of manage-
ment in the river basin.

6 Equation system (Eq. 3.3), with all parameters having the same meaning as in Eqs. 3.1 and 3.2:

(3.3)

7 For example, TOBIT or OLS procedures were used for length of decentralization process, as values
of that variable are continuous; and a GLM procedure was applied to string variables related to
creation or dismantling of institutions during the decentralization process.
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in the way in which various tasks and responsibilities were carried out. Again, statisti-
cal procedures appropriate to the three different methods of measuring success or
progress described in the previous section were used, according to the nature of the
variable being analyzed.8

3.5
Results of the Statistical Analysis

The results of the statistical analysis are presented in this section. They are split into
three subsections: the equations describing the decentralization process, the equations
describing the decentralization performance, and the equation systems describing
the interaction between the decentralization process and the level of performance.

3.5.1
Decentralization Process

Several relationships were identified that could shed light on the characteristics of
the decentralization process in terms of its length, complexity, and participation of
stakeholders. The hypothesized relationships between the variables in the empiri-
cal analysis, following Eq. 3.1, are based on the discussion in Sect. 3.2. Five equations
were estimated representing various aspects of the decentralization process: insti-
tutions created, institutions dismantled, involvement of water groups, political cost
of the process, and length of the process (Table A3.1, Appendix A3.1 to the chapter).
The explanatory variables used in the analysis are generally in line with the hypoth-
esized signs; certain variables included in more than two equations, such as that
related to the percentage of users paying their tariffs, are significant, and their signs
are as expected.9

3.5.2
Decentralization Performance

The estimated decentralization performance equations, following Eq. 3.2, are pre-
sented in three tables, using different estimation procedures and explanatory and
dependent variables (Tables A3.2, A3.3, and A3.4, Appendix A3.1). Generally speaking,
the various estimated model equations display a robust set of results that support
the hypotheses. Only one coefficient – that related to the percentage of the
basin’s budget obtained from basin stakeholders – displayed the opposite sign to that
expected. Results indicate a significant positive correlation between decentralization
success and share of the budget spent in the basin; share of users paying their tariffs;
comprehensiveness of decentralization reform objectives; and water scarcity level in

8 For example, a LOGIT procedure was applied to the dichotomous variable measuring whether
or not an institutional change had occurred; a TOBIT procedure was applied to the variables
measuring degree of success in achieving various objectives; and an OLS procedure was applied
to the “before and after decentralization” variables.

9 Given the nature of the five dependent variables, different signs of the same explanatory variable
are expected, depending on the equation.
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the basin.10 Top-down initiation of decentralization reform was found to be detrimental
to the success of the decentralization process.

3.5.3
Interaction between Decentralization Process and Its Level of Performance

In order to assess the impact of the decentralization process on the level of success,
several equation systems consisting of two equations were estimated, following
Eq. 3.3. The first equation depicted the decentralization process, as was described
in the previous section, and then the dependent process variable was included as an
instrumental variable in a relationship that described the performance of the de-
centralization process (Tables A3.5 and A3.6, Appendix A3.1). The statistical results
follow more or less the lines that were reported in the case of the single equation
models. However, several of the important coefficients were not significant in the
system equation compared with the single equation estimates. The meaning of these
results will be discussed in the following section.

3.5.4
Interpretation of Results

The results of the analysis are grouped according to the four sets of variables that
formed the basis for the hypotheses developed in Sect. 3.2 above.

Contextual Factors and Initial Conditions

Variables in this group significantly affect the nature of the decentralization pro-
cess and its performance. It is suggested that:

� The greater the extent of initial decentralization in the basin, the less time the
decentralization process took.

� The greater the number of major problems in the basin prior to decentralization,
the greater the extent of reported improvement between before and after decen-
tralization.

� The greater the reliance on surface water in the basin, the higher the degree of
water user involvement and participation; the larger the number of institutions
that were created during the decentralization process; the greater the political
transaction costs associated with the decentralization process; and the greater
the extent of reported improvement between before and after decentralization.

� The greater the water scarcity problem in the basin, the less time decentralization
took; the greater the extent of reported improvement between before and after
decentralization; and the greater the extent of reported success with respect to
the major objectives of basin management. The robustness of the water scarcity
variable is of particular interest as it fits nicely with the notion of “scarperation”

10 Notice that the lower the ratio of rainfall to evaporation, the higher the scarcity, so a negative sign
of the scarcity coefficient in the equation reads as a higher level of scarcity.
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(Dinar and Dinar 2005), which suggests that scarcity is an incentive for cooperation
among the parties involved.

Rich and well-endowed basins do not necessarily have an advantage over less-endowed
basins; stressed resource conditions and the presence of multiple major problems can
be stimulants to effective action. Case-specific approaches may lead to similar perfor-
mances despite very different starting points.

Characteristics of the Decentralization Process

Variables in this group, such as the political economy of the process, participation,
compliance, and governance level, suggest an array of supporting results, as follows:

� The greater the extent of tariff compliance the lower the political transaction costs
of the decentralization process; and the smaller the number of institutions that
were dismantled during the decentralization process.

� The larger the number of water use sectors present in the basin, the larger the
number of institutions that were created during the decentralization process.

� The greater the availability of forums for dispute resolution, the greater the extent
of water user involvement and participation.

� The larger the number of types of disputes in the basin, the greater the extent of
reported improvement between before and after decentralization.

� The greater the political transaction costs associated with the decentralization
process, the smaller the reported improvement between before and after decen-
tralization; and the less likelihood that some form of institutional change was
associated with the decentralization process.

� The greater the number of institutions dismantled during the decentralization
process, the greater the reported improvement between before and after decen-
tralization.

� The longer the decentralization process took, the greater the extent of reported
improvement between before and after decentralization.

� The more comprehensive the basin management objectives were, the greater the
extent of reported success with respect to the major objectives of basin manage-
ment; and the greater the reported improvement between before and after
decentralization.

These results indicate that diverse and crowded basins do not necessarily have
to face higher political cost and lower levels of performance of the reform, if an
appropriate set of mechanisms and objectives, such as forums for dispute resolution,
and a coherent reform agenda, are put in place at the appropriate time and over an
appropriate time period (which may be long rather than short).

Central-Local Relationships and Capacities

Variables included in this set, such as budget and funding by the government agencies
and the initiation of the reform process, are also consistent with expectations. The
common findings include:
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� The larger the share of the basin organization budget received from external
governmental agencies, the smaller the number of institutions that were created
during the decentralization process.

� The greater the share of the organization budget coming from external governmental
agencies, the greater the reported improvement between before and after decentrali-
zation.

� The more top down the decentralization process was, the smaller the extent of
reported success with respect to the major objectives of basin management.

This group of findings indicates that decentralization is more likely to be success-
ful where central government allows stakeholders to initiate and lead the reform
process, with a certain amount of budget support.

Basin-Level Institutional Arrangements

This set of variables includes local configurations such as user group presence and
budget sources and usage. Common finding across the regression models suggest
that:

� The greater the presence of existing user groups in the basin, the greater the reported
improvement between before and after decentralization.

� The greater the share of the basin organization budget spent within or returned
to the basin, the greater the extent of reported improvement between before and
after decentralization; the more likely that some form of institutional change was
associated with the decentralization process; and the greater the extent of reported
success with respect to the major objectives of basin management.

� The greater the share of the basin organization budget contributed by other
sources, the smaller the extent of water user involvement and participation.

� The larger the share of the budget collected from basin stakeholders, the greater the
number of institutions that were dismantled during the decentralization process; and
the longer the decentralization process took.

� The greater the budget per capita, the lower the extent of reported success with
respect to the major objectives of basin management.

The results of this group of variables indicate that presence of water user organizations
can positively impact the decentralization process, even if their involvement makes
the process longer. Also, the basin organization budget is an important tool for
management and for encouragement of participation, and can significantly enhance
the decentralization process if well designed and managed. Again, success in this
respect is not confined to well-endowed basins.

3.6
Conclusion and Policy Implications

The statistical estimates suggest that both the process of decentralization and its
performance level, as measured by several variables, are well explained by a set of
explanatory variables. Several independent variables provide a robust explanation
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regardless of the equation selected and the estimation procedure used, and merit
further attention.

Water scarcity is an important variable that affects the process as well as the perfor-
mance of decentralization. As water in the basin is less abundant incentives for a simpler
decentralization process and a more successful outcome are more likely. The presence of
scarcity may therefore be a stimulus to reform, uniting the stakeholders in the basin.

In addition to water scarcity, the number and severity of other water resource prob-
lems present in a basin prior to decentralization was (perhaps surprisingly) a posi-
tive factor with respect to both the initiation of decentralization reforms and their
perceived success. The more ambitious and nearly comprehensive the decentraliza-
tion effort was, and the greater the problems users faced, the more likely they were to
see the effort as worthwhile and effective.

Existence and number of organized user groups was positively associated with the
initiation of decentralization reforms, but also with the costs and difficulty of achieving
decentralization. Existence of dispute resolution mechanisms was positively associated with
water user involvement and with perceived decentralization performance. Length of
the decentralization process was positively associated with perceptions of decentraliza-
tion success and with tariff compliance and share of the basin organization budget
contributed by stakeholders. A decentralization process that was characterized by pro-
tracted political struggle leaves a negative impact on the decentralization performance.

Dismantling of institutions during the decentralization process contributes to the
performance of the decentralization process. Combined with the two preceding
findings, it appears that complexity and conflict are two distinct characteristics and
work in opposite ways. The mere presence of a larger number of organizations within
a river basin, and the sheer length of time a decentralization reform takes, do not
appear to be substantial negative factors. On the other hand, highly conflictual decen-
tralization processes are associated with poorer performance, and some elimination
of previously existing institutional arrangements may be a positive factor. Thus what
matters is not so much how complicated or lengthy the process is, but the degree of
conflict and the ability to make organizational changes along the way.

River basins with higher percentages of their budgets from external governmental
sources (such as the local and federal governments) benefit from better stability and
support and it shows in the performance of the decentralization process, although the
same relationship does not hold for the budget share contributed by other outside
sources.

In basins where stakeholders accepted greater financial responsibility, complying with
tariffs and contributing to the budget for basin management, decentralization
process and performance measures increased. Combined with the preceding finding,
it appears that the financial dimensions of decentralized river basin management are
both important and complex: it is the combination of financial responsibility (on the
part of water users), financial autonomy (basin revenues remaining in the basin), and
central government support that is associated with success, and not necessarily one
element alone. This is consistent with the analytical framework, which hypothesized
that a configuration of factors that included a supportive but not controlling role for
the central government, and responsibility but not complete independence for the
water users in the basin, would be associated with successful implementation of
decentralization reforms.
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Appendix A3.1 – Statistical Tables

In Tables A3.1–A3.6, values in parentheses are t-values: t > 2.326 indicates significance
at 1 percent; 2.325 > t > 1.646 indicates significance at 5 percent; 1.644 > t > 1.282 indicates
significance at 10 percent.
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Table A3.1. Equations describing some features of the decentralization process
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Table A3.1. Continued
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Table A3.2. GLM and TOBIT equations of the decentralization performance
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Table A3.2. Continued
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Table A3.3. OLS equations of the decentralization performance
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Table A3.4. LOGIT equations
of the decentralization per-
formance
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Table A3.5. Results of a manually estimated GLM-Poisson equation system of decentralization proc-
ess-performance
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Table A3.5. Continued



58 A. Dinar  ·  K. E. Kemper  ·  W. Blomquist

Table A3.6. Results of a simultaneously estimated OLS equation system of decentralization process-
performance
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Table A3.7. Descriptive statistics of the variables included in the working dataset
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Appendix A3.2 – Variables Used in the Analysis

%BgtBsn. Share of the basin’s budget obtained from basin stakeholders.

%BgtExtr. Share of the basin’s budget allocated by external (government) agency.

%BgtSpnt. Share of the budget spent in the basin and not returned to external govern-
ment.

%BgtSrcs. Share of budget from sources other than government and basin
stakeholders.

%UsrPay. PC variable measuring percentage of users in the irrigation, industrial, and
urban sectors that pay their tariffs.

BgtPrCpta. Budget per capita in the basin.

ExistUsrGrp. PC variable measuring existence of irrigation, industrial, and domestic
user groups (measured as individually dichotomous variables) in the basin.

Facilities. PC variable incorporating the values (length or quantity and capacity) of
canals, reservoirs, dams, and treatment facilities into one “facilities” variable.

FormsDisput1. Forums available to hear disputes.

FormsDisput2. Measures, using a dichotomy variable, the existence of dispute reso-
lution institutions.

GovrBdy. Distinguishes between levels of governance of the basin organization us-
ing values ranging 1–5 with increasing centralization.

ImprvRespons. PC variable taking into account the difference between after and be-
fore decentralization regarding five responsibilities, with higher values indicating greater
success.

IncrmntImprv. PC variable measuring incremental improvement in various problems
in the basin before and after decentralization.

IncrmntTasks. PC variable measuring incremental change in eight variables measur-
ing tasks of local and basin-level management before and after decentralization.

InstCng. Dichotomous variable measuring whether or not there was an institutional
change associated with the decentralization process.

InstCreatd. New institutions created in decentralization process.

InstDismntld. Institutions dismantled in decentralization process.
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MainObj. PC variable comprising three main objectives of the basin organization re-
lated to conflict resolution, flood control, and water scarcity improvement.

MinrObj. PC variable comprising three minor objectives of the basin organization, a
combination of a set of 25 possible minor objectives.

MtdCreatn. Variable indicating whether basin organization creation was bottom up
or top down.

PltclCost. Variable measuring the political and transaction costs of the decentraliza-
tion process via the creation of new institutions.

PrblmsAftr. PC variable measuring composite success of decentralization.

PrblmsBfr. PC variable measuring composite level of problems in several domains
related to management issues in the basin: flooding, water scarcity, environmental
quality, water conflicts, land degradation, and development issues.

Scarcity1. Variable reflecting one measure of scarcity, measured as the ratio between
rainfall and evapotranspiration.

Scarcity2. Variable measuring available water resources per person residing in the
basin.

SectrComposit. PC variable measuring composition of the subsectors in the basin:
irrigation, industry, domestic, hydropower, and environment.

SectrUseShars. PC variable taking into account distribution of water use shares of
the five main water-using sectors: irrigation, industry, domestic, hydropower, and
environment.

ShareSW. Variable measuring share of surface water in the available water resources
in the basin.

SuccObj1. PC variable capturing the integrated level of success of the three main
objectives and the other 25 minor objectives.

SuccObj2. PC variable measuring the success of the three main objectives.

TypesDisput. Main types of disputes or issues that usually need resolving.

WuasInvlv. Variable assessing the degree of water user association involvement and
participation.

YrCreation. Variable measuring the year in which the basin organization was created.

YrsDecentral. Variable measuring the length of the decentralization process.
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Australia: Murray-Darling Basin
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4.1
Background

4.1.1
Introduction

Water resources are a major public issue in Australia because of their scarcity and
extreme variability. Although the coastal fringes are relatively well endowed with
water, and are therefore where most of the population resides, the interior is arid
and water is very scarce, making Australia the driest inhabited continent on Earth.
The Murray-Darling basin is an interior basin of southeast Australia, taking its name
from the two dominant rivers, the Murray and the Darling. It is defined by the catch-
ment areas of these rivers and their many tributaries.

In light of the high degree of development of water use in the basin, the dominant
basin management issues of the 20th century were water scarcity, overallocation of
water rights,1 and drought exposure. These issues stimulated the development of
certain institutional arrangements in the basin from the beginning of the 20th century
to the 1990s. Those institutions provided for the management of water distribution
through the issuance of water use licenses; the allocation of Murray River flows among
the states of South Australia, New South Wales, and Victoria; the construction and
operation of water storage facilities to conserve and regulate river flows; and in the
latter decades of the century, moratoriums on the issuance of water licenses, and
ultimately a cap on diversions from the Murray-Darling system.

The gradual decline in the health of the Murray-Darling system over this period
indicated that a more innovative approach was required, and the integrated water
resource management approach initiatives that have been introduced in response
have had some degree of success in finding a balance between complex hydrologi-
cal and institutional issues.

4.1.2
Basin Characteristics

The Murray-Darling basin lies to the west of the Great Dividing Range, which runs
the length of the east coast of Australia. The basin extends across much of south-

1 Almost half of the basin’s surface water management areas are overappropriated; that is, autho-
rized uses exceed mean annual flows.
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eastern Australia, with the mouth of the Murray River on the southern coast of
Australia near Adelaide. It includes over 1 million square kilometers, and about one
seventh of the land area of Australia. The basin extends to over three quarters of the
state of New South Wales, more than half of the state of Victoria, significant portions
of the states of Queensland and South Australia, and includes the whole of the
Australian Capital Territory. Well over half of the basin is in New South Wales and
almost a quarter is in Queensland. The basin contains more than 20 major rivers as
well as important groundwater systems. It is also an important source of freshwater
for domestic consumption, agricultural production, and industry.

The rivers of the Murray-Darling basin are characterized by flat gradients (much
of the basin is less than 200 meters above sea level), highly variable flows, and
limited runoff. Average annual runoff is some 24 million cubic meters, of which around
half is lost to evaporation and percolation. Total runoff is the lowest of any of the world’s
major basins and average annual flow to the sea is a mere 400 cubic meters per second.
Much of the basin is semiarid and some 86 percent of the area contributes no runoff.
The basin covers 14 percent of Australia but receives only 6.1 percent of Australia’s mean
annual runoff (Goss 2003).

Wetlands play an important role in the basin’s rich ecosystem. There are about
30 000 wetlands in the basin, with 11 being listed for their internationally significant
environmental values. The wetlands are major considerations in environmental
management of the rivers.

The water resources of the basin are now highly developed. Annual diversions from
the river system are 11.43 million cubic meters, 96 percent of which is for irrigation
(Goss 2003). Total water storage capacity in the basin is 34.7 million cubic meters, which
supports some 1 470000 hectares of irrigated crops and pastures (representing 71 percent
of Australia’s total area of irrigated crops and pastures).

In 1996 the basin was home to nearly 2 million people (or about 11 percent of the
total Australian population) and another million people outside the basin were
heavily dependent upon the basin’s water resources. The basin boasts a gross value
of production of over A$23 billion, of which approximately A$4.5 billion is generated by
irrigated agriculture.2 Around 40 percent of Australia’s gross value of agricultural
production originates from the Murray-Darling basin.

4.1.3
Water Resource Problems

Many of the water resource problems in the Murray-Darling basin emanate from
its predominantly semiarid nature. As described in the previous section, runoff is
limited, and it is becoming increasingly difficult to find the supply to meet the
growing demand in this economically active region.

A second (though related) major basin management issue is salinity. For climato-
logical and geological reasons, much of Australia’s soils store quantities of salt. In many
irrigated areas, the application of water to the soil has elevated the concentration of
salts in the underground water table and in surface water channels draining irrigated

2 10 Australian dollars = 7.4 US dollars (April 2006).
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land. Compared with this irrigation-related salinity, however, a much larger and
more difficult challenge is dryland salinity. A European model of land clearing for
agricultural development was followed in Australia in the late 19th and 20th centu-
ries. It has been estimated that 15 billion trees, which used to transpire the saline
water their roots drew from the aquifers, were removed from the Murray-Darling
basin alone. Saline groundwater levels in these areas have risen closer to the surface,
sterilizing productive land in some places and boosting river salinities through
surface runoff pathways. Currently it is estimated that 7 million hectares of Australia
are affected by dryland salinity, and the National Land and Water Resources Audit
projects that without intervention this will rise to around 17 million hectares by the
year 2050.

There are other aspects to water quality deterioration in the basin. Awareness of
the impaired status of aquatic and riparian species and habitat in much of the
basin has risen since the 1970s and reached a level of concern at the outset of the 21st
century that nearly matches that for water scarcity. In response to growing evidence
of a decline in river health, the Murray-Darling Basin Commission sponsored work
to bring together current studies and knowledge and to inform the debate on
restoration of river health. The results (Norris et al. 2001) showed, among other things,
that:

� 38 percent of the river length assessed had biota that was significantly impaired.
� 10 percent of the river length was found to be severely impaired, having lost at

least 50 percent of the types of aquatic invertebrates expected to occur there.
� over 95 percent of the river length assessed in the Murray-Darling basin had an

environmental condition that was degraded and 30 percent was considerably
modified from the original condition.

This has set the scene for what the Basin Commission has termed the Living
Murray initiative, which is a concerted attack on the failing health of the Murray
River. The states were already addressing environmental flows in other streams in
the basin, but were slower to address the Murray itself because its highly regulated
nature as a transboundary river limits the options for modifying flows. Large
reductions of water diversions for consumptive uses are expected to be necessary in
order to achieve the levels of ecological restoration envisioned by the Living Murray
initiative. Currently, there is a major focus of debate in Australia concerning the
need to recover a proportion of the water now allocated to agriculture and to reassign it
to the maintenance of river health.3 “The new competition for water is river health
versus extraction of water for economic gain, and the nation is currently engaged in
substantial debate on this issue within the Murray-Darling basin” (Haisman 2003:32).
In 2005, the national government indicated its willingness to step into the water
market to purchase supplies that would otherwise be diverted from the river,
especially if conservation measures alone do not appear sufficient to restore river flows
to needed levels.

3 Assuming the resumption of property rights from agriculture was accompanied by compensation
payments, the total cost could be in excess of A$2 billion.
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In addition, the Murray-Darling basin contains wetlands, lakes, and forests of great
natural and cultural – even international – significance (Goss 2003). The Macquarie
Marshes are covered by the Ramsar Agreement on Wetlands of International
Importance, to which Australia is a signatory. The first step of the Living Murray
initiative is focused on the restoration of adequate water supplies for six “significant
ecological assets” located along the Murray, identified by the Murray-Darling Basin
Ministerial Council: the Barmah-Millewa forest, the Gunbower and Koondrook-
Perricoots forests, the Chowilla floodplain, the Hattah lakes, the River Murray
channel, and the Murray mouth, including the Coorong and Lower lakes.

Thus, the current array of basin management issues in the Murray-Darling includes
water supply allocation, limiting water use, arresting and reversing water quality
degradation, and restoring and protecting ecological values.

4.2
Decentralization Process

4.2.1
Pre-reform Arrangements for Water Resource Management

Basin management has evolved and been organized in the Murray-Darling in ways
that distinctly reflect the nature of Australia’s federal constitutional arrangements.
The Australian Constitution devolves nearly all domestic policy matters to the states,
with very limited authority for the Commonwealth, or national government.
Management organizations and functions have therefore never been unified at the river
basin scale or uniform across states.

In addition, water resource management arrangements were, prior to reform, very
centralized within each state. In New South Wales and Victoria, for example, all
management and planning was carried out from Sydney and Melbourne, though
water user advisory committees operated at subbasin level. There was also little
attempt at cost recovery for water use or for management of headworks, irrigation
schemes, or floodplain protection. Some administrative costs were recovered through,
for example, license fees. Pricing for urban water supply was based largely on prop-
erty tax, and cross-subsidies were common.

At basin level, the foundations for water resource management were laid down by
the River Murray Waters Agreement of 1914, which set out a plan for infrastructural
regulation of the Murray to ensure that riparian states, through the activities of the
River Murray Commission, received their agreed allocations of water. The basic
agreement was innovative for its time and lasted through a number of amendments,
though it was clear by 1985 that more radical reforms were needed (see Sect. 4.2.3).

4.2.2
Impetus for Reform

Prompted by substantial fiscal problems in the late 1970s and early 1980s, the states
undertook a thorough examination and reorganization of water provision and water
management operations, with the aim that publicly provided services for which
fees could be collected should be either corporatized (turned into governmental
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bodies that were financially self-sufficient – “ring-fenced” – by performing services
for fees and maintaining their own assets) or fully privatized. States and territories
were encouraged to undertake such reforms by the Commonwealth government,
which offered financial incentives (tranche payments) for the adoption of mea-
sures consistent with an initiative known as the national competition policy, which
was intended to improve public sector efficiency in Australia. Table 4.1 summa-
rizes the management and related financing changes that took place in New South
Wales and Victoria in response to these reforms.

These changes were important not only because they assisted the transition to water
pricing and cost recovery practices more nearly consistent with contemporary
principles, but also because they facilitated a round of other changes to state
ministries. Once the construction, operation, and maintenance of infrastructure and
the provision of services such as water supply had been removed from state-level
departments of water resources (leaving them largely with planning and regulatory
functions), a next step in most states and at the Commonwealth level was the combin-
ing of water resource departments or ministries with other natural resource or
environmental departments that encompassed portfolios such as agriculture, land use
planning, forestry, and fisheries. These changes have facilitated a policy shift toward
integrated resource management with greater prominence being given to water
quality and environmental issues.

Coupled with these state-level developments was a gradual but significant change
in federal-state relationships that made it easier for the Commonwealth government
to add its weight to the reform process. Although the Commonwealth government
itself lacks direct constitutional authority to make and enforce water resource policy,
national-level policy leadership in Australia (with respect to water and several other
issues) has grown substantially since World War II, when the states surrendered their
income-taxing powers to the Commonwealth, which ever since has collected income
taxes on a nationwide basis and distributed the revenue back to the states (and terri-
tories), enabling it to offer financial incentives to states to conform with policy
directions approved by the Commonwealth. The clearest indication of this factor in
the water sector was the adoption in 1994 of the national water policy reform initiative
by the Council of Australian Governments (COAG), the peak intergovernmental
forum in Australia.

4.2.3
Reform Process

In 1985 discussions commenced involving the governments of New South Wales,
Victoria, South Australia, and the Commonwealth to negotiate a successor to the
River Murray Waters Agreement in the light of growing resource and environmen-
tal problems in the Murray-Darling basin. This process culminated in 1992 with the
signing of the Murray-Darling Basin Agreement, whose charter was “to promote
and coordinate effective planning and management for the equitable, efficient and
sustainable use of the water, land and other environmental resources of the Murray-
Darling basin” (Goss 2003). Queensland and the Australian Capital Territory were
integrated into the new arrangements. The Murray-Darling Basin Commission was
established to take over the transboundary water management role and was also
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given responsibility for coordinating integrated catchment management across the
whole basin. The Murray-Darling Basin Ministerial Council became the political or
policymaking body (operating by consensus, with participating governments
having an effective veto), and the Murray-Darling Community Advisory Committee
became the community stakeholder consultative body.

Table 4.1. Management functions in New South Wales and Victoria, pre- and post-1980
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In addition to operating as the executive body for implementing the Ministerial
Council’s decisions on basin policy and management, the Basin Commission
advises the Ministerial Council on basin conditions and concerns. The commission
consists of representatives from each basin government and is supported by staff;
operations are funded under the cooperative agreement among the participating
governments. The Community Advisory Committee advises the Ministerial Coun-
cil, representing the interests and concerns of local communities and stakeholder
groups throughout the basin.

River Murray Water is a ring-fenced business operation of the Murray-Darling
Basin Commission; it controls the flows of the transboundary Murray River as a
bulk supplier, operating infrastructure facilities on the main stem of the river to
assure the states of New South Wales, Victoria, and South Australia of their flows
under the provisions of the 1914 River Murray Waters Agreement (as amended).

As described in the previous section, a significant element of the reform
process has therefore been the emergence of national-level leadership on water
policy, with state consent. The 1994 national water policy reform initiative was
revised in 2003–2004 as the national water initiative, with the following key compo-
nents:

� Separation of resource management and regulatory roles of government from
water service provision.

� Greater local-level responsibility for water resource management.
� Greater public education about water use and consultation in implementing

water reforms.
� Research into water use efficiency technologies and related areas.
� Consumption-based volumetric pricing and full cost recovery for water services,

with removal or transparency of cross-subsidies.
� New investments in irrigation schemes or extensions of existing ones are to be

undertaken only after being appraised for economic viability and ecological
sustainability.

� State and territory governments are to implement comprehensive systems of water
allocations or entitlements, which are to be backed by the separation of water
property rights from land and include clear specification of entitlements in terms
of ownership, volume, reliability, transferability, and, if appropriate, quality.

� Formal determination of water allocations or entitlements includes allocations
for the environment as a legitimate user of water.

� Promotion of water trading (including across state and territory borders) of
water allocations and entitlements to the extent feasible within the social or physi-
cal and ecological constraints of catchments.

State and territorial achievements in the enactment of these reforms could be
rewarded by the Commonwealth with tranche payments.

During 2005, a National Water Commission was established and began to meet.
Its stated purposes are to promote long-range water resource planning and the
coordination of state and Commonwealth policies. The commission represents
another example of the recent increase in national-level attention to water resource
policy issues.
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4.2.4
Current Situation

Water management arrangements in the Murray-Darling basin have thus evolved
from a focus on managing rivers for water quantity and security of supply, to
 integrated catchment management designed to maintain both water quantity and
water quality and better balance water use for human consumption with that required
to maintain healthy riverine systems. Governments in the Murray-Darling basin
have made a conscious effort over time to adapt their arrangements to address weak-
nesses in dealing with emerging issues such as water scarcity and salinity, or to
address instances where the arrangements have contributed to such resource degra-
dation.

This transition is manifested in particular policy statements developed and adopted
by the Murray-Darling Basin Ministerial Council, whose Natural Resource Manage-
ment Strategy, adopted in 1990, explicitly embraced integrated catchment management
as the basis for water resource management in the basin. The Ministerial Council and
the Community Advisory Committee jointly adopted a further policy statement in 2001,
Integrated Catchment Management in the Murray-Darling Basin 2001–2010: Delivering
a Sustainable Future, with which all Ministerial Council strategies and actions are to
be harmonized.

The states in turn have all, over the past 15 to 20 years, established forms of
decentralized catchment management bodies with a mandate to advise on all aspects
of natural resource management. States have, however, balked at giving these bodies
too much authority, in particular the power to raise their own funds through land taxes.
The arguments against more autonomous catchment management authorities that are
empowered to make management decisions and raise land taxes may be grouped into
three broad categories: protests from landowners, especially farmers, about the cost
impost; concerns about creating a fourth tier of government; and opposition from local
governments that fear encroachments upon their planning functions.

The states’ reluctance to empower the catchment management bodies with auto-
nomous revenue authority has to some degree been overcome by the national
government’s decision to disburse funds for natural resource management directly to
properly constituted catchment management authorities under the National Action
Plan for Salinity and Water Quality, and the Natural Heritage Trust program.

The institutional arrangements for governing and managing the Murray-Darling
basin have been modified in substantial ways. The state governments and the Murray-
Darling basin organizations have been supplemented at the subbasin level with
catchment management bodies that are still developing their own roles in land, water,
and natural resource management. At the national level, COAG and the Commonwealth
government have become closely involved in the development of national water policy
reforms and initiatives that in some respects lead and in other respects follow the
integrated water resource management direction taken during the 1990s by the Murray-
Darling Basin Ministerial Council. COAG’s latest set of proposals, published in June
2004, would further advance a number of reforms to water licensing, water trading,
and the enhancement of environmental water flows.
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Table 4.2 shows the institutions that play a role in water resource management in
the Murray-Darling basin, and summarizes their functions.

4.3
Application of Analytical Framework

It is now possible to return to the analytical framework (Chap. 1) and review the factors
identified there as potentially related to successful development of basin-scale decen-
tralized institutional arrangements for integrated water resource management.

4.3.1
Contextual Factors and Initial Conditions

Contextual factors and initial conditions in the Murray-Darling basin were in most
respects quite favorable to the development of new institutional arrangements leading
towards integrated water resource management. The level of economic development
in the basin and in Australia as a whole has made it possible for stakeholders and
governments to invest time and money in knowledge generation, travel, meetings,
and other tasks associated with the planning, negotiation, adoption, and implemen-
tation of institutions for river basin management. There are few class, religious, or
other sociocultural distinctions keeping Australians throughout the basin from
being able to establish communication, share information, or make and keep agreements
(where issues exist efforts are being made to resolve these – for example development
of indigenous action plans in relation to natural resource management). Overall, the
Murray-Darling basin was quite favorable social and economic terrain for the
development of basin management institutions: its semiarid climate makes water
issues significant enough to stimulate action, and the relative wealth and homoge-
neity of its population present few barriers to such action.

The initial distribution of resources among basin stakeholders has clearly favored
irrigators in the basin, who account for more than 90 percent of water diversions. This
has slowed the pace of reforms such as licensing restrictions and cost recovery
pricing, with the latter driven more by national economic policy reforms than by
internal basin-scale reform efforts. Indeed, national reform efforts articulated through
COAG have provided helpful leverage to policy actors within the Murray-Darling
basin trying to enact and implement restrictions on water diversions and the reduction
of agricultural water subsidies. Current reform efforts oriented toward implementa-
tion of the Living Murray initiative have entailed several concessions toward irrigation
interests. Thus, the irrigators’ position has affected the shape and speed of institutional
reform in the Murray-Darling basin.

4.3.2
Characteristics of Decentralization Process

If anything, the construction of basin management institutions and policies in the
Murray-Darling basin has been as much a matter of integration as of decentraliza-
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tion. Concerns that might arise in other countries about the ability or willingness of
central government to genuinely devolve decisionmaking authority are of little con-
sequence in Australia, where primary decisionmaking authority predominantly and
initially rested at the subbasin level with the state governments. Over time, and with
the cooperation and consent of the national government, the states have constructed
intergovernmental arrangements to control and operate Murray River flows and then
to address other issues.

Table 4.2. Water resource management institutions and roles in the Murray-Darling basin
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Central-level recognition of basin governance and management has been complete
and consistent. The Commonwealth government not only recognizes but participates
in and helps to fund the basin-scale organizations such as the Ministerial Council and
the Basin Commission. Through financial incentives offered to the states and to
substate catchment management authorities, and through establishment of and par-
ticipation in bodies such as COAG, the national government has actively encouraged
the development of integrated water resource management in the Murray-Darling
basin. These commitments from the national government have remained consistent
across elections and changes in party control.

4.3.3
Central-Local Relationships and Capacities

Two factors in this component of the analytical framework are less than favorable
to successful integrated water management at the basin level. One is the past and
current system of water rights. Entitlements to the use of water are issued by states
rather than by any basin-scale or larger entity, leading to some differences in the
rules governing water entitlements (for example, with respect to duration, security,
and transferability). Rights generally fall into three categories: licenses issued to
organizations such as irrigation companies, trusts, or districts; licenses issued to
individuals; and rights of riparian landowners. Overallocation of water licenses now
represents one of the principal challenges of basin management. Nor has ground-
water been fully integrated into the licensing system. Overall, the systems of water en-
titlements in the basin continue to require further reform if measures such as water
trading and the protection of environmental flows are to be implemented fully.

Table 4.2. Continued
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Also, the organizations in the basin most directly associated with integrated
resource management (for example the subbasin catchment management authorities)
have virtually no financial resources of their own and are dependent on funding
contributed to them by the state and Commonwealth governments. Although it is
unlikely that this source of funding will dry up, it represents a potential area of finan-
cial insecurity.

Other factors in this category are more favorable to the successful and sustainable
implementation of integrated water resource management. Especially noteworthy
is the basin management participants’ ability to create and modify the institutional
arrangements to meet their needs and circumstances. The state and Common-
wealth governments have amended and even completely replaced the agreements
for the Murray River and the Murray-Darling basin during their existence, and have
reconstituted the basin governance arrangements to their current structure of
Ministerial Council, Basin Commission, and Community Advisory Committee.
Furthermore, the participants retain the authority to make other changes in the
future.

Another very favorable factor has been the extent of experience at the local and
state levels with self-governance and service provision. For example, Curtis et al.
(2002) have pointed out that the adoption of integrated catchment management
approaches with active community participation has been helped considerably by
the existence of and experience with Landcare groups since 1986, and the provision
of Commonwealth funding for improved land and other resource management
practices through the Natural Heritage Trust program beginning in 1988. By the time
the Murray-Darling Basin Ministerial Council adopted its Natural Resource Manage-
ment Strategy in 1990, there were already numerous subbasin groups addressing issues of
improved land stewardship; participatory catchment management was therefore
introduced into a situation already rich with social and organizational capital.

4.3.4
Internal Configuration of Basin-Level Arrangements

The existence of basin- and subbasin-level governance organizations, with firm
recognition and considerable support from the state and Commonwealth governments,
has created very favorable conditions for successful and sustainable development of
integrated resource management. The states themselves are recognized as communities
of interest within the river basin, as are a number of stakeholder communities represented
on the Community Advisory Committee. Basin users and policymakers appear to
have a rich array of means by which to negotiate and enter into agreements for
committing and combining resources for projects and programs to improve basin
conditions. Monitoring of basin conditions is performed regularly and then consoli-
dated into a basin perspective by the commission staff, in whom considerable confidence
is voiced.

Two factors about the current institutional arrangements within the basin have less
certain status. The clarity of institutional boundaries has been reduced somewhat by
the introduction of the relatively new catchment management bodies. Local govern-
ments within the basin are not entirely certain how the land and water management
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activities of these bodies will overlap or coordinate with the traditional land use regu-
latory authority of local governments, or with larger programs undertaken at the
basin scale, such as the Living Murray initiative. These uncertainties may prove to be
nothing more than temporary as each organization readjusts to the new arrangements.

Partly connected with this is the issue of conflict resolution. Arrangements exist
and have been used to deal with conflicts between water users and conflicts
between the states, but it is less clear how (that is, by what process or through what
body) conflicts would be addressed and resolved that arose between substate and
subbasin entities (such as a local government and a catchment management body),
or between catchment management bodies, or between a catchment management
body and a rural water authority.

4.4
Performance Assessment

4.4.1
Stakeholder Involvement

In the institutional arrangements for governing and managing the Murray-Darling
basin, there are several key participants or groups of participants. Some are water
user groups, such as irrigators and urban water suppliers. Others are participants
with formal roles in the Murray-Darling basin institutional structure, such as the
departments and ministries of the member states, the national government, and the
Murray-Darling Basin Commission members and staff.

All levels of water management are now supported by stakeholder advisory groups
of one kind or another. This is complete in the case of privatized irrigation schemes,
where there is now no government involvement, but is also particularly well devel-
oped for integrated catchment management. The basin population has nearly
20 years’ experience in such community and government partnerships and brings
a highly informed and sophisticated capability to the task. Public consultation is
now the norm, even for urban water and wastewater projects.

Irrigation is a very large stakeholder group in the Murray-Darling basin, but it is
not a strictly homogenous group. Some irrigators are crop farmers (especially in
New South Wales and Queensland) who have favored a fairly liberal granting of water
licenses, and have been willing to accept less security and more variability in their
water deliveries. On the other hand, there are irrigators with high capital invest-
ment in permanent plantings (orchards and vineyards, especially in South Austra-
lia and Victoria), who have favored more restrictive granting of water licenses in
order to maximize the security of water deliveries to license holders. The irrigators
have been more nearly united, however, in their opposition to the idea of real
reductions in water licenses and diversions for environmental protection – for instance,
as part of the Living Murray initiative.

State and Commonwealth policymakers promoting the Living Murray initiative
might be able to reduce irrigator resistance by offering expanded water trading, so
that irrigators with insufficient water allocations might be able to acquire water
from those with more than adequate allocations. However, the scope of water trading
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is limited by the fact that it must occur within the state issuing the water license. Also,
many water licenses are issued to schemes (irrigation districts, trusts, or
companies) rather than to individuals, and in those cases trading among individuals
depends upon the rules of the scheme rather than the rules of the state. In response to
these limitations, COAG in June 2004 proposed the elimination of restrictions on
interstate water trading, and on water trades out of irrigation schemes. If enacted in
law, these proposals would mark a significant step toward the creation of a basinwide
water trading marketplace.

Urban water suppliers in the Murray-Darling basin appear to have moved closer to
full cost recovery, and their rates have encouraged conservation by their customers.
Thus the prospect of reduced water diversions does not alarm urban water suppliers
to the same degree it does irrigators, though concern remains as to whether resistance
to further rate increases will affect the ability of urban suppliers to maintain adequate
revenues while per capita and per household sales of water decline.

Another important set of participants in the basin is the state ministries related
to water and other natural resources. Their paramount interests appear to be
(a) maintaining state autonomy; (b) receiving Commonwealth tranche payments for
following or implementing national competition policy initiatives; and (c) protecting
their constituents in negotiations concerning basin policies. The combination of these
motives leaves state ministries wanting to do enough to keep Commonwealth support
flowing and to prevent encroachments on their autonomy, but not necessarily any more
than that.

The reliance upon consensus as a decision rule in the Ministerial Council allows
each state (and the Commonwealth) to block decisions or actions with which it
disagrees. This may cause long delays in implementation of basin policy, or may
simply encourage states to follow different policy directions. As regards the cap on
diversions, for example, the council agreed to the policy, but five years later
Queensland and the Australian Capital Territory had yet to determine their cap
amounts, and New South Wales had calculated its cap differently from Victoria and
South Australia.

A succession of Commonwealth governments have sustained participation in,
commitment to, and funding for the Murray-Darling institutions. Here, the Com-
monwealth seems to be balancing two prime considerations: the Murray-Darling
basin is economically and politically significant enough to warrant the national
government’s serious attention, but the basin’s situation is distinct and should not
necessarily be the basis for nationwide policies that would apply to other basins in
Australia with different circumstances. Having a basin-scale set of institutional
arrangements in which the national government can participate, but which isolates
decisionmaking so decisions apply only to that basin, may satisfy the Commonwealth’s
combination of interests in this regard.

The Murray-Darling Basin Commission is another key participant in basin
policymaking and implementation. One of the commission’s key strengths is as a
nonpartisan adviser, providing support without perceived favoritism or bias, and
acting as a source of good neutral science and sound advice on basin policy ques-
tions. By performing these roles, the commission maintains the support of the states
and Commonwealth. The commission staff are also interested in maintaining the
commission’s relative prominence in basin policymaking, and not having resource
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management issues devolved completely to state and substate actors. The commission
is viewed as a premier basin organization worldwide, and this prestige is a substantial
motivator for its staff.

4.4.2
Developing Institutions for Integrated Water Resource Management

Water resource management is still driven by policy elites and audit groups in each
state, but all actual management is carried out at regional level in local offices with
almost complete delegation for policy implementation, including water sharing.
Management and operation of dams and irrigation schemes have been transferred
to entities designed for completely localized day-to-day management, and for
financial sustainability. In all states but Victoria, this has included the privatization of
irrigation schemes and their assets into the hands of the irrigators. Urban water and
floodplain management have always been local responsibilities, albeit with some
central technical and financial assistance, and this has continued and intensified in
both technical and financial aspects.

Goss (2003) presents five criteria for sustainable river management: stable institu-
tional organization formally recognized by means of a treaty, law, or agreement; a
technical secretariat and stable funding; a sound knowledge base; integration; and
transparency and community involvement. He finds the arrangements in the Murray-
Darling to have been greatly strengthened with respect to each criterion since the 1980s.
Chief among the achievements cited by Goss is the adoption of the cap on water
diversions, an agreement among the participants adopted by the Ministerial Council
to arrest development of water use to 1994 levels, as a first step toward the restoration
of river health.

Goss and others have, however, found some points of weakness in the Murray-Dar-
ling arrangements. These include:

� Frequent turnover of members occurs on the Ministerial Council and on the Basin
Commission.

� The Murray-Darling Basin Commission lacks experts from outside government.
� The requirement of unanimity among commission and council members repre-

senting six governments, and for parliaments of all six governments to approve
any changes to the Murray-Darling Basin Agreement, slows decisionmaking.

� There is a lack of representation on the Community Advisory Committee by some
key industries affected by basin management, and many representatives on the
committee are government appointments.

� While understanding of basin issues, policy, and projects is relatively strong among
Ministerial Council, Basin Commission, and Community Advisory Committee
members, broader stakeholder understanding of basinwide natural resource
issues, decisionmaking processes, and policy matters is often poor, prompting the
commission to allocate more resources to improved community participation (Goss
2003).

� Urban interests, rural towns, women, and aboriginal interests have been
underrepresented on catchment management councils, at least in Victoria (Curtis
et al. 2002).
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� Demand management in the growing urban areas will need the kind of attention
and emphasis in the near future that water use restrictions for irrigation have had
recently.

4.4.3
Effectiveness and Sustainability

The national water policy reform agenda articulated in 1994, and couched in terms
of a national competition policy, placed considerable emphasis on water manage-
ment moving onto a sound financial footing. Economic elements of water reform
policy required removal of cross-subsidies, consumption-based water pricing, new
investments only if they were economically viable and ecologically sustainable, better
specification of water entitlements, and the encouragement of water trading. These
reforms were accompanied by institutional reforms that separated regulatory roles
from service provision, required greater local-level responsibilities for management,
and encouraged public education and consultation.

These reforms are advanced across the basin. Generally, both urban and rural
(irrigation) water supply infrastructure now get no government funding for opera-
tions and maintenance and a very small and steadily decreasing amount of capital
funding. The concept of a renewals annuity has been accepted as part of the pricing
structure to ensure the long-run sustainability of the asset base.

The relationship between water resource management (including water alloca-
tion), water quality, and ecosystem health has increasingly been recognized within
the Murray-Darling river basin, and a number of key programs have been adopted
that address specific and general water resource problems in an interrelated fash-
ion. These include:

� The Natural Resources Management Strategy was developed as an umbrella strat-
egy to address many complex natural resource degradation issues on an integrated
catchment management basis. The strategy focuses upon investigation and
education to strengthen the knowledge and skill base. The integrated catchment
management policy statement is a commitment by the community and governments
of the basin to manage and use the resources of the basin in an ecologically sustain-
able manner.

� The Living Murray initiative (discussed earlier) involves a vision of a “healthy
River Murray system, sustaining communities and preserving unique values”
(MDMBC 2002:5). This seven-year program features principles of adaptive
management based on detailed annual reviews of river health. The Sustainable
Rivers Audit will serve as a regular assessment of river health and ecological
condition. This audit also includes performance indicators for macroinvertebrates,
fishes, water quality, hydrology, and physical habitat.

� Steadily increasing diversions from the rivers of the basin raised concerns that
urrent levels of water use were unsustainable. The Murray-Darling Basin Ministe-
rial Council commissioned a basinwide audit of water use, which revealed that
median flow to the sea had been reduced by 79 percent from natural conditions by
the high levels of diversions. The 2000–2001 review of cap implementation (MDMBC
2002) indicated that transparency in reporting concerning cap compliance was
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resulting in pressure upon communities that are not in compliance, as well as their
governments.4 The review of the operation of the cap in 2002 concluded that the cap
is an essential first step in achieving a sustainable basin ecosystem and that it has
significantly reduced risk of environmental degradation.

� The problem of salinity is being approached on a number of fronts. The Murray-
Darling Basin Commission Salinity and Drainage Strategy arose from concerns
about salinity and waterlogging problems along the Murray River, with studies
showing that the irrigation areas affected by high water tables could increase from
559 000 hectares in 1985 to 869 000 hectares in 2015 (MDBMC 1987). Under the
15-year strategy, states agreed to be responsible for actions taken after 1 January
1988 significantly affecting river salinity. End-of-valley salinity targets were adopted
for each tributary catchment to be achieved by 2015, a market in salt credits was
set up, and joint salinity interception schemes were agreed upon to manage exist-
ing saline inflows. This strategy has largely been successful in stemming salinity
caused by irrigation (MDBC 1999). However, dryland salinity has continued to
threaten river salinity, and the National Dryland Salinity Research, Development
and Extension program has been established to further understanding of the
nature of dryland salinity and possible remediation strategies. In addition, the
National Action Plan for Salinity and Water Quality is a partnership plan between
communities (mostly as represented by their catchment management bodies) and
government to fund and manage specific actions, such as tree planting, aimed at
salinity control.

� The development of a massive 1 000-kilometer algal bloom in 1991–1992 in the
Darling River prompted increased concern regarding eutrophication in the basin.
In 1994, the Murray-Darling Basin Commission adopted the Algal Management
Strategy to reduce the frequency and intensity of algal blooms and other water quality
problems associated with nutrient pollution in the basin, through a framework of
coordinated planning and management actions.

In summary, the Murray-Darling Basin Commission and its stakeholders have
shown commitment to understanding and taking proactive efforts to address
critical issues in the basin through ongoing and reliable measurement, development
of scientific knowledge, and an integrated and participatory approach, all expressed
through basin- and subbasin-scale initiatives.

4.5
Summary and Conclusions

4.5.1
Review of Basin Management Arrangements

Management arrangements in the Murray-Darling basin do not represent a simple
template. They are complex, they have a history that has shaped their current structure

4 A region and its government are considered to be in breach of addressing water use overallocation
or to not have commitment to cap compliance when breaching the cap several years running.
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and direction, and they are tailored to the particular circumstances of Australian
federalism and the climate and topography and basin management issues there. While
certain design elements might be transportable to other circumstances (a community
advisory committee, a funding formula, and so on), the overall structure has been
crafted and modified over time to fit and adapt to this basin.

Its fit, its complexity, and its adaptability are among its principal strengths, and help
to explain the robustness of the basin management institutions in the Murray-Dar-
ling. As noted in the preceding section, there are weaknesses and criticisms to be made
of the Murray-Darling arrangements, but its successes in gaining intergovernmental
cooperation and commitment, instituting mechanisms for stakeholder participation,
and generating a trusted body of data about basin problems and conditions are
considerable.

4.5.2
Future Prospects

Today, the individuals and organizations in the Murray-Darling basin management
structure stand on the threshold of a new era, in terms of organizational arrangements
and policy direction. They are incorporating subbasin catchment organizations into
the framework for integrated water resource management, while leaving the basin-
level organizations relatively unchanged for the time being. They are also attempting
to achieve an ambitious portfolio of ecological restoration objectives, in addition to
but distinct from their past focus on balancing water supply and demand for human
consumption. And they undertake these efforts at a time when national-level bodies
are becoming more actively involved in water policy, creating a national water policy
framework into which the Murray-Darling will be expected to fit. Over the next
decade, these challenges will test further the robustness of the institutions for river
basin governance and management in the Murray-Darling basin.





Chapter 5

Brazil: Alto Tietê Basin

R. M. Formiga Johnsson  ·  K. E. Kemper

5.1
Background

5.1.1
Introduction

The Alto Tietê basin is located in São Paulo state, in the Southeast region of Brazil.
It corresponds to the upper part of the Tietê River, which flows roughly westwards
to join the Paraná River. The huge urban agglomeration of São Paulo places enormous
demands on the Tietê River and other water resources, and improved management of
these resources has been a subject of discussion since the 1970s, when técnicos (tech-
nical government officials) from São Paulo state took the lead in promoting integrated
water resource management. Increased political freedom within Brazil during the 1980s
encouraged the process of decentralization in decisionmaking. During the 1990s
legislation on decentralized water resource management in Brazil was first approved
in São Paulo state, with the Alto Tietê basin being one of the forerunners in this
process.

The new institutional arrangements set up during this period have had to cope with
numerous problems, including pollution of water sources and competing demands for
limited supplies. The actual process itself has been beset with difficulties, including
tension between state and basin-level institutions and their respective responsibilities,
and continued disagreement over such issues as water use pricing. As a result the main
Alto Tietê Committee has found it difficult to function effectively, and the subbasin com-
mittees have emerged as more effective organs (Formiga Johnsson 2004).

5.1.2
Basin Characteristics

Brazil is rich in water; it is estimated that about 12 percent of the world’s water resources
are located in the country.1 However, distribution of these resources is extremely uneven.
The Amazon river basin, which covers 48 percent of the country’s territory, accounts
for almost 74 percent of Brazil’s freshwater resources but houses less than 7 percent of

1 Surface water availability is 179 000 cubic meters per second, which reaches 267 000 cubic meters per
second (18 percent of the world’s water resources) if one considers the flow from neighboring
countries into the Amazon, Uruguay, and Paraguay river basins. The total volume of groundwater
resources is estimated at 112 billion cubic meters. All data presented in this section are from ANA 2002,
IBGE 2006, and Ministério do Meio Ambiente/Secretaria de Recursos Hídricos 2006.
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its population. In contrast the Northeast region, which includes most of the semiarid zone
of the country, accounts for 18 percent of Brazil’s territory and about 28 percent of its popu-
lation but has only 5 percent of water resources. The Southeast region, with 73 percent of
the country’s population, 11 percent of its territory, and about 10 percent of its water
resources, is the heart of Brazil’s industrial, financial, and commercial economy and also
has the highest agricultural production. This growth has generated increasing pressure
on the region’s water resources, due to conflicting demands from multiple users and
the steady deterioration of water quality.

The Tietê – São Paulo state’s largest river – runs 1 100 kilometers from its eastern
source in the São Paulo metropolitan region to the western border of the state where
it joins the Paraná River (Fig. 5.1). The Alto Tietê corresponds to the upper part of
the basin, from the headwaters of the Tietê River in Salesópolis city to the Rasgão
reservoir. The climate in the basin is typical of tropical high plain savannas, with a
temperate summer. The average temperature in the basin is about 17.8 degrees Celsius,
and ranges from annual averages of 13.8 to 24.3 degrees Celsius. Precipitation averages
1 400 millimeters per year throughout the basin.

The area covered by the Alto Tietê basin is almost coterminous with the metropoli-
tan region of São Paulo. With a drainage area of 5 985 square kilometers (2.4 percent of
the state’s territory), the basin encompasses 35 of the 39 municipalities and 99.5 per-
cent of the population of Greater São Paulo. Thirty-seven percent of the basin’s
territory is urbanized. Population growth in Greater São Paulo has been rapid in re-
cent decades, and the urban sprawl continues to expand as low-income residents
are continually expelled from the urban center to the city’s periphery. In 2000,

Fig. 5.1. Tietê river basin in the
Paraná hydrographic region.
Source: ANA (2002)
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17.8 million people lived in the basin, and estimates are that in 2010 the population
will reach 20 million (FUSP 2002a).

This massive human occupation was accompanied by the large-scale construction
of water infrastructure, including dams, pumping stations, canals, tunnels, and
interbasin transfers to and from neighboring basins. These projects were usually
built to serve multiple purposes, especially hydropower, urban supply, and flood
control. Today, the Alto Tietê basin is served by a complex hydraulic and hydrologi-
cal system (Fig. 5.2). Despite this extensive water infrastructure, the water availability
of the region is still very low (201 cubic meters per person per year), even lower than
the semiarid regions of the Brazilian Northeast.

5.1.3
Water Resource Problems

Water resource problems in the Alto Tietê basin largely stem from the rapid urban
and industrial growth during the second half of the 20th century, which has placed water
resources under intense pressure and has given rise to a number of related issues.

Imbalance between Water Demand and Availability

Total water consumption in the Alto Tietê basin greatly surpasses basin water avail-
ability (FUSP 2002b; Gomes 2004), and nearly half of the current urban supply of

Fig. 5.2. Alto Tietê basin: Major dams and interbasin transfers. Source: DAEE (www.daee.sp.gov.br)
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63 cubic meters per second is imported from the Piracicaba River basin to the north,
with smaller amounts diverted from the Capivari and Guaratuba rivers (Fig. 5.2).
Within a few years demand will outstrip existing water supply systems; suggested
solutions include water demand management, reuse, and expanding existing system
capacity, or constructing new systems linked to adjacent basins. However, conflict has
arisen as the Piracicaba basin has itself undergone rapid population and economic
growth, increasing significantly its own demand for water. The Alto Tietê basin plan
(FUSP 2002a,b) favors a demand management approach, in order to postpone as long
as possible the need to divert water from new sources.

Water Quality

According to the water quality information produced by the São Paulo State Environ-
ment Agency (Companhia de Tecnologia de Saneamento Ambiental; CETESB), the
principal rivers, including the Tietê, present reasonable water quality conditions in
the upstream portion of the basin. However, in the downstream portion, from the
border of São Paulo municipality onwards, these rivers are classified as of extremely
low quality (FUSP 2002a,b). The situation is exacerbated by inadequate solid waste
collection and disposal; a large amount of garbage goes uncollected and is often
disposed of in the region’s rivers and lakes (FUSP 2002b). The situation for industrial
solid waste is worse; in a recent study of Greater São Paulo’s 39 municipalities,
only 9 declared that they regulate the disposal of industrial waste (FUSP 2001).
Sewage collection and treatment are also inadequate; major investments in treatment
and collection network expansion were only initiated in the Alto Tietê basin in
the 1990s and the situation still remains characterized by deficits in coverage
(FUSP 2002b).

Water Resource Protection and Urban Expansion

Figure 5.3 shows how population growth in the metropolitan area is advancing into
the three most important drinking water source systems (Cantareira, Guarapiranga-
Billings, and Alto Tietê). Attempts to regulate this expansion have been unsuccessful;
for example, the state Headwaters Protection Law, passed in the 1970s, was not enforced
effectively, and informal residential development expanded into protected areas,
particularly in the Guarapiranga basin (Kemper 1998). The law was revised in 1997 to
allow certain types of land use and water management in the municipalities, permitting
controlled industrialization, tourism facilities, installation of sewerage systems, and
housing improvements.

Hydropower, Growing Urban Demand, and Pollution

The struggle for drinking water in Greater São Paulo has also come into conflict with
the influential hydropower sector.2 The Guarapiranga and Billings reservoirs were built

2 Keck (2002) gives an overview of the problem of water supply in the São Paulo metropolitan
region from a historical and political perspective.
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for power generation purposes in the 1920s and 1930s respectively. For decades, a large
volume of water was diverted from the Tietê River and the heavily polluted Pinheiros
River into the Billings reservoir for use by the Henry Borden hydropower plant
(Fig. 5.2). Following increasing pressure from environmental groups pumping to
Billings was suspended in 1992, and organic pollution has been significantly
reduced, though plans to increase energy production by pumping water from the
Tietê and Pinheiros rivers remain on the agenda of the Metropolitan Water and
Energy Company (Empresa Metropolitana de Águas e Energia; EMAE).3 The water
quality of the Guarapiranga reservoir, which supplies São Paulo city, continues to
worsen, even with the launching of a pollution control program (Rehabilitation
of Urban Areas: Guarapiranga Project) in 1992, conducted in partnership with the
World Bank.

Uncontrolled Use of Groundwater Resources

Lack of monitoring and control of groundwater use has resulted in a significant
increase in groundwater abstraction, particularly by industry, with less than 2 per-
cent of wells legalized by the Department of Water and Electric Energy (Departamento
de Água e Energia Elétrica; DAEE) (FUSP 2002a,b). A 2000 study estimated ground-
water extraction in the basin at 7.9 cubic meters per second, and expected it to
increase to 16.5 cubic meters per second by 2010. The consequence is the lowering of

Fig. 5.3. Urban expansion to-
wards the major urban water
supply systems of Greater São
Paulo. Source: FUSP 2002b

3 After a major drought in 2000, which culminated in a national-level energy crisis the following year,
a special license was granted to transfer an outflow of up to 4 cubic meters per second in the case of
a demand for emergency power (FUSP 2002b). There are also projects for cleaning up the Pinheiros
River so that it would be possible to use it as was done in the past, but now attending the environ-
mental regulations (Agência de Bacia do Alto Tietê 2004).
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the water table and a resulting increase in pumping costs, as well as the possibility
of well contamination, potentially expanding to the most protected zones of the
aquifer.

Urban Flooding

Urbanization in the São Paulo metropolitan region has resulted in increased imper-
meability of soils and more rapid runoff, increasing susceptibility to flooding. The Alto
Tietê water resource plan located 72 critical points during the floods of 1998–1999. This
is, however, a municipal responsibility, outside the control of water resource policy (a
state attribution). A macrodrainage plan for the Alto Tietê basin – seeking to diagnose
existing and expected problems and to devise solutions from a technical, economic,
and environmental perspective – was prepared in 1998 and has been updated and
gradually implemented.

5.2
Decentralization Process

5.2.1
Pre-reform Arrangements for Water Resource Management

Water management practices in São Paulo state have historically been a local affair,
even for the federal waters crossing it.4 This is especially the case in the Alto Tietê
basin, where all waters are under state dominion.

In technical, human, and financial terms, São Paulo’s water management and
environmental agencies are the best equipped in the country. DAEE was created in
the 1950s and was the first to issue water use permits in Brazil. Nevertheless, it was
unable to prevent or reduce the proliferation of policies affecting water use by other
sectoral agencies, with little coordination. In addition CETESB, created in the 1970s,
is widely respected for its technical competence; however, its command-and-control
regulations have been mostly limited to the state’s largest industries and worst polluters,
and some other players, for example water and sanitation companies, have been
subject to much weaker regulation and enforcement.

Thus, despite their resources, the São Paulo state management agencies were still
unable to control the speed with which water resources in the Alto Tietê basin were
being appropriated and used. In addition, there has been little coordination and
integration between DAEE and CETESB to manage water quantity and quality, and
between those agencies and many others directly involved with problems of water
use and planning in Greater São Paulo, such as the Metropolitan Planning Agency
for Greater São Paulo (Empresa Metropolitana de Planejamento da Grande São Paulo;
EMPLASA).

4 The distinction between federal and state waters is defined in the 1988 Constitution. The federal
government has jurisdiction over waters that cross state or international boundaries. The water
located entirely within the territory of a single state, as well as groundwater resources, are in state
domain, except when they are used by federal infrastructure projects.
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The system in the Alto Tietê basin prior to reform could therefore largely be char-
acterized as (a) compartmentalized (quantity separate from quality, surface water
separate from groundwater resources); (b) centralized finances, planning, and
decisionmaking at the state level, since the municipalities, private users, and civil
society had no say in how to manage the water resources; and (c) inadequate,
considering the insufficient technical, administrative, and financial resources avail-
able for planning, control, and enforcement activities when compared to the com-
plexity and magnitude of the problems (Formiga Johnsson 1998).

5.2.2
Impetus for Reform

The impetus for reform of water resource management in the Alto Tietê basin
emanated from a number of factors operating at national, state, and basin levels. At
the national level, the technical water resource community – led in large part by
técnicos from São Paulo – began in the 1970s to promote integrated water resource
management within river basins. These ideas received encouragement during the
1980s, when political democratization signaled readier acceptance of decentraliza-
tion and civic participation in policymaking.

Brazil was thus well placed to be a forerunner in adopting a new water resource
management system in consonance with the principles recommended by major
international charters and organizations such as the Dublin Statement of 1992 and
the World Bank in 1993. These principles include the integration of sectoral policies,
the decentralization of management to river basin level, the participation of stake-
holders, and the concept of water as an economic good.

São Paulo was considered a state in which reform of water resource manage-
ment was both necessary and feasible. The state in general, and the Alto Tietê basin
in particular, was characterized by high levels of financial and industrial develop-
ment and output, high average per capita income, and relatively sophisticated
institutional development. On the other hand, rapid economic and urban development
threatened the water supply within the region, and current arrangements were
inadequate to deal with this threat.

However, positive processes and factors were at work increasingly during the 1980s.
The water management institutions to a large extent favored reform and had the
capacity to implement it. Social movements within the state and the Alto Tietê basin
were becoming increasingly vocal in demanding new water policies and updated
institutions capable of dealing with the water management challenge, as it became
increasingly clear that integrated water resource management was essential for the
sustainability and rational use of water resources in the basin.

5.2.3
Reform Process

Stimulated by the factors described in the previous section, São Paulo state became
the first in the country to define and adopt a new decentralized state system for
water resource management, formalized as Law 7.663 of 1991 (Table 5.1). The inten-
tion was to create regulatory bodies at state and river basin levels that would then
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define the details of how the management instruments foreseen in the legislation (for
example water permits and charges) would operate. In the Alto Tietê basin this pro-
cess was marked by two distinct processes: (a) decentralization from the state to the
basin level, which occurred with the creation of the Alto Tietê Committee in 1994 and,
more recently, its water agency; and (b) further decentralization pushed by the Alto
Tietê Committee within the basin in 1997–1998, which resulted in five subcommittees
at lower territorial levels.

Making the river basin the basic unit in the organizational structure was largely
based on the French system. The center of gravity of the new system would be the
river basin committee, whose formal functions would include setting guidelines
and approving river basin plans; proposing pricing criteria and values for water
tariffs and a program for allocating water tariff proceeds; and integrating the
decisionmaking and programs of water-related institutions working in the basin.
Basin agencies would be the executive arm of the committees, providing technical

Table 5.1. Main elements of São Paulo Water Law (1991) and complementary legislation
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support and implementing their decisions. Bulk water charges would give financial
autonomy to the new basin institutions. A fund to finance water management was
also established – the State Fund for Water Resources (Fundo Estadual de Recursos
Hídricos; FEHIDRO). The 1991 Water Law had called for the immediate creation of
the Alto Tietê Committee, but it was only formally established in November 1994.

Committee governance was divided into four bodies: the executive board, the
assembly, the executive secretariat, and the technical chambers. The 48 seats of the
committee assembly are divided equally among representatives of three sectors:
municipal government, state government agencies (including public water users), and
organized civil society groups (including those representing private water users).
This composition is quite different from the later 1997 federal law, in which users are
grouped together and must occupy exactly 40 percent of the seats and civil society
at least 20 percent. For this reason, many have called the São Paulo model overly state
based.

To help deal with the complexity of such an intensely urbanized and industrial-
ized region, in 1997 the committee proposed a division of the Alto Tietê basin into
five hydrologically based subbasins under the aegis of five subcommittees (Rocha
2002).5 This division was designed in 1993–1994 but was only implemented in 1997
in the context of the revision of the Headwaters Protection Law, which called for
the elaboration of specific legislation for each subbasin of the Alto Tietê. For this
reason, although they also have the same attributions of the central committee, the
main responsibilities of the subcommittees are the regulation and implementation
of headwater conservation, protection, and recuperation policy at the local and
regional levels. Their deliberations must be submitted for approval to the Alto Tietê
Committee assembly, which is responsible for promoting the integration of subbasin
policies.

The Alto Tietê Committee created its basin agency in 2001. However, this agency is
poor in technical, financial, and institutional capacities, while DAEE remains the
committee’s executive arm in charge of technical and administrative support. Fully
working basin institutions have yet to be created in the Alto Tietê basin, mainly
because the financial vitality of these bodies remains very limited. Between 1994 and
2003, FEHIDRO allocated R$21 million (US$9.8 million)6 to the Alto Tietê Committee.
This is only enough to minimally sustain these basin bodies until the management
system is fully operational.

Water charges were supposed to be introduced in 1995–1996, but lack of political
will to approve complementary legislation blocked the process for a long time. The
state Water Charges Law (Law 12.183/2005) was finally adopted in March 2006. Now
every committee can start its own process of adopting the water charge system in
accordance with the state legislation. The committee’s proposals are also under the
regulation of the State Water Resources Council (CRH).

Other management instruments have advanced further. DAEE has actively issued
water permits in recent years, especially for withdrawal and consumption. The

5 Cotia-Guarapiranga (1997), Juqueri-Cantareira (1997), Billings-Tamanduateí (1997), Pinheiros-
Pirapora (1998), and Tietê-Cabeceiras (1998).

6 1 US dollar = 2.15 Brazilian reals (March 2006).
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number of water permits issued in São Paulo state as a whole ranged from 215 in 1994
to over 4 000 every year since 2002. Most of the 23 state committees also have their
own basin plan, and several updates have been made of the state water resource plan
since 1991.

All in all, the São Paulo management system can be characterized as reasonably
advanced, even though the rhythm of implementation has been much slower than
the initial process of approving the Water Law and creating the basin committees.

5.2.4
Current Situation

Table 5.2 indicates the main institutions for water resource management in the Alto
Tietê basin, and their principal functions. In practice the National Water Agency
(Agência Nacional de Águas; ANA) and other federal institutions exercise little
power in the basin compared to the state-level Energy, Water Resources, and Sani-
tation Secretariat (Secretaria de Energia, Recursos Hídricos e Saneamento; SERH).
This body coordinates the state water management system, including DAEE and
the Basic Sanitation Company of São Paulo State (Companhia de Saneamento Básico
do Estado de São Paulo; SABESP). In a similar way the State Secretariat for the
Environment (Secretaria de Estado do Meio Ambiente; SMA) coordinates the activities
of CETESB. Other state-level government organizations include CRH, CORHI, and
FEHIDRO.

The Alto Tietê Committee was set up to integrate water resource management
in the basin, and has a high proportion of state government representation. It is
funded principally by FEHIDRO, since the Alto Tietê Basin Agency remains unable
to provide technical and administrative support to the committee, with DAEE
performing these functions. The subcommittees of the Alto Tietê basin are currently
proving to be more effective organizations, although they still do not yet have their
basin agencies.

5.3
Application of Analytical Framework

5.3.1
Contextual Factors and Initial Conditions

In the Alto Tietê basin and in São Paulo state more generally, the context seemed
favorable to the development of a decentralized and integrated water resource
management system. The state is by far the most important industrial and financial
center of Brazil, generating almost 32 percent of the country’s gross national product
in 2003. Its average per capita income (2003) of R$12 619 (US$5 869) is well above the
national average of R$8 694 (US$4 044) (IBGE 2006). It was also reasonable to expect
that the strongest advances in promoting decentralized stakeholder models of water
resource management in Brazil could take place in the state that had the richest, best
equipped, and most experienced water management institutions.
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In social terms, both the Alto Tietê basin and the state as a whole was fertile terrain
for reform: motivated by worsening water-related problems, a result of intense urban-
ization and industrialization, social movements demanding improved water policies
emerged in the mid-1980s, especially in the Alto Tietê and Piracicaba basins.7 DAEE
técnicos saw water reform based on a sound water resource policy as necessary if DAEE
were to carry out its formal water management attributions.

The initial distribution of resources among basin stakeholders also seemed to favor
reform. The main users are the urban water supply companies, which face serious
problems of supply in the face of growing demand. On the other hand, the irrigators
– traditionally the water users that are most resistant to change, and especially to water
charging – use an almost insignificant amount of water in the Alto Tietê basin, although
they are a major user at the state level.8 The industries are the second largest user in the
basin.

Despite this favorable context, the political will to advance the change has proved
insufficient to overcome the resistance and fears of the stakeholders discussed above.
The political and environmental complexities of the Alto Tietê basin seem to make it
particularly difficult to implement practices involving integration and participation
in decisionmaking.

5.3.2
Characteristics of Decentralization Process

As previously noted, the decentralization process in the Alto Tietê basin occurred
in two stages: decentralization from the state to the basin level, and further decen-
tralization within the basin, resulting in the setting up of five subcommittees at lower
territorial levels. While the devolution of authority and responsibility from the state
level to the basin level was desired by both state government and local stakeholders,
there is no agreement about the extent of this decentralization, particularly regard-
ing the financial autonomy and capacities of the river basin bodies.

The need to decentralize within the basin, however, had consensus from the earliest
stages of mobilization for the creation of the Alto Tietê Committee (Rocha 2002).
Although the Alto Tietê is a small basin in physical terms, state and local stakeholders
recognized that the complexity of such an intensely urbanized and industrialized re-
gion required smaller scales for management. Some have disagreed with the method-
ology used to define the five subcommittees that were created, because they were not
based on purely hydrological criteria. But few question either the need to create comple-
mentary deliberative bodies at lower levels or the fact that basin management
participants should be allowed to create and modify institutional arrangements
according to their needs and circumstances. The fact that there is no conflict between

7 An in-depth analysis of the societal movements, and of the São Paulo system’s construction and its
interface with the national water management system, can be found in Formiga Johnsson 1998.

8 While irrigation in the basin uses only 2.56 cubic meters per second, the sector uses 101.56 cubic
meters per second in São Paulo state as a whole.
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Table 5.2. Main institutions for water resource management in the Alto Tietê basin
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the responsibilities of the central committee and the subcommittees demonstrates that
the decentralization that occurred is satisfactory for both sides (the center and the local
levels), even though difficulties in coordination do exist.

5.3.3
Central-Local Relationships and Capacities

Prior to reform, São Paulo state already had well-equipped management institu-
tions with a highly qualified technical corps, so decentralization has largely entailed
developing a culture of integrated management among technical state officials and

Table 5.2. Continued
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building capacities in new management practices involving shared decisionmaking.9

A decade after the process began substantial improvements can be observed, including
increased integration of information systems and actions, and the elaboration of
water resource plans at both the state and basin levels that reflect more comprehensive
and higher-quality understanding of water problems.

Above all, considerable advances have occurred in water use controls through the
implementation of a new water permit system, even though monitoring and control
is still not systematic (Baltar et al. 2003). The water permit has gradually become a
strategic element in water resource management and control, and will take on even
greater importance with the implementation of bulk water charges. Volumetric charges
will not apply to actual use but rather to the size of water use permits, in order to
promote a greater association between permit requests and actual needs. In the
absence of a water pricing mechanism, users often request permits for volumes above
their intended usage.

Until the system is fully operational, other capacities that eventually should develop
at the river basin level remain in the purview of state agencies. The main state institu-
tions – SMA, CETESB, and particularly DAEE – have been providing technical and
administrative support to the basin committees. FEHIDRO has been providing small
but regular amounts of money to all basin committees. The Alto Tietê basin receives an
annual average of less than R$2.3 million (US$1.07 million), derived from hydropower
sector royalties, which is divided between the main committee and the subcommittees
(one third and two thirds, respectively).10

In short, the advances in state water management capacity have been considerable
and in some cases crucial for the survival of the basin committees in this transitory
phase. However, tensions and problems exist between the central authorities and the
local bodies and, as the Alto Tietê case exemplifies (see Sect. 5.3.4), basin committees
are not always effective. Indeed, the São Paulo water resource management system as
a whole has been showing signs of breakdown in the face of the state government’s
incapacity to make it fully operational, especially by implementing bulk water charges.
However, the recent approval of the Water Charges Law in December 2005 raises hopes
for substantial advancements.

5.3.4
Internal Configuration of Basin-Level Arrangements

All of the new institutions defined in the Water Law have been formally implemented
in the Alto Tietê basin. However, the Alto Tietê Committee has yet to become a

9 São Paulo is one of the few exceptions to a recent phenomenon in Brazilian state government,
in which most qualified técnicos in water management are consultants, usually paid through
international agencies. A disadvantage of this trend is that states have less incentive to build their
own qualified professional corps. Only recently have these states developed some of their own
institutional capacity, a result of current reforms (Garjulli 2001b).

10A study conducted by Alvim (2003) showed that the projects are relatively well distributed geographi-
cally among the areas of influence of the various decisionmaking bodies: 16 percent were destined to
projects proposed by the main committee; 26 percent to the Cotia-Guarapiranga subbasin; 18 percent
to the Tietê-Cabeceiras subbasin; 15 percent to the Billings-Tamanduateí subbasin; 13 percent to the
Juqueri-Cantareira subbasin; and 12 percent to the Pinheiros-Pirapora subbasin.
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forum for effective decisionmaking, and its performance has tended to vary with the
effectiveness of its top officials (Keck and Jacobi 2002).11 For example, during one
dynamic period following 1997, the committee was able to promote a broad integrated
urban drainage policy for Greater São Paulo. The committee also cosponsored a two-year
process of public hearings and debates on the revision of the Headwaters Protection Law
(Keck 2002). More typically, however, state institutions, including SABESP and DAEE, tend
to make major water-related decisions without going through the committee. Gaining
influence over state programs constitutes the main challenge for all basin committees in
Brazil, especially those with little or no capacity for implementing a water pricing system.

After 2001 the situation apparently worsened,12 and the main committee weakened
to such an extent that it essentially only discussed the allocation of FEHIDRO funds.
The basin agency, which does not have much technical capacity, took on the role of
the committee for other issues, actively participating in debates about water manage-
ment questions affecting the basin; and DAEE provided technical and administrative
support to the main committee (which should be the role of the water agency) and
will probably continue to do so until the agency becomes financially independent with
the institution of water pricing.

The subcommittees are generally considered more dynamic and effective than the
main committee (Alvim 2003; da Cunha 2004; personal interviews in June 2004). The
most important role of the subcommittees is to deal with one of the most
serious water-related problems of the basin: making water resource protection and
urban expansion compatible through the implementation of the state Headwaters
Protection Law of 1997. This law reflects the new approach within São Paulo that
attempts to integrate water quantity and quality, linking the management of water
to its environmental aspects, especially water pollution and land use. Despite this
promising start, however, the implementation of such policies is likely to face sig-
nificant difficulties, since reaching the proposed goals depends on the capacity and
will of municipal authorities to improve their urban regulations so as to guarantee
the control and monitoring of land use in the subbasins.

5.4
Performance Assessment

5.4.1
Stakeholder Involvement

Water reform in São Paulo state and in the Alto Tietê basin has considerably changed
the political scenario for water resource management at both the state and basin levels.
Stakeholders that in the past were entirely excluded from decisionmaking – particularly
municipalities, private water users, and civil society – have come onto the political scene
and important steps towards further decentralization have been taken, though tradi-

11The study conducted by Keck and Jacobi in the context of the Watermark Project describes in length
the dynamics of the Alto Tietê Committee between 1997 and 2001, within the broader institutional
context and the process of social mobilization and organization.

12Keck and Jacobi (2002) already observed a significant decline in committee dynamism in 2001.
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tional power positions have been slow to change and levels of participation continue
to vary. The state government, through DAEE and CETESB, tends to dominate agenda
setting and discussion outcomes in the main committee and subcommittees (Alvim
2003). Da Cunha’s (2004) analysis of social networks in the Guarapiranga and
Billings subcommittees notes that actors from the state and municipal governments
interact strongly while civil society representatives are clearly marginalized from
decisions.

Since the beginning of the water reform, two main issues have generated conflict
and are of crucial importance to the issue of stakeholder involvement: first, the
degree of decentralization and the related issue of whether the revenues from water
charges (once they are implemented) should be administered at state or basin level;
and second, delays in the implementation of a pricing system for state waters have
slowed the advancement of the overall water management system. The interaction
between key stakeholders on these issues has been a crucial element of the decentrali-
zation process.

The first issue generated intense discussion when the final version of the Water Law
was being drafted in the early 1990s. DAEE has always held that it should be respon-
sible for collecting bulk water charges and for centralizing part of the revenues at state
level, an arrangement that would have severely limited decentralization since the
basin committees would essentially be consultative bodies, without their own admin-
istrative, technical, or financial capacities (Formiga Johnsson 1998). However, the
increasingly active stakeholders mentioned above (municipalities, private water users, civil
society) succeeded in introducing the river basin agency into the Water Law, making
it easier to guarantee the return of all revenues to the basin of origin13 and giving a
basin-level institution some degree of financial and technical autonomy. The specific
state legislation on basin agencies (Law 10.020/1998) defined them very much as they
are in the French system (agences de l’eau), in that they operate as the executive arm
of the basin committees, providing administrative and technical support, elaborating
basin plans, charging for water use, and designing investment plans for spending the
revenues from water tariffs.

After that law clarified the water agency issue, the power struggle around central-
ization versus decentralization moved to the discussion of the 1998 draft law on bulk
water charges, which was approved only in December 2005 and which, finally, defined
the remaining issues around the water charging system, including that all proceeds
will return to the basin, a decision of crucial and basic importance to the effective-
ness and autonomy of basin-level institutions.14

Several public stakeholders remained interested in the status quo. The main actor
pressuring for water reform, DAEE, had fought against a water pricing bill that called
for the full decentralization of the allocation of proceeds, as was finally approved,
and has always called for the centralization of some of the charge revenues to fund

13The São Paulo Law 7.663/1991 defined that up to 50 percent of the proceeds could be used in other
basins with the previous agreement of the committee of the basin of origin.

14According to the law, (a) 7.5 percent of proceeds can finance the state system; and (b) up to 50 per-
cent can be used in basins other than the basin of origin, provided the respective committee
approves the transfer. This is an important exception since many committees belong to the same
hydrographic basin.
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strategic investments defined in the state water resource plan. It is now widely expected
that DAEE will fight to be the water agency of many committees in order to retain its
influence over the committees’ agenda and over the use of the water charge proceeds
by the committees. By law, the committee can decide to have its own basin agency or
to have DAEE performing the same functions.

Although it has never taken a formal position against water charges, the state
Secretariat of Finance fears the political impact of creating a new “tax”. SABESP, see-
ing itself more as a user-payer than as a potential beneficiary of water tariff imple-
mentation, was also known to be reticent towards the tariff system and has succeeded
in imposing a charge reduction of 50 percent for the municipal sector until 2010.15

The National Association of Municipal Sanitation Services (Associação Nacional dos
Serviços Municipais de Saneamento; ASSEMAE), however, had accepted the proposal
of water charging at an early stage, on the condition that the funds return to the basin
and that the committees have the autonomy to decide how they are allocated (Miranda-
Neto and Marcon 2000).

Generally, local stakeholders, private water users, civil society, municipalities, and
basin committees strongly favor the total decentralization of revenues to the basin
of origin, even if water pricing alone will not resolve needs for investments in water
protection and restoration. Industrial and agricultural users particularly have made
it clear that they do not want to pay water charges; however, if water charges are
implemented, they will only be palatable for these groups if the proceeds return to
the basins from which they are generated and thus benefit those who pay.

In summary, until December 2005 the main political issues related to decentrali-
zation had to do with the final destination of water charging revenues and, in turn,
the specific nature of the basin agency. The mobilization associated with reform
was only sufficient to overcome the state government’s inertia and lack of political
will on this issue a decade and a half after the passage of the state law (1991) and the
creation of the first basin committees (1993–1994).

5.4.2
Developing Institutions for Integrated Water Resource Management

Considering the fact that the state government rarely discusses major projects with
the committee, it is clear that devolution of state authority over water management
issues to the Alto Tietê committees has been very limited thus far. The problem is
not just resistance to devolution on the part of the state government: the main com-
mittee has also failed in recent years to engage in the most important issues for the
basin, as noted in the previous section.

Decentralization within the basin (from the main committee to the subcommittees)
has, however, been very effective in the Alto Tietê basin. The subcommittees are
making important local decisions and these have been systematically confirmed by
the main committee, even though improvements are still necessary in this relation-
ship (Alvim 2003; Rocha 2004; personal interviews in June 2004). In general, the

15These conclusions are based on Formiga Johnsson 1998, Carmigmani 2000, and interviews with
stakeholders in São Paulo state during field visits in June and October 2004.
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subcommittees continue to be more active, dynamic, and stable, despite the ongoing
difficulties afflicting the main committee. This strongly suggests that decisionmaking
over water management issues in very dense and urbanized areas may be more
appropriate at lower levels.

This observation is especially important in the Alto Tietê, a hydrographic region
that encompasses only the very upper part of the Tietê basin. At the time it was
created, the reformers believed that a region of that size would be small enough to
ensure that a committee could face the magnitude of São Paulo city’s problems.
The complex array of problems and the wide range of vested interests has, however,
proved extremely difficult to coordinate at basin level, and the state government’s
failure to include the committee in decisionmaking has added to the perception
that it is less politically relevant.16

Whatever the degree of decentralization, financial arrangements that make suf-
ficient funds available to sustain the system are essential. The funds available for
the Alto Tietê basin – an annual average of less than R$2.3 million (US$1.07 million)
– have been enough to provide minimal financial sustainability for all the basin’s
committees. The basin’s water management needs are, however, estimated at
about R$5.3 billion (US$2.15 billion) for 2001 to 2010. Of this total, 97.2 percent
refers to services and infrastructure and 2.8 percent to management activities (FUSP
2002a).

Preliminary simulations made by São Paulo state (CORHI 1997) have, however, noted
that the Alto Tietê has the greatest potential among São Paulo basins to generate rev-
enue through charging for water use. The São Paulo bulk water charge
system proposed in the state law (Law 12.183/2005) differs from the French system in
that it directly links charges to the volume of water for which the user has a water use
permit, but in other respects it is similar: basic charges per unit are applied for type
of use (withdrawal, consumption, effluent discharges) with a multiplier coefficient to
take local specificities into account, such as type of water source (surface or ground-
water), seasonality (wet or dry seasons), and location (water source protection areas, for
example) (Table 5.3).17 The final charge (basic charges × coefficients) should have a
ceiling (maximum charges) to avoid having a significant impact on users. All water
users should be charged: first, industrial and municipal; from January 2010, irrigation
and others.

Studies carried out by CORHI in 199718 predicted the potential annual revenue of
water use and pollution charges in the Alto Tietê basin to be R$178 million

16Despite these considerations, it is still important to avoid losing sight of the hydrographic region
as a whole, as has occurred in other committees that share the same river basin in São Paulo state
(personal communication of Ney Maranhão, coordinator of the studies for the São Paulo state
water resource plan 2004–2007, in November 2004).

17Note that pollution is charged according to the pollution load. This is quite different from using
effluent dilution (the volume of water needed to reach the concentration of pollutants set by stan-
dards in the water body where effluent are released) as occurred in a simplified form in the Paraíba
do Sul river basin, and as has been proposed by several Brazilian studies (see, for instance,
Laboratório de Hidrologia e Estudos do Meio Ambiente/COPPE/Universidade Federal do Rio
de Janeiro 2004).

18The simulation for the Alto Tietê considered that industrial users, urban users, and irrigators would
pay. All the coefficients were equal to one.
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(US$82.8 million) (CORHI 1997).19 However, this estimation was based on higher
assumed rates than those finally approved by the law and its complementary legisla-
tion. Moreover, it is estimated that over a third would go to the other basins that
provide water to Greater São Paulo: the Baixada Santista and, above all, the Piracicaba-
Capivari-Jundiaí. The law also requires that another 7.5 percent be used to finance the
state system. Therefore, the potential revenue that could be used for investments in the
Alto Tietê basin is estimated at under R$100 million (US$46.5 million) a year, based on
the assumption that all potential user-polluter-payers will comply with the new legis-
lation. This means that revenues from water charges would still be insufficient for
ensuring the basin’s financial self-sufficiency, covering only less than 20 percent of
annual investment needs.20

In conclusion, even though the water charges will not guarantee full financial
self-sufficiency, they will constitute a strategic foundation for the decentralized
management system in the Alto Tietê basin.

5.4.3
Effectiveness and Sustainability

The issue of establishing a financing mechanism that will be sustainable in the long
term has been discussed in the previous section, in relation to the institutions in-
volved. Other criteria by which effectiveness can be measured are discussed below.

Table 5.3. Maximum bulk water charges for industrial and municipal users in São Paulo state. Source:
São Paulo state’s Law 12.183/2005 and Decree 50.667/2006

19Two other simulations were carried out later (1999 and 2001): one reached the same estimated rev-
enues collected, but the second estimated only about R$110 million (US$51.2 million) per year (FUSP
2002a).

20Nevertheless, the needs estimate took into account some sanitation and drainage projects that have
funding already guaranteed by executing agencies – DAEE, SABESP, municipal water and sanita-
tion companies – in some cases with the participation of international agencies.
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Although it is still too early to allow for a complete analysis of the long-term physical
impact of decentralization in the Alto Tietê basin, a series of changes can be noted.

Decisionmaking Regarding Investments

Given the small amount of funds available, the Alto Tietê Committee’s strategy has
been to give priority to nonstructural projects (for example rationalization of
water use, demand management, capacity building, environmental education),
leaving traditional state agencies (SABESP, DAEE) to carry out large-scale infrastruc-
ture projects.21

Water Permits

DAEE has intensively and progressively issued water permits in São Paulo state since
the beginning of the reform. A recent World Bank study (Baltar et al. 2003) empha-
sized that knowledge about water resources in São Paulo state is strong, thanks to
DAEE’s institutional capacity. To support the water permit system, DAEE has about
150 field officers and 40 others in the São Paulo headquarters, much more than any
other state in Brazil. However, the study also pointed out that there is still a need for
regular monitoring and control, which occurs only in the case of complaints by third
parties.

Water Resource Protection, Urban Land Use, and
Environmental Policy Integration

The Alto Tietê Committee and subcommittees will probably face difficulties in ap-
proving and implementing the specific laws and programs they are elaborating in
conjunction with the Headwaters Protection Law of 1997. However, the importance
of this initiative goes beyond the fact that a major problem has been openly discussed
and politicized. This new policy is one of few cases in Brazil where water policy is
integrated with more traditional environmental policies. It is also the first major
attempt to integrate land use, urban development, and water resource management
in heavily urbanized areas in the country. The recognition of these efforts can be found
in the Water Charges Law, which calls for the approval of these specific laws and, above
all, defines that at least 50 percent of the total collected revenues in the Alto Tietê
basin should be invested in the conservation, protection, and restoration of its
headwater areas.

21The most important of these investments is the Tietê River Pollution Control Project financed by
the Inter-American Development Bank, which is considered the largest sanitation project in Brazil.
Its overall objective is to improve the environmental quality of the Tietê basin in the São Paulo
metropolitan region through four components: (a) cleanup of the Tietê River; (b) sewer systems;
(c) operational improvements in the water and sanitation company (SABESP); and (d) studies. The
first of three stages of the project was launched in 1992. The second stage, which started in 2002,
will be concluded in 2007, when 350 million liters of wastewater are expected to be treated.
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Urban Flooding

The new concept for a macrodrainage plan that integrates both municipal and state
plans and programs, and proposes technical, economic, and environmental solutions,
is one of the most important contributions of the Alto Tietê Committee. However,
the elaboration of this plan, under preparation since 1998, has undergone several
periods of paralysis. The studies that have thus far been carried out propose a
series of structural and nonstructural interventions in the order of R$1 000 million
(US$465.1 million). Another project of more or less the same size, proposed by an
earlier plan, is already under way with funding from the Japanese government.

Sewage Collection and Treatment

The massive investments in treatment and collection began in the early 1990s, before
the institution of a new water management system in São Paulo. SABESP estimates
that the sewage gap will decrease substantially in coming years, falling from 17 per-
cent in 2005 to 10 percent in 2010, 8 percent in 2015, and 7 percent in 2020. Even so,
approximately 1.4 million inhabitants will remain unattended in 2020, a substantial
number in absolute terms. There are no estimates for increases in wastewater treat-
ment (FUSP 2002b).

Water Quality and Environmental Concerns

As has already been noted, massive investments in sewage collection and treatment
have not been enough to improve water quality in the strategic reservoirs in the
Alto Tietê basin. The only exception is the Billings reservoir, where quality has been
improving dramatically since 1992, when the reversal of the polluted water from the
Pinheiros River into the reservoir by the electricity company was restricted. This
was a victory for several movements that became involved in water reform with the
objective of protecting the reservoir for supply purposes.

5.5
Summary and Conclusions

5.5.1
Review of Basin Management Arrangements

The Alto Tietê river basin brings up many interesting questions around the issue of
integrated water resource management at the lowest appropriate level. The ana-
lytical framework developed for the overall research project suggests that the
political and institutional conditions in São Paulo and the Alto Tietê basin should have
been favorable to the development of integrated and participatory management. How-
ever, almost fifteen years of reform have not been sufficient to make the new water
resource management system fully operational anywhere in the state, and the outcomes
have been much less impressive than was expected.
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The reasons for this have been outlined in this chapter. Implementation has taken
the path of least resistance, advancing only in areas that have been less costly in po-
litical terms, such as creating regulatory bodies (the state council and the basin and
subbasin committees), the elaboration of water resource plans, and the execution of a
new water permit system. However, when it came down to more controversial issues
such as water pricing, political will weakened in the face of resistance from various
government actors and organized user groups, and no strong champion emerged
within state government with the political clout and will to further advance the de-
centralization agenda.

As outlined earlier, charging for water is one of the key issues in making the Alto
Tietê Committee more relevant and giving it more say in water investment and
management decisions. As long as such decisions remain at the individual agency
level (both state and municipal), decisionmaking remains fragmented and key policy
instruments to curb water demand increases and pollution are not implemented
and used.

Water charging has only been implemented in Brazil where a strong and deter-
mined public actor mobilized to overcome the skepticism and active opposition
of both government agencies and water users (Formiga Johnsson et al. 2003).22 Those
advances that have occurred in the Alto Tietê basin are largely a result of the great
enthusiasm and commitment of the state técnicos who fought for the new water
management model. Early in the reform process, the técnicos were able to obtain
powerful allies who helped convince the state governor to buy into their ideas. The
reform’s promoters were able to persuade the Inter-American Development Bank
to consider the law’s enactment to be a precondition for approving the 1991 Tietê
Project to clean up the rivers and reservoirs of the São Paulo area (Abers and Keck
2005).

The lack of government commitment to the process is not enough, however, to
explain the lackluster performance of the Alto Tietê Committee. Several peculiarities
of the Alto Tietê context made it even more difficult than elsewhere in São Paulo state
for river basin bodies to take advantage of their favorable conditions and take the lead
in coordinating water management. First, the extent and intensity of water-related
problems (and solutions), typical of highly dense and industrialized regions,
represent an enormous technical, political, and financial challenge. Under these
conditions, it is harder for stakeholders to identify common interests. Second, the
peculiar composition of the Alto Tietê Committee, which included among its
members powerful state government agencies and the government of São Paulo
municipality, has so far proven to be more of a problem than an advantage. These
 influential institutions have not needed to take the committee seriously thus far and
it is unlikely that they will throw their energies into committee activities until the
pricing system is implemented, as occurred with many powerful stakeholders in the
Paraíba do Sul basin.

22Only four experiences are under way in the country: charges for state water in Ceará since 1996;
charges for federal water in the Paraíba do Sul basin (Rio de Janeiro, Minas Gerais, and São Paulo
states) since March 2003; charges for state water in Rio de Janeiro since March 2004; and charges
for federal water in the Piracicaba-Capivari-Jundiaí basins (São Paulo and Minas Gerais) since
January 2006.
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Both the intensity of problems and the lack of mobilization of crucial committee
members seem, however, to lose importance at lower levels of management. As forums
for elaborating and implementing the water source protection policy at the local level
(among other attributions), the subcommittees serve as strong building blocks for
integrated management in the basin. Indeed, the lowest appropriate level for many
water management functions turned out to be even smaller than the original division
of the Tietê river basin into five regions. The subregions that were created in the Alto
Tietê basin can be defined as “social catchment” areas, combining socioeconomic and
environmental interests and identities with the region’s political and natural hydro-
logical divisions (Kemper 1998).23

Another conclusion of this chapter is that important achievements have been
made, though the decentralization process has yet to reveal measurable physical
results such as the improvement of water quality or the rationalization of water
use. It is undeniable that the Alto Tietê Committee and its subcommittees have
already played an important leadership role around several issues. Above all, an
extraordinary mobilization around water issues, problems, and management has
occurred, even though solving many water-related problems may be beyond the
capacity of the committees or even of the water resource management system as a
whole.

Finally, it should be stressed that the decentralization model, first developed by São
Paulo and later confirmed in the federal legislation and most state laws, is well adapted
to the conditions of the Alto Tietê basin. It is there, in the Brazilian state that has the
richest, best qualified, and most experienced water management institutions, that the
model centered around the river basin committees and basin agencies, with financial
sustainability guaranteed through bulk water pricing, has the best conditions to be
successful. However, implementing this model has proved slow, arduous, and gener-
ally challenging, to the extent that the pioneer state in water reform has begun to lag
behind others.

5.5.2
Future Prospects

The above discussion has made it clear that the Alto Tietê basin still needs to advance
in the clear definition of roles and relationships among the various organizations
involved in river basin management. If both the basin agency and DAEE must act as
executive secretary during this transitory phase, then their activities should at least
be better integrated. The basin agency and the main committee (which is, officially,
supposed to have authority over the agency) should coordinate discussion on the main
problems and solutions in the basin. In this sense, the final agency’s sphere of influ-
ence remains unclear. Will it be only the executive arm of the main committee or of
all committees in the basin? The subcommittees also need to coordinate better with

23Kemper defines “social catchment” as a management unit within the larger hydrological basin, with
common economic and social concerns; the social catchment concept permits the interests of local
stakeholders to be taken into account and relates their interests and incentives to the natural envi-
ronment.
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the main committee in an integrated management system to be created at basin level.
The main challenge is to transform the Alto Tietê Committee from a social force
only into an authoritative arena for decisionmaking. This challenge is even more
important in the current context, in which the dynamism of the main committee has
declined.

Finally, in order for the water management system to be effective, a bulk water
pricing system must be implemented. The importance of pricing is twofold. First, it
will be fundamental for promoting the rational use and sustainability of water
resources in the basin, principally by reducing the imbalance between water demand
and availability that has characterized the Alto Tietê for decades. Second, by providing
basin institutions with financial autonomy, the pricing system will make the commit-
tees more viable. Since it is likely that charge revenues will be accompanied by
high-value investments, they will also contribute to building integrated management,
with the participation of the major users and agencies who have until now paid little
attention to the committee in the design and implementation of their own investments.
However, as previously noted, this issue extrapolates to the river basin level. It is a
challenge at the state level, perhaps the most important one, which is starting to be
faced with the recent approval of the state Water Charges Law of 2006. Many hope that
the effective implementation of this law will not take as long as its approval.





Chapter 6

Brazil: Jaguaribe Basin

R. M. Formiga Johnsson  ·  K. E. Kemper

6.1
Background

6.1.1
Introduction

Reform of water resource management in the Jaguaribe basin, Ceará state, occurred
as part of Brazil’s restructuring of its water resource management system, which
has been ongoing since the early 1990s. New water legislation was first approved in
the state of São Paulo (see Chap. 5) at the start of the 1990s, followed by Ceará in 1992
and subsequently by several other states. The national Water Law of 1997 confirmed
the new system, which focused on the river basin as the territorial unit for planning
and management, with decisionmaking placed in the hands of stakeholder commit-
tees and basin agencies acting as their executive arms. Bulk water charges would
bestow financial autonomy upon the new institutions.

The Jaguaribe River flows roughly northwards to the Atlantic Ocean through the
semiarid Northeast region of Brazil; its basin lies entirely within Ceará, one of the
poorest states in the country. The occurrence of periodic droughts and a pronounced
dry season prompted supply-side solutions to water shortage problems based on
the construction of a large number of reservoirs, but this system was proving
increasingly inadequate to deal with supply shortfalls and conflicts.

The pre-reform socioeconomic, political, and institutional structure did not seem
encouraging for decentralized water management as a means of resolving these
problems. But, based on a more centralized model of water management than that
proposed by the national Water Law, Ceará state has involved large numbers of stake-
holders in key water management questions and created a state water management
agency and decentralized institutions that are impressively strong, considering the
context within which they grew.

6.1.2
Basin Characteristics

The Jaguaribe basin is an independent basin in the Atlantic hydrographic region of
Brazil’s Northeast. It has a drainage area of 72 560 square kilometers, covering
approximately 48 percent of Ceará state. The principal river runs from south to north
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for about 610 kilometers, flowing into the Atlantic Ocean (COGERH-Engesoft 1999d).
The basin has 80 municipalities and more than 2 million people, about a third of
Ceará’s population. After an intense process of urbanization in recent decades, the
majority of the basin’s population (over 55 percent) now lives in urban areas, still
well below the state and national averages (of 72 percent and 81 percent respectively).
For management purposes, the Jaguaribe basin has been divided into five hydro-
graphic regions: Upper Jaguaribe, Middle Jaguaribe, Lower Jaguaribe, and two
subbasins, Salgado and Banabuiú (Fig. 6.1).

Fig. 6.1. Jaguaribe river basin in Ceará state: hydrographic regions and major cities (adapted from
COGERH n.d.)
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Most of the Jaguaribe basin falls within the semiarid region known as the Sertão
(hinterland). Precipitation is highly variable, ranging from 400 millimeters in the
hinterland to 1 200 millimeters along the coast. Although such rates of rainfall are
higher than in many dry regions in the world, in Ceará the combination of impermeable
crystalline rocks in the soil and high temperatures produce elevated rates of evapotrans-
piration – over 2 000 millimeters for the basin – and low levels of water retention and
storage. Groundwater resources are considered of limited importance in most areas
of the basin. Cyclical droughts occur at least every five years and can persist over a
period of several years (COGERH/Engesoft 1999a–c).

The basin’s rivers are naturally intermittent, flowing only during the rainy season.
The state’s – and previously the federal government’s – main policy strategy has there-
fore been to store water resources in reservoirs for the dry season, and water resource
infrastructure in the basin was already well developed before the decentralization
process began. The basin has an estimated 4 713 reservoirs and a total storage capacity
of 13 560 million cubic meters. Seventy-five percent of this water availability is
provided by three reservoirs1 which have transformed about 470 kilometers of rivers
in the middle and lower part of the basin (Jaguaribe and Banabuiú valleys) into
perennial waterways, directly benefiting 19 municipalities and changing the economic
and political profile of the region. These reservoirs are also the main water sources
for Ceará’s capital city, Fortaleza, and its metropolitan area, the state’s largest urban
and industrial center, which, importantly, lies outside the basin.

In general, the basin is considered poor, even for Ceará, a state that contributes only
1.8 percent to the nation’s gross national product.2 The Jaguaribe basin follows the state
trend, with most of its income deriving from the service sector. Although agriculture
accounts for only a small part of the basin’s income, it is of great social importance
since subsistence agriculture (dependent on rainfall) still employs most of the rural
and poor basin population.

6.1.3
Water Resource Problems

Water Scarcity and Recurrent Droughts

Until the beginning of the reform process in the early 1990s, the issue of water scar-
city, exacerbated by unpredictable rainfall and recurrent drought, was treated as
essentially a supply problem to be resolved through the massive construction of
reservoirs and related water infrastructure (COGERH/Engesoft 1999e; Kemper 1996).
This approach, however, has not prevented water use conflicts, providing no incen-
tives against wasteful water use or in favor of water reallocation, and vazios hídricos

1 The Orós reservoir (1.94 billion cubic meters), the Banabuiú reservoir (1.6 billion cubic meters),
and the newly completed Castanhão reservoir (6.7 billion cubic meters).

2 The GNP of Brazil in 1999 was R$1556 billion (US$554.9 billion). Data from IBGE 2006.
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(“waterless spaces”, or regions without water storage systems) continue to exist, espe-
cially in the upper basin.

Growing Urban Demand and Interbasin Transfers

Population growth and urbanization in the basin have resulted in a rise in demand
for water by domestic and industrial sectors. These sectors have increasingly
competed with the dominant water use in the basin, irrigation projects promoted by
the federal and state governments in the 1970s. In addition, since 1992 the Jaguaribe
basin has become the main source of water for the expanding Greater Fortaleza
region.3 The construction of a new canal, the Integration Axis, from Castanhão
reservoir (Middle Jaguaribe subbasin) to Fortaleza may increase consumptive use of
the basin’s waters by Greater Fortaleza to an estimated 43 percent during drought
periods (COGERH/Engesoft 1999d). This has generated protests from water users in
the Jaguaribe basin, fearful that diversions to Fortaleza could come at the expense of
their own water security.

Intrabasin Water Scarcity and Allocation

Conflict over intrabasin water allocation results in large part from the great variations
in climatic conditions and historic management practices. The most frequent conflicts
arise between the users that depend directly on reservoir waters and those located
downstream, and among users in the valleys that have been rendered perennial through
regulation, henceforth referred to as “regulated valleys”4 (Garjulli et al. 2002). An
innovative management practice referred to as “negotiated water allocation” among
users has demonstrated tremendous potential for reducing and even resolving some
of these conflicts.

Water Quality and Environmental Concerns

Water quality is another major concern in the Jaguaribe basin. One of the main sources
of declining water quality is the lack of municipal wastewater collection and treatment.
The majority of urban areas have expanded without adequate sanitation infrastruc-
ture, and untreated sewage is commonly released directly into rivers and other bodies
of water. In addition, agricultural practices in the region have generally given little
consideration to such externalities as the impacts of excessive agrochemical use. River
monitoring by the State Environment Superintendancy (Superintendência Estadual
do Meio Ambiente; SEMACE) has not been systematic and only the three major reser-
voirs have any kind of water quality control program. Available data in the Jaguaribe
basin plan (COGERH/Engesoft 1999f) suggest that there is substantial variation in the

3 In 1993, after a three-year drought and a threat of extreme water scarcity, the state government built
an emergency canal (Canal do Trabalhador) that can divert up to 5 cubic meters per
second from the Lower Jaguaribe subbasin to the system of large dams that supplies Greater
Fortaleza. Also, the new Castanhão reservoir, the largest in the state with a capacity of 6.7 billion
cubic meters, was built mostly to meet increasing urban and industrial demand from Fortaleza.

4 From the Portuguese vales perenizados.
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water quality of the main river, and also indicate a high concentration of fecal
coliforms in the major reservoirs at the beginning of the rainy season (January and
February).

Recurrent Floods

While some years are very dry, excessive rainfall can occur in other years. When rain-
fall is high in the Jaguaribe basin, as occurred in 2004, floods affect various cities,
especially those located near the Jaguaribe River in the lower part of the basin. This
problem has yet to be dealt with effectively, although some reservoirs, such as the new
Castanhão dam, the largest in South America for ephemeral rivers, were planned to
reduce flooding in the cities.

Over the last century the increasing water management problems encountered
in this semiarid region have been addressed through a top-down structure and
massive investment in water infrastructure. However, drought and floods continue
to affect farmers, and supply is increasingly struggling to match population and
economic growth. The new management approach discussed below attempts to
address these problems.

6.2
Decentralization Process

6.2.1
Pre-reform Arrangements for Water Resource Management

Before the current reform began in the early 1990s, water resource policy and manage-
ment in the Jaguaribe basin, in Ceará state, and in the semiarid region more generally
was traditionally the territory of federal initiative. The main federal agency for drought
prevention – the National Department of Drought Relief (Departamento Nacional de
Obras contra as Secas; DNOCS) – was created in the 1910s. Since then, it has expended
large amounts of federal money for massive construction of water storage infrastruc-
ture. In the last century, close to 7 000 reservoirs were constructed in Ceará; about 130
are considered “strategic” and serve multiple water uses (Garjulli 2001a). While the largest
and most strategic reservoirs were built by DNOCS, the state government focused on
building small ones, usually during drought crises. This supply-based approach was
characterized by a centralized, rigid, and untransparent decisionmaking structure that
favored the interests of large landowners and the irrigation projects financed by DNOCS.

6.2.2
Impetus for Reform

The wider process of democratization in Brazil in the 1980s, which established a
political climate ready to embrace the water management principles recommended
by major international charters and organizations in the 1990s, including the Dublin
Statement of 1992 and the World Bank in 1993, has been described in Sect. 5.2.2.

At the state level, this process of democratization was characterized by a new
generation of state government leaders who had a more modern vision of develop-
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ment compared to the landed elite who had dominated the state’s policies for so long,
and who favored the creation of innovative institutional arrangements for water
resource management at state and basin levels. This process was also supported by
the World Bank, which at the time was negotiating a loan with the government of Ceará
and made it a condition that further World Bank support to hydraulic infrastructure
could only be provided if institutional reforms, as already defined in the state law of
1992, would be put in place to ensure long-term sustainability.

6.2.3
Reform Process

The first steps toward institutional change in Ceará were the creation of the Secre-
tariat for Water Resources (Secretaria dos Recursos Hídricos; SRH) and the approval
of the state Water Law (11.996/1992). The law embraces the main ideas of modern
water resource management, also followed by the later federal Water Law (9.433/1997)
and other state laws: integrated water management, with the river basin as the
planning unit; water as a finite and fragile resource and as an economic good; and
decentralized and participatory management. Likewise, Ceará included the same
management instruments later instituted by the federal law: state and basin water
resource plans; bulk water use permits; bulk water charges; and a water resource
information system.

However, the political and institutional organization proposed in the state Water
Law is more centralized than in many Brazilian states and in the federal law. For
instance, the basin committees have fewer deliberative powers for some issues, espe-
cially the definition of the bulk water pricing system, which elsewhere is one of their
primary attributions. Also, in Ceará basin committees will not have their own execu-
tive support structures (water agencies); the state law defined that technical support
should be provided by state management institutions.

While most states relied on existing environmental or water agencies funded
through the general state budget, in Ceará a strong, independent and self-financed
Water Resources Management Company (Companhia de Gestão dos Recursos
Hídricos; COGERH) was created in 1993 to carry out management, monitoring, and
enforcement functions and to eventually take over control of federal infrastructure
in the state, until then mostly governed by DNOCS. COGERH has recently created seven
regional offices, four of which are in the Jaguaribe basin.

COGERH had to struggle for control over state water resources with DNOCS, which
had its headquarters in Fortaleza and the larger part of its infrastructure domain in
Ceará, and was initially reluctant to cede responsibility to the state; and with the
Ceará State Water and Sanitation Company (Companhia de Água e Esgoto do Estado
do Ceará; CAGECE), which was receiving payment for water from Greater Fortaleza’s
industries and was unwilling to give up this source of revenue. An agreement was
eventually reached that allowed COGERH to take over the metropolitan basin sys-
tem, with both industries and CAGECE being charged for bulk water, and CAGECE
continuing to supply Greater Fortaleza with water. However, CAGECE pays far less
than industries for bulk water, as the state government has not raised tariffs for
domestic water supply and sanitation services to levels that would allow CAGECE to
be financially self-sustaining (Kemper and Olson 2000).
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The aim has been to centralize the technical aspects of water management as well
as the collection of water charges in COGERH, with the objective of financing both its
administrative expenses and the operation and maintenance of the water infrastruc-
ture for which it is responsible. The decision to centralize water charging is based on
the need to redistribute resources among basins in the state, since – except for the
Greater Fortaleza basin – none could be expected to cover their own operating and
maintenance expenses.

The creation of basin institutions has occurred gradually over more than ten
years, under the initiative and coordination of COGERH and with the support of
SRH. The result has been the emergence of various types of local organizations, with
different features, attributions and territorial scales of management, which partially
overlap (Fig. 6.2):

� The Jaguaribe-Banabuiú user commission, which basically defines the annual oper-
ating rules of the three major reservoirs of the basin, according to the negotiated
water allocation between the users of the regulated valleys.

� 36 user commissions of “isolated strategic reservoirs”, i.e. those that guarantee
multiple water use in locally important reservoirs during drought periods.

� 5 subbasin committees, corresponding to three parts of the basin (Upper, Middle,
and Lower Jaguaribe) and to two basins of Jaguaribe’s tributaries (Salgado and
Banabuiú subbasins). Together, they cover the entire territory of the Jaguaribe
basin.

The creation of user commissions was based on the realization, highlighted by
the conflicts that arose during the major 1992–1994 drought, that focusing solely on
hydrographic regions (basin, subbasin or part of a basin), as called for in the Water
Law, was not the best approach in the semiarid Northeast, where local stakeholder
interactions were most intense around reservoirs and along the regulated river valleys
(Oliveira et al. 2001). The main purpose of the reservoir user commissions was to
guarantee multiple water use in the immediate surroundings of the reservoir dur-
ing drought periods when rivers dry up, with users and other local stakeholders, in
a transparent process, deciding the volumes to be released from the reservoirs as
well as the use and conservation rules that must be respected by all users. The result
has been a substantial reduction in water use in the Jaguaribe basin, even under
rationing conditions (COGERH 2000–2002). However, the user commissions are still
only informal institutions.

The negotiated allocation of water through the user commissions coexists uncom-
fortably with an emerging formal water permit system. Water use permits, which the
state SRH has slowly begun to issue with the help of COGERH (COGERH/Engesoft
1999g; Baltar et al. 2003), are not required to respect the decisions of the user
commissions. A proposal is on the table to grant permits for longer periods, coupling
them with the negotiated allocation process as it is practiced, for example, in the North-
ern Colorado Water Conservancy District, United States (Kemper 1999). This would
give users the security of holding permits for a specific period while specific amounts
would be negotiated each year, based on water availability.

The five subbasin committees that exist today in the Jaguaribe basin were created
only several years after stakeholder participation was established through the
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commissions (Garjulli et al. 2002). The committees have broader water management
attributions than the commissions, such as setting guidelines, approving basin plans,
and conflict resolution. Their creation, which occurred between 1998 and 2001, was a
much more formalized process that had to comply with both national and state regu-
lations.

Fig. 6.2. Decentralized institutions of the Jaguaribe basin (developed based on COGERH and field
data)
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Over time, considerable changes have thus been made in the institutional arrange-
ments originally defined by the state Water Law, though it can be said that the spirit
of the law has not been lost sight of. The resilience of the changes was demonstrated
by the renewal in 2004 of the agreement between DNOCS and Ceará’s government
through which the former shared powers with COGERH over the management,
operation, and maintenance of federal reservoirs.

Indeed, Ceará is the state that has progressed the furthest in terms of implement-
ing water reform. It was the first state – and the only one until 2003 – to implement a
system of bulk water charges, which are currently levied on domestic, industrial, and
some irrigation water uses. This has given financial self-sustainability to the agency.
Water management and allocation decisionmaking for strategic reservoirs has
become more democratic and participatory, evolving into a sort of informal water
rights system. The state and most of the river basins now have water resource plans that
reflect more comprehensive and higher-quality knowledge about water problems.

Problems remain. For example, the introduction of water charges is meeting oppo-
sition in the Jaguaribe basin. Given that water in the basin is mostly used for low-value
agriculture, irrigators are largely unwilling and unable to pay at levels that would com-
pensate for what COGERH spends on operating and maintaining water infrastructure
in the basin.5 An attempt in 2001–2002 (the Águas do Vale (Valley Waters) program)
to introduce charges for water for irrigation, combined with a strategy to encourage
rice producers to shift to less thirsty and more profitable crops such as cantaloupe and
banana, was successful in that water consumption was reduced, but efforts to charge
those who did not change their practices collected only about 20 percent of the amount
charged (da Silva 2003).

COGERH has thus followed another strategy: to start by charging the major
users in the metropolitan basin, which now contributes over 90 percent of the total
collected revenues. In 2005, COGERH did start a large expansion of the state water
charges system, and is gradually including irrigation, shrimp farming, fishing, and
other uses, though it is facing criticism from water users and civil society organiza-
tions that it is being nontransparent with respect to how it defines prices and
determines how proceeds will be used. Local stakeholders apparently do not, however,
question the centralization of pricing at the state level; most users are served by
public water supply infrastructure and most of Ceará’s basins are underdeveloped and
therefore benefit from the transfer of revenues from charges from the metropolitan
basin.6

Institution of the bulk water pricing system is being met with substantial resis-
tance from users and civil society at large because they fear the creation of a water
market in the Jaguaribe basin. Even COGERH and SRH officials are generally
unconvinced about the idea of water trading, even though a pilot water market
project had been agreed between Ceará state and the World Bank.

5 For an exhaustive analysis of this issue in the Curu basin, see Kemper 1996.
6 In most of Brazil, basin committees not only negotiate the values of the charges directly with users

but also decide how proceeds should be used, according to the priorities set by basin plans. This
is what is proposed by the federal and most of the states’ water legislations, and applied since
2003 in the Paraíba do Sul basin, in the southeast of the region. More details can be found in
Formiga-Johnsson and Lopes 2003.
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6.2.4
Current Situation

Table 6.1 indicates the main institutions for water resource management operating in
the Jaguaribe basin, and their principal functions. COGERH, the state water manage-

Table 6.1. Institutions for water resource management in the Jaguaribe basin
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ment agency, has certainly become the most pivotal water management institution in
the state, involved in all aspects of water policy. It has taken on responsibilities previ-
ously under other jurisdictions, including control of infrastructure, and has managed
to establish a working relationship with both DNOCS and CAGECE (Kemper and Olson
2000). It has also created new organizations and policy mechanisms, and has demon-
strated its ability to find innovative solutions to water management problems, as with
the creation of a flexible system of user committees and subbasin committees.

6.3
Application of Analytical Framework

Examining the factors identified in the analytical framework (see Chap. 1) will contribute
to our ability to understand the impact of decentralization on the Jaguaribe basin and
on integrated water resource management.

Table 6.1. Continued
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6.3.1
Contextual Factors and Initial Conditions

At the time that reform began, local conditions in the Jaguaribe basin seemed unfavor-
able to the development of a decentralized and integrated water resource management
system in several respects.

First, the basin is characterized by poverty, even in the Brazilian context. The
political and economic development that occurred in the middle and lower parts of
the basin (Jaguaribe and Banabuiú valleys) during the 1970s – a result of the con-
struction of very large reservoirs – was not enough to change this general picture.
Second, the proposal of participatory water management diverges in fundamental
ways from the political culture of the Ceará Sertão, where water had historically
been considered either a private good, the property of the owners of the lands through
which it flowed, or under the control of the government agencies of the reservoirs
within which it lay (usually DNOCS). Third, the dominant usage of water resources
by irrigators strongly favored irrigation projects promoted by the federal and state
governments in the 1970s. Irrigators in the basin account for about 83 percent – or
342 million cubic meters per year – of total water consumption in the basin, with 37 per-
cent for private activities and 46 percent for government projects. Most of the
conflicts in the basin involve this sector.

At the same time, however, other factors favored reform, especially in the broader
context within which the changes would take place. At the national level, democra-
tization of politics in the 1980s encouraged decentralization and participation in
policymaking. The technical water resource community, led in large part by the
Brazilian Water Resources Association, began to promote integrated water resource
management models including water use rights, pricing, and basin-level manage-
ment (Formiga Johnsson 1998). The impact of these developments was felt at state
level, with a new more forward-looking generation of state leadership in Ceará
encouraging the creation of innovative institutional arrangements for water resource
management at state and basin levels.

6.3.2
Characteristics of Decentralization Process

The decentralization process in the Jaguaribe basin was marked by two distinct
phases: (a) decentralization from federal to state level, a result of the increased
technical, institutional, and financial capacity of Ceará’s water resource manage-
ment agencies; and (b) decentralization from state to local level, which occurred
through the creation of deliberative and consultative bodies at the river basin and
lower territorial levels.

The creation of COGERH was not part of the original design called for in the state
Water Law, but resulted from the World Bank’s insistence that the state create a water
agency with management, monitoring, and enforcement functions, including pricing
and the involvement and organization of local stakeholders (Kemper and Olson 2000).
The fact that in 1997 COGERH took over some of DNOCS’s management responsibili-
ties represented a major step towards decentralization from federal to state level.
The sustainability of this federal to state decentralization process was demonstrated
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by the renewal of the contract between DNOCS and COGERH in 2004. Indeed,
there are signs that federal-to-state devolution is increasing, such as a recent
agreement between COGERH and the National Water Agency (Agência Nacional
de Águas; ANA) delegating authority for issuing user permits for waters in federal
reservoirs.7

The state-to-local decentralization process has been more complex. It can clearly
be characterized as a top-down initiative, in which COGERH’s User Mobilization
Department (Departamento de Organização de Usuários; DOU) played a central
role in managing a delicate balance between the sometimes centralizing tendencies
and interests of a state-level institution, and local interests and customs. However,
conservative elements in state government, and in the upper echelons of COGERH,
remain distrustful of the participatory decisionmaking bodies that have been created,
and in 2003 the DOU was dismantled. Although the long-term impact of these changes
on the user commissions and basin committees is still unclear, reform-oriented
officials hope that the high level of mobilization achieved in the basin over the last
ten years will make it difficult to undo the advances made thus far (Lemos and Oliveira
2004).

6.3.3
Central-Local Relationships and Capacities

The devolution of some of DNOCS’s authority over the management and control of
reservoirs to Ceará state has been highly effective, since COGERH has developed
substantial technical, administrative, and financial management capacities. Currently,
COGERH operates and manages, through its agreement with DNOCS, all major
reservoirs in the state, accounting for over 90 percent of the state’s water storage.

But other aspects of water management remain underdeveloped. The state has
proceeded only slowly with the implementation of groundwater management. The
development of a new water use permit system has also been slow, despite the fact that
criteria and procedures were basically defined some time ago. A recent World Bank
study characterized the permit system as still in consolidation (Baltar et al. 2003).

Conversely, decentralization in the Jaguaribe basin has gone furthest with the user
commissions, especially through the negotiated allocation of water, which, as discussed
above, has proven very effective. However, within COGERH and SRH (to which COGERH
is subordinate) there has been resistance to giving decentralized bodies greater power
over water management. The result is that only the subbasin committees have been
legally created, but these have received little real support or authority. Meanwhile
the Jaguaribe-Banabuiú Valleys Commission – where the process of participatory
decisionmaking began and has continued with great intensity – is still only an informal
institution. This contradictory situation has created tensions between the subbasin
committees and the Jaguaribe-Banabuiú Valleys Commission (see Sect. 6.3.4).

7 The fact that only one of Ceará’s rivers is federal could lead one to believe that the relationship
between federal and state government is less relevant in Ceará. This interpretation would be, how-
ever, incorrect, since the constitutional norm of 1988 (Art. 26) grants federal control over waters
collected by federal projects, even when these are built on state rivers.
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6.3.4
Basin-Level Institutional Arrangements

Internal basin-level institutional arrangements are currently the source of some
controversy. Some subbasin committee executive board members have argued that the
Jaguaribe-Banabuiú Valleys Commission should be dismantled, with the transfer of its
responsibilities to the subbasin committees. During 2005, this movement has grown
stronger and it seems that the committees are taking over the water allocation respon-
sibilities. However, before rethinking the attributions of these local bodies and their
relations with each other, it is necessary to determine the extent to which decentraliza-
tion down to units that are smaller than the river basin has been positive.

The division of the Jaguaribe into three parts (Upper, Middle, and Lower) was
based not on hydrological, social, or economic criteria but on logistical and opera-
tional criteria, since COGERH’s DOU was unable to operate immediately in the entire
basin. The solution was to create committees in subbasins in the short run, with the
plan to join them together later into a single committee. Some still support this plan,
while others have proposed creating a separate basinwide committee whose objective
would be to coordinate decisions made by the smaller-scale bodies.

There is, however, general support for the 36 reservoir user commissions. The
allocation process they engage in is similar to that carried out by the Jaguaribe-
Banabuiú Valleys Commission, but the decisions have only very localized impact
and transaction costs are lower. Usually, the commissions include only users or groups
of users directly affected by water allocations in the area of hydrological influence
of a single reservoir, since members are mostly made up of organizations working
in the perimeter of the reservoirs, and in the immediate downstream area.

6.4
Performance Assessment

6.4.1
Stakeholder Involvement

The creation of subbasin committees and user commissions, under COGERH’s
coordination with the support of SRH, has allowed for the involvement of hundreds
of stakeholders of all types, such as municipalities, public and large private irrigators,
fishermen, and industry leaders. Although so far stakeholder involvement has been
limited largely to the negotiated allocation of water and to conflict resolution, these
experiences are still a radical transformation in management practices. Also, the partici-
patory nature of the process appears to increase users’ sense of ownership, that is, they
are not only users, but also managers and “stewards” of the resource.

However, local stakeholders still have no say in some decisionmaking processes
that affect them directly, such as bulk water pricing or interbasin transfers to Greater
Fortaleza, which continue solely under the control of state government agencies. In
this sense, the decentralization proposed in the state Water Law was not translated
into practice. Also, the concerns of local stakeholders with respect to water quality
problems and broader environmental problems related to water have yet to find a
place on the agenda of the state water institutions.
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Thus while federal-to-state decentralization has undoubtedly advanced substan-
tially, the process of devolving authority and responsibility from the state to local
levels is less easy to characterize in terms of success or failure. The basin committees
are formal institutions that still have not found a de facto place in the water manage-
ment system, and lack effective technical, administrative, and financial support to carry
out their attributions. Also, as Ceará has centralized water charging at the state level,
basin committees will not have their own executive arm (basin agencies), nor will they
have financial resources of their own, and their activities have been limited to infor-
mation dissemination, consciousness raising, capacity building among local actors, and
the resolution of water use conflicts.

Water allocation within the basin has improved considerably. Traditionally,
certain user groups had priority in gaining access to water, especially irrigation projects
run by DNOCS, large users and agribusiness, and, of course, human consumption,
which is guaranteed first priority by law. Generally, these privileged users are also the
most organized groups in the basin, with greater economic and political resources.
Those who have not been privileged historically – such as fishermen, vazanteiros,8 and
smaller irrigators – would however theoretically benefit most from formal water rights,
decentralization, and participatory management (Kemper 1996). And, in practice, such
groups have indeed benefited most over the last decade from the “negotiated alloca-
tion” processes, through which groups representing larger numbers of less powerful
users have finally gained a voice.9

It remains to be seen to what extent water users will be involved in decisions
related to such management instruments as bulk water charges, water permits, and
allocation mechanisms. Water users want to have more of a say in these – guarding
their interests to reliably receive water at the lowest possible cost to them – while
the state seems to assume that the involvement of users at the current level, that is
mainly discussions, information sharing, and negotiated allocation, is sufficient
devolution of power to the basin level.10

Despite the current uncertainties concerning institutional boundaries, both user
commissions and basin committees have been promoting the resolution of water
use conflicts, with the support of COGERH. They have come to be perceived as the
legitimate space for negotiating conflicts over water allocation and quantitative use,
and for airing other controversial issues related to water quality and environmental
degradation.

6.4.2
Developing Institutions for Integrated Water Resource Management

As has been demonstrated, the devolution of federal authority over the manage-
ment and operation of federal reservoirs to Ceará state has been highly effective.

8 When the water level in a reservoir recedes, due to outflows or evaporation, the rim of humid soil
that is uncovered is called a vazante. Farmers, mostly small subsistence farmers, who cultivate
in these areas are called vazanteiros. They can also be found along rivers.

9 These conclusions are based on interviews in February 2004, confirmed by Ballestero (2004), cited
by Lemos and Oliveira (2004).

10 Interviews during field visit in July 2004.
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 Federal institutions continue to develop, support, and finance specific drought relief
programs in the semiarid region, together with state governments and sometimes with
international organizations. The Águas do Vale program (see Sect. 6.2.3), which can
be considered a demand-supply approach for irrigation, is an example of such
partnership.

Decentralization from state to local level has been more partial. Although
COGERH has decentralized the allocation of strategic reservoir waters to local
institutions, many traditional water management attributions continue under
COGERH’s purview, such as water permit concession, bulk water pricing, planning,
operation and maintenance of hydraulic infrastructure, and groundwater manage-
ment and control. Furthermore, none of the changes introduced thus far have
affected municipalities, which are still fully responsible for land use and urban
drainage.

6.4.3
Effectiveness and Sustainability

At the basin level, the financial resources of decentralized institutions are both
precarious and insecure. Neither the basin committees nor user commissions have
their own financial resources, depending totally on contributions from the state
government and from their own members. This makes them vulnerable to any
top-down changes that may occur.

At the state level, though, bulk water pricing has represented an important change
in terms of financing water management. Until pricing was introduced, bulk water
supply services were partially or fully subsidized by public institutions. The pricing
system has enabled COGERH to gradually achieve financial sustainability for its
operation and maintenance costs and for investments in new water infrastructure
(Azevedo and Asad 2000). Although Ceará is one of Brazil’s poorest states, collected
revenues, statewide, have grown substantially over time, from R$268 410 (US$124 850)
in 1996 to about R$23 million (US$10.7 million) in 2005. With the current expan-
sion, COGERH expects to collect R$29 million (US$13.49 million) in 2006.11

The metropolitan basin – the state’s principal urban and industrial area – con-
tributes over 90 percent of the total revenues from bulk water pricing. Among the
user-payers, the domestic sector is currently the largest contributor (65 percent of
the total), followed by industry (34 percent). Irrigation contributed only 1 percent
of the total collected revenues. The result is that the degree of cross-subsidization
within the state for water management costs is enormous, both among user sectors
(from industries to the domestic and irrigation sectors) and regionally (from the
metropolitan basin to the other basins). This means that the operation and main-
tenance costs of the large water infrastructure in the Jaguaribe basin are currently
subsidized by users in the metropolitan basin.

It is likely that even with the expansion of the bulk water pricing system, expected
to begin in 2005, proceeds generated within the basin will still be insufficient for the
investments in infrastructure and water monitoring that are planned. In effect, most

11 1 US dollar = 2.15 Brazilian reals (March 2006).
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of the water basin’s users are irrigators who pay almost symbolic amounts. Therefore,
we can expect both continued subsidization from the metropolitan region and
government funding for larger infrastructure projects to be necessary.

The water allocation process has become more effective, efficient, and equitable
compared to the process followed by DNOCS in the decades before COGERH took
over. Nowadays water users are convened every year after the rainy season and
informed about water availability, including stochastic model results for the
coming year. This is the foundation of the negotiated allocation process, which
permits water users to plan their production accordingly once the shares of each one
have been agreed.

The process is not only more efficient but also more equitable, because tradition-
ally weak user groups are included, get access to information, and have a kind of
informal water right. This system considerably reduced the moral hazard approach in
which DNOCS would keep information to itself and supply water users – usually
the well-connected ones – to its liking. The negotiated water sharing system also
permits water users to avoid the impacts of dry years and thus become more drought
resistant.

Water management in the Jaguaribe basin, and Ceará more generally, has, thus far,
focused on improving water infrastructure and optimizing use and allocation, the
privileged arenas of hydrological engineering. Broadening the scope of basin man-
agement to include, for example, water quality management, ecosystem preservation,
and other environmental issues has yet to come. Despite these concerns, it seems that
the most pressing agenda for stakeholders in the basin is not to expand the scope of
the water resource management system, but rather to consolidate the advances made
thus far.

6.5
Summary and Conclusions

6.5.1
Review of Basin Management Arrangements

The case study of the Jaguaribe basin is a fascinating example of integrated water
resource management at the lowest appropriate level. In the first place, it suggests
that even when preexisting conditions are almost entirely unfavorable, changes lead-
ing to more integrated and decentralized practices are possible. The analytical
framework developed for the larger research project within which this case study is
located (Chap. 1) would suggest that the political and institutional situation of Ceará
and the Jaguaribe basin was largely adverse to the increase of stakeholder involvement
and transparency in decisionmaking. But when the decentralization model was
tailored to these conditions, it was possible to begin to overcome them.

A second issue is how these changes occur. What happened in the 1990s that made
it possible to transform practices that had been operating for decades? Water
scarcity and conditions of almost permanent rationing certainly were motivations for
change. But these conditions existed before. Perhaps more important was, on the
one hand, the postdictatorship national context, which was highly favorable to
democratization and decentralization; and on the other hand, a movement for reform
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specifically within the water resource sector had been disseminating a culture of
integrated, participatory, and economically sustainable management throughout the
country since the 1980s. Both of these conditions, however, could describe all Brazilian
states, most of which did not make the advances in decentralized water management
that we have described in Ceará. Certain conditions specific to the Ceará context
allowed that state to take advantage of these conditions where others could not. A com-
bination of an innovative state government, with an entrepreneurial orientation, and
strong support from the World Bank for reform in the water sector were critical for
the fact that water security and management made it to the top of that state’s political
agenda.

The high incidence of poverty in Ceará, its regional disparities, the limited capacity
of user sectors to pay for water, and the high cost of bulk water supply have, however,
been the reason why the Ceará law does not entirely correspond to the decentraliza-
tion model that was later developed in the federal legislation and most state laws. That
model is centered around the creation of basin committees and basin agencies with
financial sustainability guaranteed through bulk water pricing. But in the Jaguaribe
basin – and in Ceará as a whole – the state government began to play a much more
proactive role in water resource management, primarily through COGERH. In a sense,
the adaptation made in the Ceará case was simply less decentralization from the state
to local levels than the national model and even the state’s own Water Law proposed.
The presence of large hydraulic structures throughout the state, which must be oper-
ated in close coordination if recurrent droughts are to be dealt with effectively,
justifies this more centralized system. At the same time, what is particularly interesting
about this approach is that although it is more centralized, local mobilization and stake-
holder involvement is more intense than anywhere else in Brazil.

A third conclusion of this study is that the lowest appropriate level for decentrali-
zation is not always the river basin. As forums for negotiated allocation and conflict
resolution, the user commissions serve as strong building blocks for integrated
management. The subbasin committees are still trying to define their roles and
powers. Their creation, however, is a consensus at local level and they have increasingly
mobilized local actors around water issues. The essence of Ceará’s experience in the
Jaguaribe basin may thus be that the basin scale is less relevant there for integrated
water management purposes, in favor of combining state-level management with
decisionmaking at smaller territorial levels than the basin, such as subbasins,
regulated river valleys, and reservoirs.

Finally, it should be stressed that much remains to be done, especially with respect
to building a more holistic management system that incorporates efforts to promote
better water quality and to coordinate water and environmental management. None-
theless, the achievements made thus far are remarkable when compared to the problems
and practices that seemed, until recently, impossible to overcome. Water rationing in
the Jaguaribe basin used to be an almost permanent state of affairs. Traditional institu-
tions used to privilege the interests of entrenched oligarchies. Civil society and small
users were excluded from water-related decisionmaking. Water was, in general,
managed and protected in only the most precarious and unsustainable of ways. All
these unfavorable factors have strongly challenged and will continue to challenge
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efforts to build a decentralized and integrated water resource management system in
the Jaguaribe basin. The achievements already made, however, are quite impressive.

6.5.2
Future Prospects

As regards future priorities, policymakers first have to establish how negotiated
water allocation fits into the formal institutional arrangements for water resource
management. Proposals for the combination of interannual permits (issued by the
state) and annual negotiations to determine the available amount under rationing
conditions (decided informally by the user commissions) seems to be a good way to
adapt water allocation policy to the specific conditions of the semiarid region. This
would eliminate the contradiction between a formal but weak system and an informal
but highly legitimate one.

Second, the state government has yet to overcome the skepticism of the irrigation
sector with respect to the bulk water pricing system. The expansion of the charging
system, currently under way, has been criticized by local stakeholders, who complain
that COGERH and the state government have made unilateral decisions, with little
debate with basin committees.

Many of these problems are, however, the result of the fact that the state has failed
to demonstrate clarity and certainty with respect to the level of decentralization to
be pursued in the water management system. Indeed, COGERH has yet to define
both its own role in basin organization and the relationship it should have with
basin committees and user commissions. Some argue that if the system is to be
made compatible with the spirit of the water laws, that is, if it is to become more
decentralized and participatory, COGERH’s current policies towards the basin-scale
institutions would have to be reformulated substantially (Teixeira 2004, and personal
communication with local representatives 2004). Above all, COGERH will have to
decide if it will become a water agency for all the state’s basins, instead of serving as
only a sort of occasional support mechanism. If it chooses to take this path, it will need
first to build legitimacy and this will require breaking with traditions of closed-door
decisionmaking and centralized administration, especially with respect to bulk water
pricing. It will then have to adopt mechanisms gradually leading to a system in which
management responsibilities are shared with those who pay for bulk water use and
in which the committees have deliberative power and can supervise its activities.
But the recent demobilization of the DOU – which has functioned to date as the main
liaison between COGERH and local organizations – sends a signal in the opposite
direction.

The success that has made the Ceará model so famous in Brazil and internation-
ally has depended on two factors: the capacities and expertise of COGERH and the
involvement and mobilization of local stakeholders. But not only are COGERH and
local stakeholders in constant tension and even competition, but also the various
stakeholder bodies that have been created have yet to establish a clear division of
labor. Consolidating Ceará’s success will depend on finding the right balance between
these forces.
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Canada: Fraser Basin
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7.1
Background

7.1.1
Introduction

Basin-scale institutions for water resource management have emerged relatively
recently in the Fraser basin; the Fraser Basin Management Board was established
only in the early 1990s, to be succeeded in 1997 by the Fraser Basin Council. The
case is of interest within this series of studies for three reasons: first, it adds an
example of nongovernmental river basin organization, whereas the other cases are
of governmental or intergovernmental structures; second, the Fraser Basin Council
has pursued a very broad scope of topics that its members see as related to an over-
all concept of basin sustainability, which includes social and economic as well as
environmental aspects; and third, the formation of the Fraser Basin Council (and
its predecessor Basin Management Board) was a locally initiated action that
occurred in the fairly recent memory of many individuals who are still actively
involved, and whose perspectives on the origin and evolution of the basin manage-
ment effort are both fresh and rich.

7.1.2
Basin Characteristics

The Fraser River drains 238 000 square kilometers of British Columbia, Canada,
an area about the size of the United Kingdom. The Fraser river basin supports a
population of more than 2.7 million residents, and an economy that includes forestry
and pulp and paper production, ranching and agriculture, fishing, mining, recreation,
and tourism. Seventy-eight percent of the basin’s population lives in the lower Fraser
valley and estuary region, where the Vancouver metropolitan area is located.

The basin has been home to aboriginal peoples, or “First Nations”, for thousands
of years. The current population of indigenous residents is estimated to be 50 000.
The number of distinct First Nations is subject to varying estimates, but Fraser Basin
Council estimates place it at around one hundred, which may be categorized into
eight major language groups.

The river itself is 1 399 kilometers long, originating in the Rocky Mountains and
emptying into the Strait of Georgia and the Pacific Ocean after flowing through the
Vancouver metropolitan area. There are 13 principal watersheds or subbasins of the
Fraser basin, identified in Fig. 7.1, but on a broader scale three main hydrologic
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regions can be identified – the coastal mountains, the interior plateau, and the
eastern (Columbia and Rocky) mountains. The interior plateau is the driest of these
regions, the coastal mountains the wettest.

Weather systems moving onshore from the Pacific deposit large volumes of
precipitation during autumn and winter in the mountain ranges, increasing with
elevation and occurring predominantly as snow that thaws through the spring
and summer months. While snow is also the principal winter precipitation in the
interior plateau, peak precipitation in this region occurs as spring and summer
rainfall. In some areas of the basin, glacial melt is also an important source of surface
stream flow.

Between snowmelt from the mountains and rainfall in the interior, spring and
summer are the times of greatest stream flow in the Fraser basin. When spring or early
summer rains coincide with peak periods of snowmelt, flooding can be and has been
a significant problem in the basin, especially in the lower Fraser subbasin. Even in
nonflood periods, the amount of precipitation and stream flow concentrated in the
lower Fraser valley has contributed to drainage problems there. Millions of dollars have
been invested in construction and maintenance of dyke works, with financial assis-
tance from the federal and provincial governments, to keep streams in the lower river
area within their banks and to preserve agricultural lands and building foundations
from seepage.

The interior portion of the basin is drier, and even subject to occasional drought.
Nonaboriginal development of water use in the basin began with irrigation in the
interior plateau in the mid-1800s. Farming and ranching in the interior, along with

Fig. 7.1. Fraser River subbasins.
Source: Fraser Basin Council
(www.fraserbasin.bc.ca/
fraser_basin/watersheds.html)
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extractive industries such as timber and mining, sometimes compete for relatively
scarce surface water supplies, particularly towards the late summer and autumn.

The river basin is also rich and diverse in natural resources. Eleven of the
14 biogeoclimatic zones of British Columbia occur in the basin, where an estimated
512 noninsect animal species live. The Fraser River is a great salmon-producing
system, with more than half of Canadian catches of sockeye and pink salmon from
the river and its tributaries. For the many First Nations in the basin, fishing is
important as both an economic and a cultural pursuit. Combining aboriginal and
nonaboriginal commercial and recreational activities, fishing yields an annual return
in excess of Canadian $300 million (Marshall 1998).

7.1.3
Water Resource Problems

In addition to the flood hazard mentioned in the preceding section, the principal
resource management challenges in the Fraser basin may be summarized as follows.

Toxic Discharges

Although toxic discharges have declined due to municipal sewage treatment plant
improvements and the adoption of new technologies at pulp and paper plants in
the basin, concentrations of toxic materials (for example chlorinated organic com-
pounds such as guiacols from pulp mills) have accumulated in estuarine fish far
downstream from discharge points. Toxic materials have also accumulated in the
sediments and biota of poorly flushed streams and in areas adjacent to outfalls.
Precipitation is contaminated by heavy metals (for example lead and mercury) as
well as polynuclear aromatic hydrocarbons and acidic gases, evidently from atmo-
spheric emissions in the Greater Vancouver area. A large number of lower-volume
discharges to the Fraser River carry industrial wastes (FREMP 1996; McGreer and
Belzer 1999; Shaw and Tuominen 1999).

Agricultural Pollution

Some lakes in the interior areas of the basin – for example Williams, Loon, and
Dragon lakes – are showing nutrient impacts from animal wastes. Intensive agri-
culture in the Fraser valley has contributed more recently to concerns about ground-
water contamination from fertilizer and pesticide applications. In the lower Fraser
valley, groundwater has been contaminated by manure, fertilizers, and pesticides,
particularly the Abbotsford-Sumas aquifer and the Brookswood aquifer.

Threats to Fisheries

Although fisheries remain a major source of livelihood and income, the resource is
increasingly under threat. Eight of 15 streams designated by the British Columbia
government as sensitive under the Fish Protection Act are in the Fraser basin. Com-
paring the most recent decade with the historical record, the number of salmon
returning to spawn has decreased in half of the basin streams assessed by the Fraser
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Basin Council, while increasing in others. Dyking and drainage in the lower basin
area have reduced the extent of estuarine wetlands, which are important to salmon
and waterfowl populations. On accessible lakes and streams in the upper basin,
in-tensive recreational or sport fishing competes with aboriginal food and commer-
cial fishing.

Water Shortages

Although fewer people live in the interior portions of the basin, their per capita water
use is more than twice that of the lower valley. Also, the pulp mills found in the
interior and upper basin use more water than any other industry in the basin. Thus,
even in those portions of the basin where development is less extensive, water use can
reach the capacity of water supplies in dry periods.

Water Use Conflicts

Conflicts over water use and wastewater disposal are most intense in the estuary of
the Fraser River. The interests of commercial, recreational, and First Nations fishers
compete with one another, as well as with use of the river for river transportation and
municipal and industrial waste discharges. Riverside access for shipping conflicts with
the desires of contemporary urban dwellers, governments, and developers for water-
front homes and restaurants, river walks, and green space. Effluent from three primary
wastewater treatment plants in the region pollutes the water relied upon by fish for
habitat, fishers for livelihood, and residents or tourists for recreation. In addition, in
several portions of the basin there are competing demands on dams and reservoirs to
generate electrical power, reduce flood hazards, and maintain stream flows for fish
habitat.

Although there are serious water resource management problems in the Fraser
basin, there are also favorable situations not found in some of the other cases
included in this book. There remain undeveloped headwaters with pristine water quality.
The main stem of the Fraser River has never been dammed, and probably will not be
in the future due to its designation in Canadian policy as a Heritage River. The large
size of the river basin, the large volume of flow on the main stem in normal years, and
the fact that urban development has been concentrated mainly near the river mouth
have reduced the negative impacts on the basin as a whole.

7.2
Decentralization Process

7.2.1
Pre-reform Arrangements for Water Resource Management

To gain an understanding of the context in which the reform process in the Fraser
basin took place, it is instructive to consider intergovernmental relationships as
they operate in Canada. The federal system of Canada gives provincial legislatures
power over natural resources, including inland waterways and lakes. Thus, most
major water uses in the Fraser basin operate under permits or licenses issued by
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British Columbia authorities, operating primarily from the provincial capital in
Victoria. However, the federal government has power over, or plays a significant
role in, interprovincial and international trade, navigation and shipping, conservation
and protection of oceans and fisheries, and water on federal lands, in national parks,
and in First Nations communities. It is not therefore possible to say simply that
natural resources (particularly water) are a provincial matter in Canada. As Table 7.1
indicates, water resource management in British Columbia involves all orders of
government – federal, provincial, local, and First Nations – and involves many agencies
and organizations.

Table 7.1. Principal agencies and functions in the Fraser basin. Source: Calbick et al. (2004)
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The matter is further complicated by the horizontal distribution of water-related
responsibilities within each government. This has not, however, prevented governments
and their personnel from working together on important initiatives and sustaining
them over time. One example is the Canada-British Columbia Water Quality Monitor-
ing Agreement, established in 1985 and still in effect. Under this agreement, government
personnel have performed biweekly sampling and reporting of results on the presence
of ions, nutrients, trace metals, and an indicator of industrial discharges from a
number of locations in the basin.

It was this balance of federal and provincial responsibilities, with considerable
opportunities for intergovernmental cooperation in areas of overlap, that formed the
background to the reform process during the 1990s. Such intergovernmental coopera-
tion in natural resource management activities can be fruitful but entails high
coordination costs, and does not necessarily bring other basin stakeholders
into a process of information development and sharing, communication, and
decisionmaking. The Fraser River Estuary Management Program (FREMP), initiated
in 1985, demonstrates the benefits and the drawbacks of the interagency partnership
approach. This program will be considered in the next section as it was a major stimulus
to reform throughout the rest of the Fraser basin.

7.2.2
Impetus for Reform

FREMP emerged from a study initiated in 1977, went through some organizational
modifications in the mid-1980s, and still operates today (Calbick et al. 2004; Dorcey
1990). As it approaches the Pacific the Fraser River diverges into three major
distributaries, which flow through the Greater Vancouver metropolis before emptying
into the Strait of Georgia. Port facilities, river traffic, salmon and sturgeon fisheries,
urban wastewater and stormwater disposal, and a host of other interests and uses
converge in this estuarine region. Concerns about the degradation of water quality in
the estuary, protection of fish habitat and the livelihoods of fishers, and preservation
or even expansion of river transportation as an essential element of the regional
economy rose in the 1970s, along with governmental policy interest in coastal zone
management and comprehensive basin planning.

Thus began the Fraser River Estuary Study in 1977 under a federal-provincial
agreement, guided by a federal-provincial steering committee. After an initial
three-year phase, the scope of the study and the composition of the steering committee
were broadened. The steering committee became the Fraser River Estuary Planning
Committee, which later published a report outlining a number of options and actions
to be taken for improving conditions and accommodating the multiple and sometimes
conflicting uses within the estuary. This report was revised and adopted by the
federal and provincial governments and two port authorities in 1985 as the Fraser River
Estuary Management Program (FREMP). The program’s executive structure involves
considerable representation from all levels of government. Through FREMP, coordi-
nated review of permit applications within the estuary has been improved among
governments, and detailed management plans have been developed and agreed for
major environmental subsystems within the estuary.
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FREMP has been a success, but it involved intensive and sustained collaboration
among multiple federal, provincial, and local governments. It has been criticized,
furthermore, for lacking a formal place for nongovernmental organizations. In 1990–1991,
therefore, when efforts began to focus on developing the Fraser River Action Plan for
improving the conditions of the entire Fraser River, attention was given to the idea of a
basin management board responsible for planning and executing projects, with input and
funding from governmental agencies and with participation by First Nations and non-
governmental bodies. From this concept emerged the Fraser Basin Management Program.

7.2.3
Reform Process

The five-year Fraser Basin Management Program (FBMP), run by the Fraser Basin
Management Board (FBMB), was inaugurated in 1992. The FBMB was intended as
a multiorganizational, multi-interest committee with the purpose of encouraging
consensus-based decisionmaking about basin activities and with a commitment
to employing consensus decisionmaking itself. Table 7.2 shows the context of the
FBMP within the overall chronology of institutional development within the basin.

The FBMB was the first basin-scale organization in the Fraser basin. The board was
composed of 19 members: 12 from the four orders of government in the Canadian
political system (federal, provincial, local or regional, and First Nations), six from

Table 7.2. Chronology of institutional development in the Fraser basin
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nongovernmental organizations representing economic, environmental, and social
interests in the basin, and one appointed neutral chair. In the early stages of its exist-
ence the board put considerable effort into the development of communication and
organizational skills, given the varied backgrounds and levels of expertise of its
members, their differing views on the board’s mission and scope of authority, and the
fact that there was no basin-scale predecessor organization from which it could evolve
and adapt (Calbick et al. 2004:59–60).

In 1993 the FBMB adopted a strategic plan for the FBMP, centered upon a set of
wide-ranging principles related to such matters as conservation and prudent manage-
ment of resources, equal and fair access to information and decisionmaking processes,
incorporation of aboriginal interests and concerns, and encouragement of integrated
and innovative approaches to basin planning.

The FBMB engaged professional staff and leased its own office space, rather
than relying on the participating governmental agencies to provide these services.
This has contributed to the confidence of participants in the transparency of
information generation and sharing, and fostered perceptions of independence
and legitimacy for the FBMP that reinforced the commitments of nongovernmental
and First Nations representatives. Of equal significance was the decision in 1995 to
hire regional coordinators and place them in the four main regions of the basin.
The move, which has been continued by the Fraser Basin Council (which succeeded
the FBMB in 1997 – see below), greatly improved information flow, and encouraged
local stakeholders to renew their commitment to basin planning and management
efforts.

Another important practice initiated by the FBMB and continued under the Fraser
Basin Council has been the development of a set of sustainability indicators and
the regular publication, since 1995, of a state of the basin report, accompanied by a
briefer “report card”, grading progress in the basin on some of the more critical
issues (Calbick et al. 2004:66). A major report, Snapshot on Sustainability: State of
the Fraser Basin, was published in 2003. These reports are indicative of the explicit
incorporation of assessment methods and progress reporting into the basin gover-
nance and management structure, providing data that can be monitored over time
to document changes in basin conditions.

In 1997 the FBMB was replaced by the Fraser Basin Council, with the Fraser Basin
Society acting as legal custodian of the council’s constitution and bylaws. The Fraser
basin is thus unique among the case studies in this book in having a pair of nongov-
ernmental organizations as its principal management and governance institutions. The
Fraser Basin Council is a planning and management body composed of 36 represen-
tatives drawn from diverse geographical and sectoral communities within the basin,
as well as from the four orders of government.

In the same year a landmark document appeared, the basin Charter for
Sustainability, published by the Fraser Basin Council but initially prepared by the
FBMB as the five-year FBMP neared its completion (Fraser Basin Council 1997).
The most striking aspect of the charter is the tremendous breadth that is given to
the concept of basin sustainability. The document’s vision statement embraces four
directions, namely understanding sustainability; caring for ecosystems; strength-



139CHAPTER 7  ·  Canada: Fraser Basin

ening communities; and improved decisionmaking. These directions are guided and
informed by 12 principles, as follows:

� Mutual dependence
� Accountability
� Equity
� Integration
� Adaptive approaches
� Coordinated and cooperative efforts
� Open and informed decisionmaking
� Exercising caution
� Managing uncertainty
� Recognition
� Aboriginal rights and title
� Transition takes time

The implications of this broad agenda will be discussed further below.

7.2.4
Current Situation

In the short period of its existence the Fraser Basin Council has become a highly
effective organization with a visionary and wide-ranging agenda. Among the prin-
cipal goals of the Fraser Basin Council has been the promotion of a perspective of
interdependency and relationship among residents and communities throughout
this very large basin. (For example, upstream pulp mills contaminate fish hundreds
of kilometers downstream in the estuary; air pollution from the Greater Vancouver
area blows eastwards and contaminates the inland reaches of the Fraser valley.) Such
an approach is consistent with the council’s broad view of sustainability as embracing
a wide range of social, economic, and environmental elements.

This breadth of concept is also reflected in the Fraser Basin Council’s programs and
finances. Its basinwide programs include flood hazard management, strengthening
communities, invasive plant strategy, sustainable fisheries strategy, and a First Nations
action plan. Regional programs include mine reclamation, the Greater Vancouver
sustainable region initiative, agricultural nutrient management, lake water quality, and
river environment enhancement (Calbick et al. 2004:71–81).

This diverse agenda, for such a young organization, reflects a major shift in financing
away from reliance on funding support from government agencies and towards project
funding. Such funding comes from public and private organizations that contract with
the Fraser Basin Council to carry out various activities – perform a study, organize an
event, administer a program. Between 1998 and 2003 the budget proportion derived
from project funding grew from 4 percent to 36 percent, while that from government
agencies declined from 95 percent to 51 percent (though it is important to note that the
actual amount from this source has not declined; the council’s revenue has roughly
doubled in the same period, with project revenue accounting for most of the increase).
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7.3
Application of Analytical Framework

Application of the analytical framework (Chap. 1) to the Fraser basin case yields the
following observations.

7.3.1
Contextual Factors and Initial Conditions

At least three factors about the Fraser basin setting contribute to its prospects for
successful basin management. One is the level of economic development of the nation,
and a second is the level of economic development of the basin. Canada generally,
and the Fraser basin particularly, are prosperous enough that policymakers and
stakeholders have some resources to devote to research, institution building, meet-
ings, projects of environmental improvement, and monitoring and assessment. A
third is the initial distribution of resources among basin stakeholders: the vast
majority of land and water resources in the Fraser basin are held as a public trust by
the province of British Columbia or the government of Canada and are used by
private individuals under lease arrangements. This situation has allowed institu-
tional arrangements to develop in the basin under conditions where no single
interest or sector of basin users enjoys across-the-board priority or privilege in its
claims to resource use – in other words, urban uses are not all privileged over rural
uses or vice versa, mining over agriculture or vice versa, and so on.

One aspect of the initial conditions in the Fraser basin presents a challenge: the
presence of social and cultural distinctions among basin stakeholders. The claims
and title of aboriginal peoples (First Nations) versus the established economic and
political power of the nonaboriginal descendants of European settlers has been a
difficult issue of long standing throughout Canada, and this is certainly true of the
Fraser basin. First Nations and nonaboriginal residents have had difficulty working
together, understanding one another, and forging institutional arrangements for
joint problem solving. The First Nations issue is never far from the surface of any
natural resource issue in the Fraser basin or elsewhere in Canada.

7.3.2
Characteristics of Decentralization Process

In the case of the Fraser basin, as in some of the other cases described in this book,
it has not always been clear that there has been a decentralization process in the
strict sense of the term. The construction of basin-scale institutional arrangements
in the basin appears to be as much or more a matter of integrating already decen-
tralized organizations and jurisdictions rather than decentralizing previously
centralized ones. Nevertheless, some of the considerations in this category are
definitely relevant to the Fraser basin case. One is the extent of central govern-
ment recognition of local-level basin governance, which has been extraordinarily
positive. The Canadian national and British Columbian provincial governments
joined in the predecessor organizations in the basin (the Estuary Steering
Committee, the FBMB); they funded the Fraser River Action Plan from 1992 through
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1998; and they have been original and consistent members of the Fraser Basin Council
and have supported it financially.

Another factor has been the consistency of that support through changes of
government and administration at both the provincial and federal levels. Although
Fraser Basin Council members and staff are always alert to the possibility that
electoral changes of government might bring shifts in commitment, thus far the
institutional arrangements for Fraser basin management have maintained support
from both levels through electoral changes. It remains to be seen how the council will
cope with recent changes in its own leadership structure. Losing strong and committed
champions who possess well-developed managerial skills as well as political acumen
can sometimes disrupt agency activities.

7.3.3
Central-Local Relationships and Capacities

There are a number of favorable factors operating in this category. The financial
resources and the financial autonomy of the Fraser Basin Council are quite strong,
though they remain an important concern of the members and staff. Through the
Fraser Basin Society and the council’s own bylaws, the council members have dem-
onstrated the ability to create and modify the institutional arrangements with which
they work, as exemplified by the adoption of the Charter for Sustainability, and the
transformation of the Fraser Basin Management Board into the Fraser Basin Society
and Fraser Basin Council structure that exists today. As suggested above, however, the
water rights system is something of a mixed bag – on the one hand, the arrangements
governing rights to water and land use allow for considerable management flexibility,
but on the other, the control of groundwater resources is particularly weak and repre-
sents a current and future vulnerability in the water resource management aspects of
the overall basin sustainability effort.

7.3.4
Basin-Level Institutional Arrangements

The strongest features within this category are the availability of a basin-level gover-
nance body (the Fraser Basin Council), the recognition of subbasin communities of
interest through the composition of the council (by including regional representatives
and through its employment of regional coordinators), and the institutionalization
of regular monitoring of basin conditions by means that are trusted by resource us-
ers. The council was designed quite deliberately to provide information sharing and
communication among basin stakeholders, to provide means for basin stakeholders to
enter into agreements to take actions for improvement of basin conditions, and to resolve
conflicts. The one variable in this category that is not entirely favorable is related to the
clarity of institutional boundaries – while the Fraser Basin Council has emerged as the
paramount deliberative body in the basin, in its capacity as a nongovernmental orga-
nization funded through a nonprofit society, the council generally cannot turn its
decisions and plans into actions. It usually hands off projects to other (usually
governmental) entities for implementation, and at times even the council members
are not entirely clear what actions are within the council’s scope.
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7.4
Performance Assessment

7.4.1
Stakeholder Involvement

A large number of different stakeholder groups are affected by, or are trying to
address, the resource management issues in the Fraser basin. These include federal,
provincial, and local government organizations; First Nations communities; port
authorities; natural resource-based industries, including mining, forestry, and pulp
and paper manufacturing; other industry; agriculture; commercial fishing; recre-
ation and tourism; and environmental organizations, including those affiliated to
the British Columbia Environmental Network. All of these stakeholders and their
activities are affected by, and affect, water quality and other environmental condi-
tions within the basin.

Each of these groups has its own views on the nature, functions, and benefits to
them of the Fraser Basin Council. Federal agencies have been willing to fund, send
representatives to and cooperate in programs with the council because it allows
them to influence resource management issues that might otherwise be beyond
their constitutional authority, and because the council is an organization to which
the federal agencies can hand off problems and concerns for investigation and dis-
cussion. The council also allows the agencies to satisfy statutory and regulatory
obligations for public participation in basin management programs.

Provincial ministries and their representatives find in the Fraser Basin Council
a means to break out of the substantial interagency fragmentation of water resource
responsibilities at the provincial level, overcome budgetary limitations on their
resources, and engage greater participation. As with the federal agencies and their
representatives, these benefits of council participation suffice for provincial min-
istries to maintain their annual financial support of the council.

Furthermore, the council’s consensus approach to decisionmaking has helped
to assure and maintain federal and provincial agency representation. By definition,
agency representatives serving on a consensus-based group are shielded from being
in the position of belonging to an organization that takes positions contrary to
federal or provincial policy. The council would be unable to come to consensus on any
such position.

Other Fraser Basin Council participants (local government, First Nations, and
regional and sectoral representatives) get access to good information, a chance to raise
issues and concerns in a forum where federal and provincial representatives are
listening, and opportunities for coalition building to enhance their political influence.
Here too the consensus approach provides an incentive to participation, since it
effectively places these stakeholder representatives on an equal plane with represen-
tatives from federal and provincial agencies that have the constitutional and statutory
authority as well as the budgetary resources most local, aboriginal, and sectoral
representatives lack. The Fraser Basin Council itself has no constitutional or statutory
authority to execute decisions on resource management policy, but its structure
and operation place the officials who have that authority at a table (literally and figu-
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ratively) with other stakeholders in the basin and this is an important element of their
continued commitment to it. Not to be overlooked is the spirit of cooperation generated
by the social closeness, and genuine friendship, that has grown out of the interaction
between the individuals who serve on the council.

7.4.2
Developing Institutions for Integrated Water Resource Management

The breadth of the Fraser Basin Council’s agenda (see Sect. 7.4.3) is reflected in, and
reflects, some of its organizational characteristics. As noted earlier, the council is
composed of 36 members, an expansion from the predecessor FBMB. Furthermore,
Fraser Basin Council seats are deliberately distributed so that no sector of basin
interests or level of government has a majority of members and so nonwater as well
as water-related basin interests are represented. In practice, more than 36 interests
are represented at council meetings, as several members wear a number of hats – a
regional representative may be a rancher, or work in forestry, for example.

A striking feature of the make-up of the council is the presence of eight First
Nations representatives, reflecting the sustained effort to incorporate aboriginal
along with nonaboriginal interests in basin water resource management.

The Fraser Basin Council has continued the FBMB practice of maintaining
consensus-based decisionmaking. Each policy recommendation or programmatic
involvement of the council has to be acceptable to all members; otherwise, the matter
is continued for further discussion and refinement, or dropped.

As noted earlier, the Fraser Basin Council maintained the earlier FBMB practice of
employing regional coordinators in addition to the staff in Vancouver. The council has
divided the Fraser basin into five regions, shown in Fig. 7.2, which are the basis not
only for the assignment of regional coordinators but for the designation of the 10 regional
representatives on the council.

7.4.3
Effectiveness and Sustainability

As previously explained, an outstanding feature of the approach of the Fraser Basin
Council is its broad view of the concept of sustainability, as outlined in its Charter
for Sustainability, and the way in which this outlook is woven into its activities and
the way they are financed. The shift in emphasis from government funding to project
funding has significantly widened the council’s financial base and has enabled it to
become involved in a great variety of projects, some only indirectly related to water
resource management.

In addition to these projects, the Fraser Basin Council has continued and
expanded the public information and outreach programs started by the FBMB in the
mid-1990s. The council publishes annual reports, state of the basin reports and
snapshots on sustainability, and holds biennial conferences, all focused on basin
conditions (Calbick et al. 2004:82–106).

Positive or negative changes in basin conditions may be assessed by reference to a
selection of natural resource-related measures or indicators, namely fisheries;
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pollution and toxic discharges; and water quality monitoring (though not all changes
or improvements result from Fraser Basin Council programs or activities).

Fisheries are recovering from a period of decline: comparing the most recent
ecade with the historical record, the number of salmon returning to spawn has
increased in half of the basin streams assessed.

As regards pollution and toxic discharges, measured concentrations of most
pollutants in the main stem of the Fraser River have not exceeded water quality guide-
lines. The exceptions are iron and copper (which may be exceeded because of
naturally high background levels in the basin) and the industrial wastewater indicator
adsorbable organohalides downstream of pulp and paper mills. In the basin as a whole
toxic discharges have declined due to municipal sewage treatment plant upgrades and
the adoption of new technologies at pulp and paper plants. Lower Fraser River
bottom sediments have shown improving trends in lead concentrations. Restrictions on
fish consumption from the Fraser River upstream of Hope were lifted by the British
Columbia government in 1994, and on the Thompson River in 1995.

A number of studies and water monitoring projects, several undertaken by the
Department of Fisheries and Oceans in partnership with Environment Canada, have
been carried out since the inception of the Fraser River Action Plan in 1992, and
have given a much clearer picture of the extent, sources, and potential mitigation of
pollution in the Fraser River. These studies have yielded important baseline infor-
mation concerning contaminant levels in the river, and have led to a greater under-

Fig. 7.2. Fraser Basin Council
designated regions of the Fraser
basin. Source: Fraser Basin Coun-
cil (www.fraserbasin.bc.ca/
regions/index.html)
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standing of how the river ecosystem functions, particularly with regard to factors that
affect its salmon (Calbick et al. 2004:57).

The sustainability of the work of the Fraser Basin Council is enhanced by the
stability and vocational aspirations of its staff, many of whom express personal
commitment to the sustainability principles that the council articulates and espouses,
and see employment with the council as an opportunity to put these principles into
practice. That motivation is reinforced by the belief that the Fraser Basin Council is
an organization that is truly making a positive difference, in ways that go beyond the
opportunities that might be available with a more traditional nongovernmental orga-
nization. On the other hand this level of commitment may tempt staff and council
members to pursue projects that seem only tangentially related to basin management
concerns, and it is acknowledged that there have been occasions when funding
opportunities associated with involvement in one or another project have stretched
the council’s own broadly defined scope and agenda rather far.

In 2002 the Fraser Basin Council employed a consulting firm to interview council
members, staff, and external observers to assess the council’s own performance and
effectiveness (SALASAN Associates Inc. 2002). The report, which echoes a number of
the points raised above, found that involvement in the council’s work had been a
satisfying experience for participants, and that the council’s status as a nongovern-
mental body and its broad representation are extremely helpful in addressing issues
that cross agency domains and jurisdictional boundaries and promoting inclusion of
a wide range of perspectives. On the other hand, the council occasionally becomes
involved in issues that are not clearly related to its charter and runs some risk of loss
of focus.

7.5
Summary and Conclusions

7.5.1
Review of Basin Management Arrangements

Since one of the most distinctive features of this case is the role of the Fraser Basin
Council as a nongovernmental organization, some concluding comments are in
order about how well that has worked in the Fraser basin and its possible implica-
tions elsewhere. It can certainly be argued that the nongovernmental model reduces
some of the bureaucratic turf battles that one would expect to be associated with
placing basin management responsibility in an existing agency, or creating an agency
that would have authority and responsibilities transferred from or overlapped with
existing agencies. The nongovernmental approach also fits well with a federal
system such as Canada’s, since it provides a means of crossing jurisdictional bound-
aries among levels of government in a context where a constitution divides authority
and one level of government is not entirely superior or subordinate to the other. It is
also suited to a common-law cultural context where private organizations are free to
do anything that is not forbidden by law, and to take actions (including the raising
and distribution of funds) up to the limits of public authority.
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Furthermore, the nongovernmental approach in the Fraser basin has allowed for
the integration of First Nations and private stakeholders in ways that more traditional
intergovernmental programs have often found difficult if not impossible. It has served
as a good forum for information generation and sharing, since there is less concern
over who owns the information. A nongovernmental organization has the boundary
flexibility to cover the whole basin (which no local government can do) but not more
than the basin (as would be the case for a provincial or federal agency). As already
noted, a nongovernmental organization of the Fraser Basin Council type also provides
good political cover for agencies, who can justify actions that might otherwise be
unpopular with some constituency.

The approach also has its weaknesses and drawbacks. Most important is the fact
that the Fraser Basin Council is generally unable to implement the plans and
programs it agrees upon, and must hand them off to others – usually governmental
agencies – for actual performance. This limitation means that matters on which the
council has made recommendations do not always get done or get done swiftly or
without modification by the implementing agencies. A more vigorous advocacy
role, prodding governments or other bodies for action, has its own risks, however,
as one of the council’s most important assets is its reputation for neutrality.

Other vulnerabilities include the fact that the Fraser Basin Council’s consensus
decisionmaking approach, though helpful in a number of respects, is also time
consuming and can be frustrating. As a nongovernmental organization financially
reliant upon goodwill contributions and funded projects, the Fraser Basin Council is
subject to enough budgetary uncertainty (despite the consistency of governmental
contributions to date) to limit its ability to commit to long-range projects. An organi-
zation in such a position is also continually vulnerable to “mission creep”, the
temptation to follow the money that is available for projects that may be beyond its
primary concerns and interests.

On balance, the approach represented by the Fraser Basin Council has worked well
in this setting as a means of bridging fragmented public authorities and integrating
indigenous and other private stakeholders. It has succeeded so far in preserving a repu-
tation for objectivity and avoiding widespread perception of bias, and in building a
more diverse financial base. The council’s structure, agenda, and performance are key
reasons the Fraser basin has proved to be a valuable addition to the research cases
reviewed in this book.

7.5.2
Future Prospects

As has been shown, the water resource management system applied in the Fraser
basin, with the Fraser Basin Council as the lead agency, has proven to be an effective
means of coordinating action between an extremely varied range of stakeholders
over a large diverse area. It has carried forward the positive attributes of its prede-
cessor the FBMB, and it is likely that its future effectiveness will be sustained by
building on its current assets – its key intergovernmental role, its ambitious and
integrated agenda, its accommodation of disparate stakeholder factions, its com-
mitted staff, its recognition of the value of clear information flow and communication,
and its emphasis on sustainability. In this last respect, the increasing use of project
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funding has given added financial stability to the council’s operations. It remains to
be seen, however, how well the Fraser Basin Council will balance the different elements
of its diverse agenda as its budget and its role in basin water resource management
expand.





Chapter 8

Costa Rica: Tárcoles Basin

W. Blomquist  ·  M. Ballestero  ·  A. Bhat  ·  K. E. Kemper

8.1
Background

8.1.1
Introduction

With its mountainous spine and numerous valleys, Costa Rica contains 34 river basins.
The Tárcoles basin – the drainage area of the Río Grande de Tárcoles – is located in
the west-central portion of Costa Rica and extends from the mountain ranges in the
middle of the country to the Pacific coast (Fig. 8.1). The basin is of great economic
importance to Costa Rica, with much of the urban, industrial, commercial, and
agricultural activity of the country concentrated within its borders. This has placed
immense pressure on the water resources of the basin, with water quality issues
proving particularly problematic.

Compared to some of the other case studies in this book, integrated water resource
management in the Tárcoles basin has emerged relatively recently with the establish-
ment of a basin commission, the Commission for the Río Grande de Tárcoles Basin
(Comisión de la Cuenca del Río Grande de Tárcoles; CRGT), in the early 1990s. This
case has been extremely valuable because the formation of the basin commission was
a locally initiated action that occurred in the fairly recent memory of many individu-
als who are still actively involved in water and government, providing an opportunity
to explore the early life cycle of a river basin organization and some of the factors linked
to its origin, early growth, and recent stagnation.

8.1.2
Basin Characteristics

The Río Grande de Tárcoles, a river of 111 kilometers’ length emptying into the
Pacific, is formed by the confluence of the Alajuela, Grande, and Virilla Rivers toward
the middle of the basin. Costa Rica as a whole has abundant precipitation, ranging
from 1 200 to 7 000 millimeters per year, producing plentiful runoff. The river basins
on the Pacific side, such as the Tárcoles, tend to be somewhat drier, with a noticeable
reduction of river flow during the dry season of the year. Still, precipitation in the
Tárcoles basin ranges from 948 to 5 409 millimeters per year, with an annual average
of 2 364 millimeters. Flooding is a recurring problem in the basin, as in most of the
river basins of Costa Rica.

There are three distinct subareas within the Tárcoles basin – an upper area that
corresponds with the watershed of the Virilla River (about 40 percent of the total
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basin area), a middle area that corresponds with the watershed of the Grande River
(34 percent), and a lower area along the course of the Río Grande de Tárcoles below
the confluence of the Virilla and Grande Rivers (26 percent). The middle basin is
semirural with some population centers, and the lower basin is mostly rural. The
upper basin contains about 80 percent of the population of the basin, with large
concentrations of both urban population and industry. It also contains the largest
aquifer systems in the basin – the Barva and Colima aquifers, which are layered
aquifer systems that supply most of the groundwater used by industry and the
urban population.

Relative to the rest of Costa Rica (and in light of the large number of river basins
there), the Tárcoles basin is fairly large at 2 155 square kilometers total area, and the
Virilla and Grande watersheds are two of the largest in the country. But these geo-
graphic dimensions do not capture the great significance of the Tárcoles basin to
Costa Rica. With only 4.2 percent of the land area of the country, the basin is home to
half of its population (approximately 2 million out of 4 million), contains 80 percent of
its industry, 80 percent of the vehicles, and more than half of the registered wells.

The cities in the upper basin have grown into a large metropolis at the center of
Costa Rica known as the Gran Área Metropolitana (Greater Metropolitan Area),
which includes San José, the nation’s capital, and three other cities. The Greater
Metropolitan Area is also the transportation center of the country, with the national
highways from other regions of Costa Rica converging and intersecting in the
Tárcoles basin. The area is also crucial to Costa Rica’s important and growing

Fig. 8.1. Location of the Tárcoles basin within Costa Rica. Source: Ballestero 2003
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tourism industry, as most tourists pass through the international airport in Alajuela
and stay in the area for at least a portion of their time in the country.

Despite the growth of urban and industrial centers within the basin, 37 percent of
the land use remains in crops and pasture. Coffee farming, other crops with and
without irrigation, dairy farming, and livestock ranching occur throughout the basin.

8.1.3
Water Resource Problems

Although precipitation is abundant, the concentration of people, industry, and
agriculture in the Tárcoles basin translates into significant and growing water resource
problems. Those problems are exacerbated by institutional arrangements governing
water management at the national level, and by financial constraints that have kept
infrastructure development within the basin from keeping pace with economic de-
velopment and population growth. The 2001 State of the Nation report identified
the vulnerability of water resources and water quality as Costa Rica’s biggest envi-
ronmental concern, with the Tárcoles basin as the principal focus for that concern.

Sewage, Solid Waste, and Water Pollution

It is a striking fact that in the Tárcoles basin, with its 2 million inhabitants and
abundant economic activity, 96 percent of domestic and industrial waste is untreated,
much ending up in the basin’s streams and rivers. Industrial wastes contribute
contaminants in addition to the sewage that emanates from households in the basin.
Agribusinesses, especially food and coffee processing industries, are prevalent through-
out the upper and middle basin areas, and the upper basin contains 29 chemical
and alcohol manufacturing facilities. Although national law requires treatment of
industrial wastes, most industries still do not have facilities in place. The surface
waters of the basin are also a depository for rubbish, which, in addition to the obvious
negative aesthetic impact, aggravates flooding problems where it chokes off stream
channels, and adds a significant nuisance and expense to the operation of hydroelectric
power facilities.

Groundwater in the basin is also vulnerable to quality degradation. Septic tanks
serve 68.5 percent of households and businesses in the basin, so those that are not
discharging to surface waters are discharging to the ground. Application of fertilizers,
especially in high concentrations for intensive coffee farming, is associated
with nitrate contamination of groundwater in the upper and middle basin areas
(Reynolds-Vargas and Richter 1995).

The polluted surface water already requires significant treatment prior to use, though
the fact that many of the smaller water treatment facilities lack the financial and
technical capacity to provide acceptably clean water raises public health concerns.
It is estimated that 31 percent of the population in the basin receives untreated water.

Deforestation

Deforestation of the upper and middle basin areas continues despite serious national
efforts to arrest it. From 1992 to 2000, the forested portion of the basin was reduced



W. Blomquist  ·  M. Ballestero  ·  A. Bhat  ·  K. E. Kemper152

from approximately 66 000 hectares to 38 000 hectares. The same period saw a
15 000-hectare reduction in farmland due to conversion of land from agricultural to
urban uses. These processes have accelerated soil erosion, reducing the capacity of
hillside and valley soils to absorb and retain water, thus aggravating both flooding
problems and dry season water scarcity.

Increasing Demand for Water

Urban and industrial water demands have grown on top of the already significant
agricultural water use (an estimated 60 percent of consumptive use is for irrigated
agriculture). This has led to shortages or uncertain availability of high-quality
water supplies for newer, high-value sectors of the economy such as tourism, recre-
ation, and fishing. Some water is even imported to the upper basin area from the neigh-
boring Reventazón basin for use in the Greater Metropolitan Area.

Institutional Context

The institutional capacity to deal with these problems is sorely lacking. A national water
policy was ratified by the Government Council in January 2006. In March 2006, the
preparation of the first national water plan started. Both form part of the National
Water Resources Management Strategy, financed through the Inter-American
Development Bank (IDB). Accordingly, these institutional changes are very recent. The
existing national Water Law dates from 1942, and modified the first regulation of 1884;
a proposed new Water Law has been under consideration in the Costa Rican legisla-
ture. The new National Water Resources Management Strategy will hopefully address
the weaknesses that exist in the current institutional setup. For instance, the system
of water concessions in the country has significant gaps that contribute to uncertainty
about water availability, since it is hard to tell what uses are occurring already in the
basin and to what extent total water demand exceeds or is exceeded by available
supply. For example, the largest hydroelectric power producers are not included in the
concession system.

Tariffs on agricultural water use are based on land area rather than on the volume
of water used, providing little incentive for farmers to replace or upgrade aging and
inefficient gravity-fed systems. The entire system of water charges fails to provide
enough revenue to maintain infrastructure within the basin, let alone support needed
improvements such as water treatment plants.

8.2
Decentralization Process

8.2.1
Pre-reform Arrangements for Water Resource Management

Costa Rica has historically had a highly centralized form of government. Decen-
tralization efforts with regard to a number of public services have been isolated,
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and sometimes only temporary. River basin management has followed the same pat-
tern: there has been no overall, nationwide effort to decentralize water resource man-
agement to the basin level in Costa Rica. The creation of the CRGT was the first effort
in Costa Rica to establish a structure for basin management. Interestingly, it repre-
sented more of a bottom-up than a top-down approach to establishing a basin orga-
nization.1 Since then, basin organizations have been created in a few other basins in
the country.

8.2.2
Impetus for Reform

The train of events that led to the setting up of the CRGT in 1994 had its origin in
1991, when the municipality of the central canton of San José, the most influential
municipality in Costa Rica, began to pay attention to serious environmental prob-
lems that were apparent in the capital city, especially water pollution, the dumping
of solid and liquid waste in the rivers, and the recurring problem of rivers and
streams overflowing their banks, which had often caused serious tragedies. It was
unusual for municipalities to take action on such matters, so while San José’s ef-
forts did not violate any formal restrictions on its authority, they did run contrary
to stereotypical views of municipal responsibilities.

To pursue its interest in these environmental quality-of-life issues, the munici-
pality of San José initiated a series of activities in 1991 and 1992, of which the follow-
ing stand out: the Project for the Recuperation of the Río Torres, which focused on
controlling the disposal of solid and liquid wastes in the Río Torres, a major upper
basin river and one of the most polluted rivers in the Tárcoles basin; a municipal
policy directive giving industries located in the canton 24 months to begin treating
their liquid waste, followed by a pilot plan, launched by the municipality and the
Chamber of Industry, involving a group of businesses that were major polluters; and an
urban control plan to regulate land use and urban growth, which included a series
of environmental provisions to protect surface water, aquifers, and recharge areas.

By this time, though, officials and staff of the municipality had come to recog-
nize that these environmental matters could not be resolved by actions in only one
canton. The situation would have to be approached with a broader view, one that
included the entire Tárcoles basin. Visits were made to each of the other 35 munici-
palities in the basin area to promote their participation and to set priorities. In
August 1992, the municipality of San José organized a seminar entitled “The Río
Grande de Tárcoles River Basin: Looking Toward the Future”, in which a large au-
dience participated in discussions and defined some basic guidelines for coordi-
nation to confront the immense task of recuperating the basin.

1 Although the expression “bottom-up” is often used to refer to actions initiated by grass-roots or
other civil society entities, it is used here somewhat more broadly, as the CRGT was initiated by
local government officials and civic organizations together. This use of the term “bottom-up” still
contrasts accurately with a “top-down” decentralization initiative of the central government;
CRGT was the former, not the latter.
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8.2.3
Reform Process

Following the August 1992 seminar (Sect. 8.2.2), with continued leadership and
support from the municipality of San José, the Commission for the Río Grande de
Tárcoles Basin, the CRGT, was established, comprising representatives from munici-
palities, relevant government ministries, state institutes, a university, and private
sector organizations. From its beginning, then, the CRGT had a participatory structure
that was both interorganizational and interdisciplinary, attempting to connect the most
important actors in water resource matters. The structure was nevertheless imperfect,
and some of its deficiencies are discussed later.

The CRGT obtained official recognition from the national government through
ministerial decree rather than through national legislation, which expedited the
process of recognition but later proved problematic, since ministerial decrees are
more easily altered or disregarded by subsequent administrations than are national
laws. The decree, issued in April 1993 through the Ministry of Environment and
Energy (Ministerio del Ambiente y Energía; MINAE), recognized the CRGT’s legiti-
mate existence as a collaborative body for information development and sharing,
communication, and planning, but it did not transfer to the CRGT any formal
responsibility or capacity for undertaking water management projects. By the end of
1993 the commission had 19 members, of which 5 were nongovernmental organizations
and 6 were municipalities.

During 1993 and 1994 the CRGT conducted an awareness-raising campaign about
river basin management, involving municipalities, nongovernmental organizations,
and private and public sectors in a series of workshops and other events. The
municipality of San José continued to provide leadership; the CRGT had space in the
offices of the municipality, which provided it with staff support. CRGT members and
staff participated in training activities.

By 1994 the CRGT was operational and began conducting activities in the
basin, with MINAE providing logistical and economic support and devolving to
the CRGT some basin planning and study functions, including contracting with
the IDB for a large-scale basin study. The headquarters of the CRGT were trans-
ferred to space offered by MINAE. MINAE also expressed support for the creation
of similar structures in other basins, dividing the country into five watersheds and
creating a favorable atmosphere for the deconcentration of services in them. In
1995 the River Basin Program was created for the purpose of determining guide-
lines for MINAE regulations regarding basins and to formulate national policies
for basins.

During the period 1994–1998 the CRGT was very active and became a management
model at national and international levels. It was a founder member of the Interna-
tional Network of River Basin Organizations in 1994, and was incorporated into the
Latin American Network of River Basin Organizations in 1997. The information and
communication functions of the CRGT continued throughout this phase. CRGT
members and staff compiled and systematized information on water quality and
pollution sources in the basin, studies on basin characteristics, and institutional and
legal analyses. Stakeholders were brought together through a number of workshops
and seminars.
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The CRGT also implemented four major action programs during this period: the
Voluntary Plan program, which invited businesses to present voluntary plans to
establish waste treatment systems, and eventually attracted the involvement of over
100 businesses; the Ecological Flag program (1994), by which the CRGT awarded
“ecological flags” to organizations that had developed and implemented resource
protection and recovery activities in the basin; reforestation programs to promote
watershed protection, incorporating awareness-raising activities with schools,
community organizations, and environmentalists; and the Program for Integrated
Management of Natural Resources, a basin-scale coordinated program of protection
and recovery for water and other national resources, for which the IDB gave the CRGT
the responsibility to supervise the use of US$1 million to design the program and fund
the development of feasibility studies.

At the beginning of 1999, a number of factors converged that began to make the
normal operation of the CRGT difficult. The newly elected national government
adopted a more cautious, centralized approach as the new Minister of Environment and
Energy took a more active role in its governance and operations, including the
appointment of a new CRGT president. These developments served to highlight the
dynamic role of the original president in mobilizing people and resources to make
the CRGT an active body, despite its uncertain status as an institution recognized by
national government but lacking formal governmental powers. The fragility of this
situation was exposed as the CRGT underwent rapid decline.

8.2.4
Current Situation

After a short period (2000–2001) during which the presidency was assumed by a
representative of the Union of Local Governments who had been openly critical of CRGT’s
changed direction (Dulude 2000), MINAE reasserted control with the appointment of a
MINAE official as president. Unfortunately this official combined the role of president
with other ministerial responsibilities, with the result that the CRGT functioned at quite
a minimal level, a situation that tested the commitment of its member organizations
and agencies.

The president’s office has undertaken some activities in the name of the CRGT,
for example research and actions intended to implement economic instruments to
promote pollution control, but division of responsibility between the CRGT and
MINAE has not been clear. Moreover, there appears to have been little or no interest
on MINAE’s part in following up on the Program for Integrated Management of
Natural Resources, despite the IDB’s investment of US$1 million in the 1997–1998
feasibility studies mentioned in the previous section.

The main institutions playing a role in water resource management in the
Tárcoles basin are shown in Table 8.1, with a summary of their functions.

8.3
Application of Analytical Framework

The Tárcoles case provides valuable lessons, as the basin commission was formed rela-
tively recently (in contrast to, for example, the longer established organizations of the
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Guadalquivir and Murray-Darling basins), and occurred as a result of local efforts
rather than national political forces. Application of the analytical framework
(Chap. 1) highlights some of the key variables associated with the CRGT’s progress
thus far.

Table 8.1. Water resource management institutions and roles in the Tárcoles basin
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8.3.1
Contextual Factors and Initial Conditions

The process of development in Costa Rica can generally be characterized as successful,
with economic growth over the past half century accompanied by a stable political
system. However, financial resources for such reform as basin-level integrated water
resource management are still limited compared to the size of the task.

Within Costa Rica the Tárcoles basin is by far the most economically developed in
the country, and offers the most promise for successful river basin management. Nor
do there appear to be substantial cultural or religious differences across groups of basin
stakeholders that would dramatically inhibit prospects for cooperation. However, the
relative economic and sociocultural complexity of the basin gives rise to its own set
of problems that make the process of institutional reform more difficult. In addition,
the overall political reluctance to decentralize to lower levels of decisionmaking is
reflected in the stalling of the reform process in the Tárcoles basin. More recent orga-
nization efforts within Costa Rica, specifically in the Reventazón and Tempisque
basins, appear to be making more headway than in the Tárcoles basin, perhaps
because resistance is less strong in these smaller and less important basins.

Two additional contextual factors in Costa Rica have shaped the outcomes in the
Tárcoles basin so far. The first factor is the relatively large number of separately
identifiable river basins in a relatively small country. The Tárcoles is only one of
34 identified basins in Costa Rica, and there is substantial difference of opinion
about the appropriate scale at which to organize integrated water resource
management. Furthermore, the Costa Rican government has been trying to determine
whether and how to coordinate integrated water resource management with other
ecological and natural resource policies that are organized on different territorial
bases. Costa Rica has systems of national parks and protected areas, which have
recently been organized into a national system of 11 conservation areas, but these
do not coincide with river basin boundaries or provincial divisions. The inconsis-
tent and hesitant nature of central government support for basin management in
the Tárcoles basin may not end until some clear view emerges among national-
level policymakers about how to proceed with river basin management organiza-
tion and what, in Costa Rica, constitutes the appropriate level for water resource
management or other natural resource management.

The second factor is a cultural dimension shaped by Costa Rica’s physical circum-
stances and historical evolution. In a humid setting with abundant precipitation,
combined with (until recently) a small population and economy to sustain, Costa
Rica developed a mostly unwritten but nevertheless widely understood and shared
view of water as essentially free and plentiful. Only recently has it become clear that
water quantity and quality can be limiting factors in Costa Rica’s future economic
development and quality of life. The cultural perception of water abundance still
contributes to the lack of a sense of crisis, constraining policymakers’ ability and
willingness to promote sustainable water policy in Costa Rica through more restric-
tive water rights laws and higher water tariffs, whether organized at the basin scale
or otherwise. In the Tárcoles case in particular, this perception contributes to weak
controls on water uses and inadequate revenue with which to address the pollution
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problems in the basin. A considerable public education effort will be necessary as part
of any attempt to promote more responsible use of water as a resource of limited
quantity and quality.

8.3.2
Characteristics of Decentralization Process

The origins of the CRGT fit closer to the locally initiated effort and mutually
desired devolution categories than a shedding or abandonment of central-government
responsibilities. Officials at the municipality of San José understood that their water
quality problems were related to other municipalities, making a basin approach most
appropriate, and took the initiative to create the CRGT. Local leadership initiated the
efforts to address basin problems, and central government officials were supportive
and provided some help initially and substantial support during the years of peak
CRGT activity. However, the tactical decision by basin stakeholders and central gov-
ernment officials to recognize the CRGT by ministerial decree, rather than by a law
enacted by the Costa Rica legislature (Sect. 8.2.3), proved unfortunate when, after a
change of government in 1998, the ministry balked at carrying out activities not
formally authorized by law, placing the central government’s support for the Tárcoles
commission in doubt.

There were also a number of weaknesses and incongruities in the decree that
created the CRGT and its operating regulations that became a burden to the commis-
sion later. For example, the decree, by being an instrument of lower rank than a law,
cannot confer management responsibilities to the CRGT, creating a gap between the
objectives for which it was created and its capabilities to reach those objectives. This
reduces its autonomy and seriously limits its scope as a basin organization. To
partially address this deficiency, a functional arrangement has arisen whereby two non-
governmental organizations – the Association for Hydrographic River Basins
(Asociación pro Cuencas Hidrográficas; ASOCUENCAS), which includes CRGT
members, and the Foundation for Urban Development (Fundación para el Desarrollo
Urbano; FUDEU) – helped provide support for the CRGT, giving it greater operational
capability and enabling it to execute projects. In practice, however, the CRGT constitutes
a space for meeting and discussion to coordinate the actions that different institutions
and social sectors are conducting in the basin.

Also, the decree does not set a budget for the commission’s operations and does
not define any other method of funding or of providing resources. This becomes a
major obstacle to the CRGT assuming a leading role in river basin management.
Nor were the responsibilities and roles of the agencies that compose the CRGT
defined, and the commission depended largely on the support and goodwill of
public and private officials. The representatives of the public sector did not have
decisionmaking power and could not make major commitments. Other organizational
arrangements proved unsatisfactory: the 36 municipalities in the basin were always
represented by delegates from the same 6 municipalities, whereas some rotation of
membership might have encouraged greater commitment from and coordination
between all basin municipalities.

These deficiencies in the CRGT design have been noticed by Costa Rican officials,
but have not led to a systematic reform of the CRGT. The lessons learned have been
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applied elsewhere instead; for example, in 2000 a law was issued creating Costa Rica’s
first legally recognized river basin organization: the Commission for the Regulation
and Management of the Río Reventazón River Basin.

River basin management in Costa Rica is now widely perceived to be an issue
under MINAE’s authority and direction. This perception, in addition to the current
government’s lack of commitment to the issue, has served to marginalize the past
efforts of the CRGT. Remarkably, MINAE created a National River Basin Network in
2000 to coordinate national basin policy and promote improved management, data
exchange, and awareness raising, and the CRGT – Costa Rica’s original river basin
organization – is not one of the agencies represented in the network.

8.3.3
Central-Local Relationships and Capacities

The CRGT was essentially a municipal initiative and took on a bold leadership role.
The central government partially devolved authority, and was supportive of the
CRGT’s efforts, but there was never full recognition of the CRGT’s authority to
manage the basin. Since 1998 the central government has neither pushed the devo-
lution forward nor terminated the commission. It has kept the commission alive
while rethinking and shifting focus concerning environmental and natural resource
policy aspects. Thus, neither a complete handover nor a complete abandonment
has resulted. This situation is related to the confused legal status of the CRGT, which
has to a large extent left it in organizational limbo. Financial resources for the basin
management effort have thus always been limited, and the CRGT has never had its
own revenue stream. This has severely limited the commission’s ability to evolve
into something more than a meeting place.

Cantons and municipalities do perform a number of functions, so there appears
to be local-level experience with self-governance and service provision in Costa
Rica. However, although the law grants municipalities considerable autonomy, in
practice they receive insufficient funding to carry out their responsibilities effec-
tively. This lack of resources and capacity at the local level, with no authority in an
intermediate level of governance, reflects the generally high level of centralization
in Costa Rica. Nor is local-level government particularly acquainted with the water
portfolio, as the Institute of Aqueducts and Sewers (Instituto Costarricense de
Acueductos y Alcantarillados; AyA) has increasingly assumed many of the plan-
ning and water supply functions of municipalities in recent years.

Discussion of how to strengthen local government and decentralize Costa Rica’s
system has been under way in earnest for more than 20 years, with various legisla-
tive proposals introduced in the national legislature. Recently these efforts have
begun to bear fruit, with the establishment of a new Municipal Code in 1998 that,
among other things, provides for the direct election of mayors (which occurred
for the first time in December 2002), and the approval in 2001 of a constitutional
amendment assigning 10 percent of the revenue of the regular budget to the mu-
nicipalities.

The ability of any basin commission in Costa Rica to develop and implement
effective water supply management policies is likely to be hampered by the weak
framework of water rights allocation. There is a consensus now that it is necessary
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to have a legal framework to regulate water, and in 1998 a process was initiated,
promoted by diverse sectors, to approve a new general Water Law, which is likely to
provide for the decentralization of water administration and the formation of local
structures.

The Tárcoles basin commission has existed for more than a decade, which should
have given it adequate time for implementation and adaptation. However, the
central government’s treatment of it changed substantially about halfway through that
period, and uncertainty and lack of resources have plagued it since. Thus, the basin
commission has been unable to make significant changes to its own internal
structure and operations to improve basin management over time.

8.3.4
Basin-Level Institutional Arrangements

As regards structural matters, the misjudgments that occurred when creating the
internal structure of the CRGT meant that, once it had lost its central government
support and its dynamic initial leadership, its status and composition left it vulner-
able to becoming more of a discussion forum than a governing body. Even so, its prime
function as a forum for information sharing and communication has waned consid-
erably since its time of peak activity as stakeholders have turned to other sector-based
forums (union of municipalities, chamber of industry, chamber of agriculture) for
information sharing, which may serve operational purposes, but is not conducive to
development of an agenda of basin activities.

Efforts to match the basin boundaries appear to have proceeded fairly well. The
real difficulty lies in identifying who is responsible for what in the Tárcoles basin.
The prevailing and traditional view that water has to be managed by its uses (drink-
ing, irrigation, hydropower) rather than in an integrated fashion has been reflected
and reinforced by Costa Rican laws. There is considerable fragmentation and
territorialism among agencies and institutes at the central government level.
Likewise, at the local level, there is little interjurisdictional cooperation and coordi-
nation among municipalities that have been gaining interest in entering water
planning and water service business activities.

Nor has there been adequate recognition of subwatershed communities of interest,
given the very different characteristics of the upper, middle, and lower basin areas.
One of the principal recommendations being considered by the ministry regarding
how to proceed and how to restructure the basin commission is the establishment
of upper, middle, and lower basin groups (subcommissions) within the overall
commission.

8.4
Performance Assessment

8.4.1
Stakeholder Involvement

A number of national-level organizations, mostly governmental, have an interest in
water resource management in the Tárcoles (and other) basins. Most relevant of
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these is the Ministry of Environment and Energy (MINAE), which is the central
government agency with principal responsibility for environmental and natural
resource management. The transfer of water resources to its portfolio in 1996
was not followed by any significant decentralization of water management respon-
sibilities.

This tendency towards centralization of responsibilities at national level is illus-
trated by other government agencies. The Institute of Aqueducts and Sewers (AyA)
was created in 1961 with authority to design, finance, build, and operate water
supply systems created after that date, and is responsible for water supply in the San
José metropolitan area, as well as acting as the regulatory authority for water supply
and sewerage systems in Costa Rica. AyA is also one of the major polluters in the
Tárcoles basin because of the lack of treatment for its sewerage system, which
discharges to the surface waters of the basin. Other governmental organizations with
water resources as part of their portfolio, or who regulate or support other basin stake-
holders, include the Ministry of Health, the Ministry of Agriculture and Livestock, and
the Public Service Regulatory Agency.

An important role is played by the Costa Rican Electricity Institute (Instituto
Costarricense de Electricidad; ICE) and its subsidiary the National Power and Light
Company (Compañía Nacional de Fuerza y Luz; CNFL). ICE, an institute with
budgetary and functional autonomy, was created in 1949 to plan and conduct the
rational development of energy for the country, especially from water resources. ICE
and the CNFL have constructed a series of reservoirs for hydropower generation in
various rivers in the Tárcoles basin. In addition, since 1992 Costa Rican law has
allowed private companies to obtain permits and concessions to produce and sell
electricity; the Costa Rican Association of Energy Producers (Asociación Costarricense
de Productores de Energía; ACOPE) represents their interests.

The National System of Conservation Areas (Sistema Nacional de Areas de
Conservación; SINAC) is the agency charged with the management of ecologically
significant and vulnerable protected areas, many of which are located around the
periphery of the Tárcoles basin, mainly in the upstream basin area. There are also
several nongovernmental organizations oriented toward natural resource protec-
tion, sustainable urban development, or both. Some have had representatives on
the Tárcoles basin commission. They include the Center for Environmental Law
and Natural Resources (Centro de Direcho Ambiental y de Los Recursos Naturales;
CEDERENA), FUDEU, and the Federation of Environmental Groups (Federación
Costarricense de Conservación del Ambiente; FECON).

Municipalities are responsible for operating the water supply systems under their
authority that existed prior to the creation of AyA, as long as they maintain a mini-
mum level of quality and efficient service and obtain a concession from the
national government for their water use. There has been a tendency toward the
centralization of the service in AyA, because of the poor service provided by the
municipalities.

Finally, industrial businesses (especially manufacturing and food and beverage
processing concerns) and agriculturalists (irrigated agriculture is a major water use
sector) are noteworthy stakeholders in the Tárcoles basin.

A large number of stakeholders, therefore, have an interest in efficient management
and utilization of water resources in the Tárcoles basin, as might be expected in an
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area with such a degree of economic and urban development, However, a number of
factors limit the opportunities for meaningful stakeholder involvement at basin level;
these include the reluctance of national government to devolve responsibilities for
management of resources, including water; the decline in the effectiveness of the CRGT;
and the lack of further institutional development since the establishment of the CRGT
in 1992.

8.4.2
Developing Institutions for Integrated Water Resource Management

One of the most intriguing questions about the Tárcoles case is what motivated the
creation of the basin commission in the first place. The municipality of San José,
and one official therein, Hubert Mendez, took the lead in convening the initial
meetings and workshops that led to the formation of the CRGT. Three elements of
motivation seem to have spurred this process (Ballestero 2003): the commitment
of Mr Mendez to environmentally sustainable urban development, including the
restoration and maintenance of urban rivers; the concern of officials in the San
José area for quality-of-life issues, including water quality and water availability,
once the population of the metropolitan area had passed 1 million; and the realiza-
tion that potential solutions to these problems involved reaching beyond the
borders of the municipality of San José. Creating a cross-jurisdictional entity such as
a river basin commission was a means of raising awareness and influencing actions
in neighboring jurisdictions and in the private sector and civil society.

The other jurisdictions and private sector or civil society organizations that
participated in the formation and early years of the CRGT saw advantage in a
system of water resource management that would allow sustainable growth, and sought
representation in a reform process that would work towards that end. Without a basin
commission, local government and private sector or civil society organizations
would more likely be on the receiving end of central government policy rather than
helping to shape it (as became evident in the subsequent period of CRGT decline).

Crucial to the early success of the CRGT was the participation and support of
AyA and ICE, the two largest stakeholders in the Tárcoles basin in terms of water
use and policymaking. Both have been represented on and participated regularly in
the Tárcoles commission. AyA was keen to support a process that might lead to
measures such as penalties for sewage dumping or subsidies for sewage treatment.
It also saw involvement with the CRGT as the best way to protect its own manage-
ment attributions, which helps explain why it did not object strongly when the CRGT
declined and was folded into MINAE. ICE and the CNFL also sought to protect their
own positions through participation rather than obstructionism; they opposed
proposals by the private hydropower producers, represented by ACOPE, that ICE
and the CNFL be brought into the system of water use concessions and tariffs, argu-
ing that concessions would negatively impact investments and tariffs would increase
costs to customers.

It was, however, the policy considerations of MINAE that proved most crucial in
shaping the institutional development of the CRGT. Although the support of MINAE
was a major stimulus to the early advances made by the CRGT, it subsequently failed
to resist the temptation to maintain control of the water resource pillar of national
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environmental policy, for at least two discernible reasons. One was the obvious
bureaucratic reason of seeking to maintain control over an important policy topic
and the governmental resources devoted to it. The other was more subtle; although
at least some MINAE officials accepted that integrated water resource management
on some sort of regional scale (river basin or otherwise) was desirable, they
preferred to develop and implement such policies and practices for the nation as
a whole rather than piecemeal. The Tárcoles basin in particular was considered
much too important for MINAE to leave autonomous, and the lack of a strong legisla-
tive foundation for the CRGT made it easier for MINAE to assert its control over the
organization.

8.4.3
Effectiveness and Sustainability

As already noted in Sect. 8.2.3, the CRGT was for a period in the 1990s able to initiate
and lead important basin improvement activities. Agribusiness contamination of
water, especially from coffee processing operations, was reduced through the
Voluntary Plan program. Although forestland and farmland are still being lost to
urbanization, aggravating erosion, flooding, runoff, and contamination problems,
reforestation efforts championed by the basin commission certainly helped slow the
degradation by as many as 150 000 trees.

Subsequent changes of leadership at the CRGT and its changed relationship with
MINAE – a change that resulted in more central government control but less central
government support – are associated with a decline of CRGT activity, visibility, and
stakeholder participation. A number of basin management issues remain unad-
dressed and unresolved in the aftermath of that change.

The Tárcoles basin still lacks sewage treatment, and river water quality condi-
tions therefore continue to worsen as the basin population grows. Septic tanks used
by many households and businesses in the basin are not being replaced with a
sewage collection and treatment system, and groundwater quality is increasingly
threatened as a result of septic systems as well as agricultural and industrial water and
land uses. Industrial waste treatment occurs in some locations in the basin, but coverage
remains incomplete.

The water rights system in Costa Rica inhibits effective demand management.
The current concession system does not cover groundwater use, or surface water
use by public hydroelectric suppliers. ICE, as noted, has been outside the surface
water concession system despite being the largest surface water user. This is
explained on the basis of ICE’s status as a state institute, but also on the grounds that
hydropower use is nonconsumptive. Both rationales are defensible, but the exemption
creates political difficulty in getting other surface water users to accept registration,
limitations, and tariffs on their water use. The tariff system for agricultural water use
continues to impose fees based on cultivated area rather than metered water use,
providing no economic incentive in favor of efficient water use. Furthermore, ground-
water use appears to be subject to no control whatsoever, though there is evidence of
overdraft in the San José area. These national policy problems delay improvements to
basin conditions, exacerbating the problems arising from the tenuous status and
institutional position of the CRGT.
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Finally, though, it needs to be pointed out that the Tárcoles basin experience has
led to greater participation of a number of segments of society in water-related
issues. This in itself is an achievement in a traditionally centralized country. It has also
had a certain influence on the strides made towards the new Costa Rican Water Law
and towards basin management approaches in other basins.

8.5
Summary and Conclusions

8.5.1
Review of Basin Management Arrangements

The Tárcoles basin case provides a useful example of the vulnerabilities of bottom-up
initiatives for basin management. Such initiatives often lack a well-defined legal role
and mandate. They may be dependent upon higher levels of government for funding
and technical support, and thus become vulnerable to political changes that shift
governmental control and policy direction. They also may lack the authority to
undertake cross-boundary efforts to resolve basinwide problems and conflicts. The
CRGT’s experience exhibited all of these characteristics.

More specifically, the following important features are associated with the Tárcoles
case:

� The start-up of the commission in a bottom-up format initiated by some of the
large stakeholders was initially very successful and quickly showed a number of
results, indicating the possibilities for basin management. Nevertheless, it was
heavily reliant on high-level support.

� The central government’s commitment to river basin management generally, and
in the Tárcoles basin in particular, has been uneven and inconsistent. This was
especially evident with a change in government and is quite usual, especially in
developing countries.

� The basin management approach had a strong champion. Once the champion left
(and the above-mentioned political changes took place) the still young and fragile
institutional setup became stalled and relatively ineffectual.

� The severity of problems in the basin, and the difficulty of marshaling the financial
resources to address them, stretch the management challenges beyond the capabilities
of local action without sustained commitment of central government or external
support.

� Flaws in the basin organization structure and authority kept it from exercising
autonomous authority to govern basin management, and diminished the
commitment of some important local actors to it.

� The past and current water rights established in the Water Law have been notably
unhelpful to integrated water resource management in the Tárcoles or other
basins and it is not clear if the Tárcoles experience has helped reshape these laws.
However, other basins have learned from the Tárcoles and adopted different
approaches.
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� The biggest water interests are national scale and have their own agendas. They
either must have incentives to participate (which they currently do not have) or
the government must act more forcefully if it wants to promote better basin
management.

� Pollution may not be perceived as acute a problem as water scarcity in other
contexts, so the political pressure to deal with the issue is relatively low.

The current situation in the administration of water resources in Costa Rica
remains characterized by fragmentation and dispersion of responsibilities in a
large number of institutions, several of which operate on a national scale. At least
15 agencies are involved in local and national water administration. As a result, there
are serious problems in the distribution of responsibilities, with overlaps in some
areas and vacuums in others. There is no coordination between these institutions,
and their systems of administration differ. They were created to fulfill specific
functions (such as irrigation, drinking water supply, hydroelectric generation, and
sanitation) and lack an outlook that envisions an integrated approach to water resource
management.

8.5.2
Future Prospects

Despite the fact that MINAE is responsible for supervising water resources, in 2002
the National Water Council was formed and charged with the “harmonization of
water legislation and the coordination of research, uses, development, utilization
and conservation of water in the different departments and institutions of the
state”. The Ministry of Health, an agency with responsibilities for water quality,
pollution, and health, was appointed to coordinate this council, which created
distortions and overlapping roles for both ministries. The formation of the
council was a product of the leadership vacuum created by MINAE as the supervisory
agency, was a temporary measure, and was no substitute for an adequate institu-
tional framework for integrated water resource management. Accordingly, the
National Water Resources Management Strategy, recently passed at the time of
writing, has significantly redefined the water resource sector, empowering MINAE
to play a greater leadership role and thereby reducing the role of the Ministry of
Health.

There is thus hope for change. There is an ongoing process to reform the legal and
institutional water framework in the country and the new national water policy and
water resource strategy are first steps in the right direction. The draft Water Law
contemplates a vision of decentralization and includes the creation of river basin
organizations. However, these would primarily exercise control functions, rather than
a more proactive executive function in the basin.

The weaknesses and strengths of the CRGT have become fairly well known, as have
its failures and successes. And through the past decade, the different actors have accu-
mulated experience in water resource management that can be applied to any future
process of integrated management in the Tárcoles basin.





Chapter 9

Indonesia: Brantas Basin
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9.1
Background

9.1.1
Introduction

Indonesia, like many other developing countries pursuing a path of rapid economic
growth, has found its water resources coming under increasing pressure, and
recognizes the need to develop a program at the basin level to address water quality
and scarcity issues during the next 25 years.

The Brantas basin area of East Java is an economically developed region of na-
tional importance to Indonesia. Water infrastructure development for purposes of
flood control and regularization of supply for irrigation, industry, and power
generation has historically been the responsibility of central government line
agencies; the establishment in 1990 of the Brantas River Basin Management Corpora-
tion (Perum Jasa Tirta I; PJT I) marked a major shift in policy by placing emphasis
upon the management aspects of water resources at the river basin level, rather than
primarily on water and infrastructure development. How this process is being
managed within the context of wider administrative and fiscal decentralization,
during a period of rapid economic, political, and institutional change, offers significant
lessons to other countries in similar circumstances.

9.1.2
Basin Characteristics

The Brantas basin is located within the province of East Java in Indonesia. It has an
area of approximately 11 800 square kilometers, 24.6 percent of East Java’s land area.
It is bordered by high mountains on several sides. The Brantas River itself is 320 kilo-
meters long, rising in the Arjuno volcanic massif (Ramu 2004). The river is regulated
by a number of dams and reservoirs during its course, and at its delta the New Lengkong
Barrage divides the Brantas into the Porong, which serves as a flood diversion
channel during the rainy season; the Surabaya, which is the primary source of raw water
for Surabaya city; and the Porong and Mangetan canals, which provide irrigation
water for the paddy-growing region. The river finally discharges into the Madura Strait.
The basin contains two active volcanoes – Mount Semeru and Mount Kelud – whose
erupted materials contribute to soil fertility but can cause loss of life, property
damage, and reservoir sedimentation.
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The basin’s tropical monsoon climate is characterized by mean annual tempera-
tures of about 25.5 degrees Celsius and annual rainfall averaging 2 000 millimeters,
mostly falling in the rainy season from November to April. Large variations in rain-
fall totals can occur from year to year.

The average surface water potential in the Brantas basin is estimated at 12 billion
cubic meters, with the average flow estimated at 3 billion cubic meters, or 25 percent
of available surface water. There are over 400 deep wells for irrigation and urban
water supply, and over 27 000 shallow wells for rural water supply. The infrastructure
in the basin includes eight large reservoirs with a gross storage capacity of about
650 million cubic meters, and other major structures such as barrages, pumping stations,
diversion gates, and tunnels valued at US$869 million in 2000 (Ramu 2004).

The Brantas basin has strategic significance for Indonesia and East Java, containing
23 percent of the province’s forestland, 56 percent of its arable land, and 43 percent of
its irrigated land. The agricultural economy centers on (mostly irrigated) paddy
cultivation, and the basin contributed 32 percent of East Java’s total rice production in
2000. Other important food and cash crops are maize, cassava, soybeans, peanuts,
tobacco, coffee, and sugarcane.

The basin’s population is about 15 million, having increased by over 50 percent
during the period 1975–2005, and has an average density of 1 249 persons per square
kilometer. The basin contains two major cities – Surabaya (population 2.5 million) and
Malang (743 000) – and in 2000 contributed 56 percent of East Java’s gross domestic
product. Although industrial employment has grown considerably, most of the basin’s
residents are agriculturalists with small to medium-sized landholdings. Irrigators
accounted for 76 percent of surface water diversions in 2000, while industrial and domestic
users diverted 9 percent and 14 percent respectively (PJT I 2000 data).

Overall, the Brantas river system supplies a great variety and number of domestic,
industrial, and agricultural users, all depending on reliable access to sufficient amounts
of safe water. In addition, its dynamic socioeconomic development is expected to
continue contributing to the growth of East Java and Indonesia, thus its formal and legal
designation as “nationally strategic” by the central government.1 This important feature
will be explored further below since it has had a major impact on the institutional and
organizational options for management of the basin’s water resources.

9.1.3
Water Resource Problems

The intense industrialization, agricultural development, and population growth within
the Brantas basin over the past three decades, combined with its climatic and physical
features, have resulted in several critical water resource problems, including pollution,
flooding, river and reservoir sedimentation, and seasonal water scarcity. While large
investments have been made, including construction of critical infrastructure and

1 There are about 15 such basins. Although since 1999 the government of East Java has been wholly
responsible for the Brantas basin’s water resources, the government of Indonesia is still legally
entitled to assume management control of basins defined in this manner and is responsible for
their financing.
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institutional investments for improved water resource management, significant
problems remain to be resolved.

Pollution

The most serious problem currently stems from untreated effluent from industry,
domestic users, agriculture, and livestock breeding draining into the Brantas River.
Pollution loads are primarily from domestic and industrial sources. Rapid urban
growth and the lack of resources to address sanitation, sewage, and solid waste have
resulted in an increase of pollution in urban areas. On average, 65 percent of Brantas
basin inhabitants are served by public, shared, or private sanitary facilities. Biological
oxygen demand is about 10–20 milligrams per liter in the Surabaya River at Surabaya
city and 8–15 milligrams per liter in the Brantas River at Malang city, amounts that
exceed the assimilative capacity of the rivers during the dry season (Usman 2000).

Industries are required by law to treat effluents, but regulatory institutions are
very weak and lack resources to monitor and enforce regulations. While the Clean
River Program (Program Kali Bersih, or Prokasih) has attempted to reduce indus-
trial pollution loads, the emphasis on economic development and support of
export-related industries has been a disincentive to enforcing regulations on pollu-
tion control. Agricultural waste pollution is not as significant a factor given that
agricultural activity mainly takes place during the rainy season when the flow of
water is sufficient to flush out pollutants. However, agricultural pollution accumulating
in reservoirs and rivers during the dry season from irrigation return flows is mobi-
lized during the wet season in some reaches of the basin. In most reservoirs, nutrient
depletion is causing eutrophication. Total pollution load in the basin has increased
almost threefold in the last 10 years.

Flooding

The Brantas basin experiences flooding in its lower reaches due to low gradients,
encroachment on flood plains in rural and urban areas, and sedimentation in the
rivers and in the reservoirs. The volcanic activity of Mount Semeru and Mount Kelud
adds sediment to the river system, reducing its discharge capacity and increasing the
potential for flooding. A further factor is wide-scale deforestation in the upper reaches
of the basin to expand agricultural land use, exposing large areas to sheet erosion and
again increasing the sediment load of the river system. These factors have also led to
a speeding up of the rate of siltation in reservoirs, with detrimental impacts on reser-
voir infrastructure, water storage, and power generation. The Wlingi, Lodoyo,
Sengguru, and Sutami reservoirs have all been adversely affected. Flood control
infrastructure has been constructed to provide protection for return periods of 10 to
25 years. Nearly 60 000 hectares of land used to be flooded annually prior to flood
control implementation.

Water Shortages

The rainy season provides an abundant water supply for the basin but water availability
during the dry season is often barely sufficient to meet existing demand when instream
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water quality objectives are taken into account. Water supply is particularly affected
in the high-consumption region below the New Lengkong Barrage, which includes the
delta irrigation system, the Greater Surabaya municipal area, and a high concentra-
tion of industries. Sugarcane factory operations, which make up 33 percent of
industrial water demand, take place in the dry season, leading to diversion of
irrigation supplies to meet industrial demand during low-flow years, which
contributes to crop losses.

9.2
Decentralization Process

9.2.1
Pre-reform Arrangements for Water Resource Management

Due to its strategic importance, the Brantas basin has been a subject of the central
government’s attention for decades. In 1961 the Brantas River Basin Development
Project was created, which focused on infrastructure solutions to the water resource
management challenges encountered in the basin. The Brantas project continues to
exist as an agency to implement water infrastructure and is still managed, funded,
and implemented by the central government. The project was set up to implement
the Brantas River Basin Flood Control Plan (Master Plan I), which reflected the
priority given to control of the regular flooding causing devastation in the basin. The
basic concept of the plan was “one river, one plan, one coordinated management”.
Japanese postwar reparation funds were used to implement large technical develop-
ments – dams, flood diversions, retarding basins, and riverbed channels. The national
Ministry of Public Works established and oversaw the project. Table 9.1 presents a
timeline of Brantas basin management, and illustrates the emphasis on physical
infrastructure during the first 30 years of the Brantas project.

9.2.2
Impetus for Reform

In 1990 it was acknowledged that lack of incentives for operation and maintenance
was making the investments described in the previous section unsustainable.
A different approach was therefore sought, leading to the establishment of Perum
Jasa Tirta I (PJT I),2 a state-owned company for basin management, independent
from the Brantas project (see Sect. 9.2.3). The early 1990s therefore ushered in a
new era of basin water resource management not only in the Brantas basin but in
Indonesia.

2 A perum is a corporation that manages both revenue-generating activities that must be
self-supporting, and non-revenue-generating public welfare tasks (such as flood control and
subsistence irrigated agriculture) that are wholly or partly supported by government. Thus assets
such as multipurpose dams and flood control levees are not included in the corporate balance sheet,
as a return on these assets is not required. This is in contrast to a peresero such as PLN (the
Electricity Corporation), which fully owns all its revenue-generating assets, all of which are included
in its balance sheet and for which there needs to be a satisfactory financial rate of return.



171CHAPTER 9  ·  Indonesia: Brantas Basin

At the national level, Indonesia’s second 25-year development plan (Pembangunan
Jangka Panjang; PJP II) commenced in 1994 with an emphasis on integrated develop-
ment and management of water resources, with greater focus upon the operation and
maintenance of infrastructure. This new plan illustrates the shift in mindset of
Indonesia’s administrators from a single-purpose focus to a multisector river
basin approach to promote integrated water resource management. It was decided

Table 9.1. Master plans and organizational developments in the Brantas basin
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that authority and responsibility for irrigation management, which had been the
primary focus in the previous long-term plan, was to be transferred gradually to the
district and provincial levels and was to include farmer participation as part of
government policy to increase regional autonomy, while the allocation of water among
irrigation and other uses would make up a core function of basin management (Ramu
1999). Indonesia began to set up national policies towards organizing institutions and
integrating management functions on the basis of hydrological boundaries rather than
administrative boundaries, a step that is vital to efficient management of basin water
resources.

9.2.3
Reform Process

As described in the previous section, the start of a new approach to water resource
management in the Brantas basin was marked by the establishment, in 1990, of PJT I
as a state corporation to primarily operate and maintain the basin’s major water
infrastructure (excluding irrigation supply systems) and to manage its water resources
as a bulk water supplier on behalf of central government, which remains the owner of
the infrastructure. As defined by government regulations, PJT I is assigned to plan and
operate day-to-day activities, maintain records, undertake minor maintenance, and
assume responsibility for operational management. The company can undertake some
repair and rehabilitation activities necessary for operational purposes, within its
financial limits. Major rehabilitation or additions to water infrastructure to support
efficient water management is undertaken by the Brantas project with central financing.
Due to the basin’s relatively high level of economic development, PJT I can achieve a
reasonably high level of operation and maintenance cost recovery from water users:
hence the logic of corporatizing the water resource management function with respect
to bulk water supply and allocation.

Globally, this outsourcing only of water resources and infrastructure manage-
ment functions to a freestanding public service company has few parallels.3 PJT I
manages bulk water supply allocation (including for irrigation), water quality, flood
control, river environmental management, and water resource infrastructure for
40 rivers, constituting the majority of significant water resources in the basin. The
remaining secondary, tertiary, and quaternary rivers are served by the province
through basin water resource management units (balai pengelolaan sumber daya
air; Balai PSDA) if they cross districts (kabupaten), and by the district offices (dinas
offices) if they are within the district boundary. Box 9.1 describes the management
and budgetary characteristics of PJT I.

Previously, the Brantas project had been responsible for planning for Master
Plans I, II, and III; however, in accordance with ministry regulation 56/1991, which
delineates the preparation of basin master plans as a PJT I task, PJT I was involved

3 The Water Resources Management Company (COGERH) of Ceará state in Brazil has been estab-
lished in a similar manner and with similar objectives (see Chap. 6). Globally this approach is
often recommended in order to increase the focus on and incentives for the management function
of water resources, but it has so far seldom been implemented.
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in generating Master Plan IV with the consultation of local government and users.
Planning is now recognized by the central government to be part of PJT I’s manage-
ment function. Once the plan is accepted by the central government, PJT I can set up
its long-term action plan to implement it. Master Plan IV emphasized conservation
and basin water resource management – institutional approaches for proper water
governance. PJT I also completed a long-term (1999–2020) plan with assistance from
the Japan International Cooperation Agency (JICA), and is in the process of imple-
menting parts of this plan while awaiting finalization of future investments by the
government.

9.2.4
Current Situation

There are a number of agencies that are involved fully or partially, directly or indirectly,
in water resource-related functions in the Brantas basin. Table 9.2 summarizes the roles
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of some of the actors at national, provincial and district, and basin
levels that have primary or significant roles and responsibilities in the planning,
development, operation, management, or regulatory aspects of basin water
resources.

Table 9.2. Water resource management institutions and roles in the Brantas basin
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For the technical aspects of basin management PJT I solicits the guidance of the
Ministry of Public Works, which supervises PJT I’s management functions. The
Provincial Water Resource Services Office (Dinas PUP) serves as a regulator for PJT I.
District-level government provides support for operational matters, providing enabling
conditions at the local level for PJT I. The Ministry of Finance sets tariffs for
hydropower users. The governor, who serves as the president’s representative in the
region, sets tariffs for municipal and industrial users, and the minister ultimately
proposes the rate by regulation, further signifying central government’s continued
influence on fiscal aspects of basin management. Thus, PJT I has no control over the
tariff of its bulk water supply services and its revenue is controlled by water rates fixed
by political and socioeconomic considerations and not cost-plus considerations.
Further, irrigation bulk water supply and flood mitigation services derive no revenue,
as these services are exempt from paying service charges under the Water Law.
This explains, among other reasons, why PJT I cannot meet its full operation and
maintenance costs.

9.3
Application of Analytical Framework

This section considers how the previously identified analytical factors deemed to
influence the outcomes of decentralization of basin management structures
(Chap. 1) have affected the Brantas basin and the performance of its management
ystem since the institution of PJT I.

Table 9.2. Continued
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9.3.1
Contextual Factors and Initial Conditions

The steady economic growth during the Suharto regime came to a dramatic halt with
the 1997–1998 financial crises, coupled with the collapse of the autocratic regime. Since
then the government, with the assistance of the International Monetary Fund (IMF)
and other donors, has launched a strategy of policy and institutional reform and has
gradually recovered macroeconomic and political stability, but is still limited in its
capacity to obtain development funding.

These trends are mirrored in two distinct phases in the macro context of Brantas
basin management. First, PJT I was created during the Suharto regime, indicating
that the previous government realized the need for a better approach to ensure
management, operation, and maintenance of the infrastructure created by the
Brantas project, though administration was still dominated by central government.
In the second phase greater emphasis was placed on stakeholder involvement in
water management activities while the new Autonomy and Fiscal Decentralization
Laws put greater pressure on PJT I to be answerable to provincial and district
governments in many aspects of basin water management.

It is interesting to note that even under a centralized regime, a certain devolution
of management decisionmaking to the basin level, based on comanagement and
deconcentration policies, was possible. This provides an example for other countries
that have strongly centralized structures, but may be considering more effective
basin-level water resource management.

9.3.2
Characteristics of Decentralization Process

Indonesia’s 1945 Constitution bestowed strong powers upon the executive branch,
giving the president the authority to determine the nature of regional autonomy.
During his New Order regime (1969–1998), General Suharto consolidated powers at
the center and established a clearly defined hierarchy, with central government
 setting policies and regulations, provinces undertaking coordination and supervision,
and districts responsible for implementation. Much of the development funding and
financial controls remained with the center.

The profound political and economic crisis in 1997–1998, and the forced resig-
nation of Suharto in 1998, required an immediate and large-scale multisectoral
response. Autonomy Law No. 22/1999 on regional government devolved central
government powers and responsibilities directly to district-level governments in many
administrative sectors, bypassing provincial government. The difficulty in governance
of over 330 autonomous entities resulted in a revision of the Autonomy Law in 2004,
by which provincial government was given the oversight responsibility of district
administration.

As regards the water sector, the government implemented an ambitious reform
program with external assistance from a number of donor agencies, including the
World Bank, which in 1998 approved a US$300 million three-tranche Water Sector
Adjustment Loan to provide balance of payments assistance in support of reforms
in the management of the water resource and irrigation sectors. The completion of
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the water sector reform in 2005, including the enactment of the new Water Law of 2004
and its gradual implementation, is expected to enable real decentralization of authority
in basin water resource management.

Given this political context, it was hardly surprising that decentralization of water
resource management was top down. Even so, key water users and stakeholders –
for example industries and municipalities – have an interest in a functioning water
delivery framework and do tend to maintain payment of the water fees that permit
PJT I to function (albeit not sufficiently to cover full operation and maintenance
costs of the system).

With regard to the future outlook, the passage of the new Water Law (No. 7/2004)
signals central government commitment to continued reform of the water resource
sector in accordance with the agreed action plan developed under the World Bank-
assisted Water Sector Adjustment Loan. The law was passed after considerable
debate on such issues as the extent of irrigated farmer protection, the privatization of
certain water resource service functions, creation of water councils with stakeholder
participation, and the establishment of water use rights. These issues may yet prove
divisive but the fact that dialogue is taking place between a much broader set of
actors than has hitherto been the case is encouraging.

9.3.3
Central-Local Relationships and Capacities

Much power still resides with central government ministries for planning,
policymaking, and development financing within strategic river basins like the
Brantas. As previously explained, PJT I is responsible for operating, maintaining,
and managing water resources in the Brantas basin on behalf of the central govern-
ment, which is the owner of the infrastructure. The supervisory board of PJT I does
not have a stakeholder advisory group or any other form of stakeholder institution
overseeing its policies and performance (although this may change with the advent
of a reformed Basin Water Resources Council, which includes stakeholders). While
this depicts a deconcentration rather than decentralization of central government
activities to a basin-level institution to serve national-level objectives and local-
level interests, orchestrated by a provincial-level basin agency (Balai PSDA), it must
be remembered that in the context of a unitary country holding objectives of fiscal
recovery and political stability decentralization is undertaken more carefully.

Prior to the 1999 decentralization reforms, there was little stakeholder involve-
ment or coordination in decisionmaking, implementation, or monitoring within
the water sector. The relative influence of stakeholders in the Brantas basin was,
and to some extent still is, related to policy direction. Irrigation farmers were the
central focus of Master Plans I and II as the country worked towards the national
goal of rice self-sufficiency (achieved in 1984), whereas Master Plans III and IV
focused on urban and industrial development and integrated water resource manage-
ment. Industrial interests retain center stage in the post-fiscal crisis era, where
economic recovery has been an imperative. Much experience is still to be gained to
effectively involve stakeholders, raise funds to cover costs, horizontally integrate
water resource management activities, and undertake planning and policymaking at
the basin level.
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Decentralization reforms in Indonesia are continuing to be customized according
to ongoing lessons learned. Time and experience have certainly contributed to PJT I’s
legitimacy as an operator within the Brantas basin. PJT I has developed strong rela-
tionships with various stakeholder groups, universities, and nongovernmental orga-
nizations and is well trusted to manage water supply and flood control issues. While
there is still considerable ground to cover regarding broader and more direct stake-
holder involvement, determining the appropriate level of decisionmaking for basin
water management activities, and coordination and integration across agencies, there
is a general sense of expectation and enthusiasm among stakeholders regarding the
direction toward which institutional and policy changes are heading. There also
appears to be a realistic understanding that implementing decentralization is a lengthy
and iterative process.

9.3.4
Basin-Level Institutional Arrangements

PJT I is a notable organization in a river basin management context because it is a
state-owned company with no infrastructure development responsibility, but with
clearly delineated management responsibilities and a limited profit motive. This
construct has permitted the company to (a) focus on the river basin as the man-
agement unit; and (b) focus on management rather than development and construction.
PJT I has thus focused on its basic mandate of good operation and maintenance,
creating an effective institutional and organizational base in these areas rather than
expanding too soon into more contentious areas such as erosion and pollution. This
setup has endowed the company with credibility and reassured water users that the
funds it receives from them will be reapplied in the basin for operation and mainte-
nance, an important condition to ensure stakeholders’ willingness to financially
contribute to basin management expenses.

An additional factor in the success of PJT I has been a dedicated staff and a
succession of corporate heads who believed in a transparent and well-managed
company and who used strong communication skills to build PJT I into a respected,
well-functioning institution. The management efforts to create public awareness for
better utilization of the basin waters through appropriate campaigns and involvement
of nongovernmental organizations has contributed to improved stakeholder trust in
PJT I.

PJT I has further strengthened its technical and managerial capacity through
collaboration with foreign firms and local universities in human resource develop-
ment and establishment of real-time monitoring systems and appropriate manage-
ment tools. It has also developed a consulting arm to help other basins improve their
basin management. It recruits talented staff, provides good benefits, and offers oppor-
tunities for staff to improve their abilities through training and participation in
national and international seminars.

There are, however, certain areas where weaknesses in the overall institutional
arrangements prevent PJT I from functioning effectively. Its mandate is lacking or
unclear with respect to a number of issues, including the major recent water resource
management challenges of pollution and deforestation; monitoring of effluent
 discharges and implementation of an effluent discharge fee; and operation of
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reservoirs for low-flow augmentation to improve instream water quality for municipal
water supply while adjusting or reducing deliveries to other water users, such as
public irrigation schemes. PJT I is also constrained by the fact that it has to depend on
central subsidies both for water supply to irrigation systems and for flood management,
which are by law non-revenue-generating functions. With the latest round of institu-
tional reforms to be implemented this situation may change, though it indicates the lack
of responsiveness that may occur in a basically centralized system.

9.4
Performance Assessment

9.4.1
Stakeholder Involvement

PJT I has proactively developed strong informal working relationships with many
of its stakeholders in order to effectively coordinate activities among central-level
ministries, province-level agencies, district-level governments, local water users, and
concerned public and nongovernmental organizations. As a champion for basin
management, it has embodied the notion of the “Brantas spirit”, taking the initia-
tive to conduct public outreach and public relations activities to educate different
sectors about the value of integrated water resource management. PJT I staff and
management display clear pride in working for the company and in doing a good
job.

Within the Brantas basin, PJT I works with a number of local nongovernmental
organizations and institutions towards public awareness objectives, for example
providing input into environmental issues for students at the University of Brawijaya
in Malang. The coordinators of these programs believe that behavior-changing
education about water resource issues can reach family and the wider community
through the students. As part of its public relations PJT I maintains a botanical
garden in the basin and a public garden in the city of Surabaya next to the river to
showcase improved river reaches for recreational purposes. PJT I is active in dissemi-
nating information concerning water resource issues through brochures, participation
in exhibitions, local TV and radio, and university seminars. It maintains a website with
real-time information about pollution levels and water levels assessed at various
locations in the basin, obtained through its online monitoring activities. Local
government officials have been particularly targeted for awareness raising since the
initiation of decentralization reforms.

The PTPA is a public accountability mechanism through which PJT I obtains
concurrence for its seasonal water allocation plan and reports water balance informa-
tion to governmental entities representing stakeholders, though for the most part it
acts as a forum to discuss water allocation decisions and to some extent conflict
resolution. In the new Water Law, representation on the PTPA (the provincial council)
and PPTPA (the basin council) is to be balanced between the government and
nongovernmental agencies, and they will have a broader role than water allocation.
These committees will become coordination bodies where decisions on management
policies (planning, implementing, supervising, controlling, and funding) are to be
made.
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Generally, given the limitations in financial and policymaking autonomy and
overall authority in areas such as water quality and watershed management, PJT I is
considered to be successful by stakeholders because it is committed to upholding a
professional and neutral profile, focusing on being a reliable and accessible service
provider for tasks it has most authority over to invoke legitimacy: water allocation
and supply, and flood control.

9.4.2
Developing Institutions for Integrated Water Resource Management

The heritage of decades of authoritarian government structure, along with the
absence of a uniform national-level water resource policy to assist the navigation
among discrepancies in legislation, have contributed to a lack of general coordina-
tion among regulators, providers, and users at basin, provincial, and central
government levels, leading to overlapping functions and conflicting objectives among
agencies and challenging the larger achievement of integrated water resource
management objectives. Much of this is exacerbated by the lack of proper representation
by nongovernmental stakeholders (water users, industry representatives, nongovern-
mental organizations) on decisionmaking forums, such as the provincial and basin
water management committees.

There are, however, positive signs of changes in water resource management
structures that reflect the increasing democratization of Indonesian society.
Following the 2004 Water Law, the make-up of coordinating committees at all levels
(national, provincial, basin, and district) is being reformulated to formally extend
direct participation to stakeholders and interest groups. The National Water Council
will replace the Tim Kordinasi, the ministerial team currently responsible for coordi-
nating water resource policymaking at the national level. The council will manage a
coordination framework for national water resources, with responsibility for guidance in
policy formulation, resource allocation, program implementation, regulatory control,
intersectoral coordination, and issue resolution. It will comprise various ministers and
stakeholder representatives, playing an important part in presenting an integrated
approach and commitment to water resource management at the national level.
Similarly, the provincial and basin-level coordination councils will be reformed to
strengthen representation from nongovernmental stakeholders.

The interaction of institutions operating at subnational and basin level may be
exemplified with reference to water use rights, allocation, and conflict resolution.
Indonesia’s water rights system involves water use rights, with no permission
necessary for basic daily needs, domestic purposes, and livestock. The 2004 Water Law
further classifies public irrigation systems for farm holdings below 2 hectares as a basic
need. For nonbasic needs, the priority of water allocation is left to regional govern-
ments according to basin requirements, though the law does mandate the establish-
ment of a framework for water use rights with domestic needs and existing public
irrigation ranked as the highest priorities.

Water licensing was formally established in the Brantas basin in 1991, and involves
a process that takes three months to complete – a water user requests a license, PJT I
completes a technical assessment reconciling the requested quantity and location of
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the demands with predicted water supply and availability, the district and PJT I
provide a technical recommendation to the governor, who then awards the license to
the user. The new Water Law stipulates that requests will go directly to the PPTPA before
going to the governor, in order to shorten the process and permit stakeholder involve-
ment at basin level. The fear is that the water use right might lose its flexibility by
being increasingly accommodated into the legal and administrative framework, with
the added concern of transferability issues, given that the law does not permit devel-
opment of a water market through direct transferability of water use rights. This may
lead to loss of control of water resources to local and foreign interests through
privatization.

The PTPA, made up of 80 percent governmental representatives and 20 percent
nongovernmental representatives (though this allocation will be changed to
provide for a balanced stakeholder representation), serves as a coordinative body to
provide operational policy direction for Brantas basin water resource development and
management. It meets twice a year – before the rainy season and before the dry
season – to decide upon water allocation among various users and the rule curve for
reservoir operation.

Conflict of interest among stakeholders exists, particularly during the dry season,
when there is not enough water available to cover all sector water demands. Irrigation
water users, the largest water consumers, receive only 60–80 percent of their water
demand, and their allocation is the first to be reduced. Institutional developments are
under way to organize farmer interests through federations of water user associations
and to have farmers participate more directly in decisionmaking at the basin level
through a newly formulated PPTPA structure and the various district irrigation
commissions. The Dinas PUP normally handles conflicts among users in the irrigation
system (for example upstream-downstream conflicts) through a negotiation process.
Intersectoral conflicts concerning water allocation among other stakeholders are
handled by PJT I within the PTPA.

9.4.3
Effectiveness and Sustainability

The performance of PJT I in achieving its objectives is best evaluated by considering
the overall policy objectives involved in its development and implementation, as well
as the most critical issues of the basin. The main tasks PJT I is mandated to carry
out are:

� Operation and maintenance of water resource infrastructure, including sediment
removal and monitoring; providing technical recommendations; and preparing
land use plans

� Water supply services
� Management of the basin, including water resource conservation, development,

and utilization; flood warning and control; preparation of water allocation plans;
water quality monitoring; and provision of technical recommendations for water
licensing

� Rehabilitation of water resource infrastructure
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These activities indicate the broadening scope of institutional development and
water resource management in Indonesia. PJT I has achieved results in implementing
a reasonably good system of water allocation and management and a reliable flood
forecasting system, as well as maintaining major infrastructure in fairly good condition.
Managing water quality, catchment conditions, and the river environment, however,
are the responsibility of many entities, and there is need for greater institutional
coordination and authority to address these issues.

Some of the responsibilities of PJT I merit further comment. As regards operation
and maintenance of infrastructure, it is generally difficult to assess the effectiveness
of such “soft” nonstructural water resource management functions, while planning,
financing, and construction of technical projects have direct and visible outcomes.
This can lead to expenditure bias in favor of construction of infrastructure projects
and against operation and maintenance if the two functions are housed within the
same agency, a bias that PJT I was developed to address. In its circumscribed role of
planning operations, undertaking day-to-day operation, maintaining records,
carrying out minor maintenance, addressing conflicts, and taking responsibility for
all operational management, PJT I is successful. However, since it does not collect
sufficient funds to cover operation and maintenance costs, it relies upon central
government to cover flood control costs, irrigation bulk water supply costs, and
major structure rehabilitation as a social welfare activity. It also relies heavily upon
central government, through the Brantas project, to rehabilitate gradually deterio-
rating infrastructure. It is worth noting, however, that despite the inability of PJT I
to cover costs, the structure of user charges as reflecting multiple use interests pro-
vides a strong base for eventual full cost recovery.

With respect to resource endowments, industry, hydropower, and municipal water
suppliers earn far higher revenues than the agricultural sector and pay service fees
in exchange for a regular water supply for their operations. It seems to be generally
understood among licensed stakeholders that they are taking on disproportion-
ately large costs and subsidizing basin management as a social duty because the
typically small-scale irrigation farmers might not be able to afford to pay water
service fees, and because obtaining fees from them is difficult given monitoring
and coordination costs.

The new Water Law provides for collection of a basin water resource management
fee (for which a government regulation has yet to be issued) to pay for the planning,
operation and maintenance, and management administration costs of basin water
resource management. Smallholder agriculturalists (with landholdings of less than
2 hectares) in public irrigation schemes, who are major consumers of basin waters,
are exempted. For other water users, the fee will be determined by the volume of use
and will take into account their economic capacity to afford the payment. In principle,
this new fee would become an additional source of revenue from nonsmallholder
irrigators and other customers of PJT I and enable it to meet more of its operation
and maintenance expenses. This, however, depends on a number of factors, including
whether the various levels of government agree that this fee may be added to the
existing tariffs, and whether the proceeds are included in the balance sheet surplus to
be transferred to the Ministry of Finance.
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As regards flood control PJT I plays a primary role, having responsibility for
operation and maintenance of flood protection infrastructure and for the flood
forecasting and warning system. It coordinates the activities of all relevant agencies
and the governor, providing constantly updated information on water levels.
Agreements exist between the province and the districts regarding how to manage
floodwaters. Flood management can be seen as one of the achievements of the past
decade’s emphasis on institutional change in the basin. The cost of flood control is
partly subsidized by the center.

To contend with sedimentation problems that originate from the basin’s active
volcanoes and erosion due to deforestation, PJT I uses both dredging and flushing
techniques, and participates in national reforestation programs. However, rapid
deforestation due to timber harvesting, and uncontrolled upland agricultural
development using inappropriate practices, continue to cause serious erosion. Decen-
tralization has led to some division of forest management, with central government
issuing large concessions, the province issuing intermediate-sized concessions, and
local government issuing small concessions. As such, there is little incentive for local
government to manage forest resources well (World Bank 2003). Conservation efforts
upstream have not been successful since they involve small plots under local govern-
ment jurisdiction that have no catchment-wide impact.

For water pollution control, final responsibility lies with the governor, who may
delegate responsibility to the head of the Provincial Environmental Pollution Control
Office. This agency coordinates all other agencies dealing with water pollution
control, which has become increasingly decentralized to provincial, district, and
municipal levels. However, the process leading to prosecution of a polluter is unclear,
and penalties are perceived to be weak. Some progress is being made towards applying
the polluter pays principle, with the national government developing legislation for
regional and local government wastewater disposal licensing and fee collection for all
river basins. It is likely that this will be piloted in the Brantas basin, with PJT I playing
a major operational role. PJT I is currently constructing a water quality monitoring
system based at a central station in Lengkong Mojokerto, and has built a laboratory in
Malang that is awaiting certification, upon which it will become a more effective
instrument in successful prosecution of pollution offenders. Currently PJT I meets the
cost of water quality monitoring from revenue obtained from water supply, though a
government regulation has now been introduced permitting collection of effluent
charges to meet the costs of water quality monitoring and management.

9.5
Summary and Conclusions

9.5.1
Review of Basin Management Arrangements

The Brantas case demonstrates a number of important features that are very
distinctive yet provide interesting generic insights for river basin management. These
include:
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� A proactive central government using a top-down approach to undertake decentrali-
zation reforms, arising out of the recognition that water resource management
activities are best undertaken at the basin level in order to achieve sustainable
results.

� Creation of a state-owned semi-profit-making corporation (perum) as an operator
with clear objectives related to management rather than to water infrastructure de-
velopment; with a motive to balance revenue and expenditure while providing an
attainable fixed return on limited commercial activity assets (to be paid to the cen-
tral government); and with a subsidy for operation and maintenance of its hydrau-
lic infrastructure providing public goods such as flood control and subsistence irri-
gated agriculture.

� A succession of champions within PJT I who have promoted its basin manage-
ment approach, supported by a dedicated and well-trained team.

� Within these innovative institutional arrangements, a number of water management
instruments are in place and actively being implemented: annual water allocation,
based on a functioning monitoring system; existence of limited water use rights
in the form of licensing of commercial water uses; financial instruments such as
volumetric water use fees; a well-established instream water quality monitoring
system; and a functioning flood warning system aiding effective flood management.
However, no instruments for water pollution control issues are in place.

� Continued external donor financial and institutional development assistance combined
with national resources through the central government, which can afford the costs
and expenditures involved (that is, no full financial autonomy for PJT I). However,
dependence on central subsidies remains a constraint on the financial viability of
PJT I.

� With changing economic and environmental conditions in the basin, there is
insufficient authority in PJT I to manage and coordinate broader integrated water
resource management issues such as water quality and watershed management at
the basin level. PJT I is, nonetheless, successful with respect to tasks it is most
directly responsible for. It uses the legitimacy it has gained through successful
management to coordinate institutions in areas it has less control over.

� Due to the novelty of the decentralization process, which is implemented in an
iterative manner, there is still confusion regarding the relationship between many
central, provincial, and local government actors. Also, many new coordinating bodies
have been created, but there is as yet little clarification concerning their roles and
authority. Pressing issues such as water quality and catchment management suffer
from this problem of fragmentation of authority without clear coordination. The new
Water Law provides clarification and guidance regarding roles and responsibilities
but lower-level legal instruments are required before the Water Law can be imple-
mented.

� Structure of representation is an important issue. Since stakeholders are, to date,
represented by governmental agencies in water resource decisionmaking, their
interests are not directly voiced. This is expected to change as participatory
coordination units, involving nongovernmental stakeholders, are developed at the
national, provincial, and basin levels.
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9.5.2
Future Prospects

Overall, water resource management in the Brantas basin is on a positive track. The
management level in the basin compares favorably with many other river basins
worldwide even though much still remains to be done and challenges keep growing.
One of the ways chosen by the government to further improve basin management
is to drive decentralization forward and to more actively involve key stakeholders,
including at the subnational level (province and districts) and actual water users
(rather than their representatives at the sectoral government level). At the same time,
however, the government continues to consider the Brantas a strategic basin and is
retaining its overall powers as well as providing resources. The sector reform under
way will enable the basin corporation to become self-financing to a large degree.

In practice, the decentralization process has been gradual and still largely reflects
top-down arrangements: central government as policymaker with an executing
agency as the implementer, and with local government in an intermediate position.
Decentralization in Indonesia has focused on devolving authority directly to
district-level actors and this has created some confusion concerning relationships
among and degrees of authority between the many central government, provincial,
and local actors with overlapping responsibilities. There is a move to provide the
provinces with more authority in the decentralized framework as the revised
Autonomy and Fiscal Decentralization Laws of 2004 are implemented.

Current reform activities are ongoing and weaknesses and strengths are being
assessed with respect to the Indonesian context. The new institutional developments
promise greater national-level coordination, clearer province-, district-, and basin-level
jurisdictional relationships, and expanded stakeholder involvement at all levels. Ex-
perience is accumulating through the development of different forms of basin insti-
tutional arrangements. Though there may be disagreement among central government
actors as to how and how quickly decentralization should be rolled out, there is
growing enthusiasm on the part of provincial and local government actors and civil
society for further reform of water resource management institutions. A key challenge
in this process will be to develop the capacity, both fiscal and managerial, of the
regional governments and to bring in stakeholders in an effective and productive way
to tackle the major problems that the basin still faces. Participation by itself will not
solve these issues, but needs to be targeted and provide stakeholders with clear incentives
to work towards solutions.





Chapter 10

Poland: Warta Basin

W. Blomquist  ·  A. Tonderski  ·  A. Dinar

10.1
Background

10.1.1
Introduction

The Warta River is a tributary of the Oder, in western Poland, and its basin occupies
one sixth of the country. The main water resource issue in the basin is the decline
in water quality due to human factors; availability and reliability of supply, and flood
control, are other concerns.

Under the Soviet regime following World War II, water resource planning and
management were highly centralized at national level, and focused on the construc-
tion of physical infrastructure for industrial and agricultural uses. Domestic water
supply and sanitation, on the other hand, were decentralized to local level, leading to
severe lack of coordination and integrated planning. The process of democratization
in Poland during the period 1989–1991 was accompanied by reassessment and reform
of governance structures and procedures that gave rise, in the water sector, to the
creation of regional boards of water management (later restructured into regional
water management authorities), including the one for the Warta basin. However,
delays in the reform and updating of national water policy and law led to a gap
between national-level guidance and basin-level coordination. This has slowed
progress towards integrated water resource management, though commitment to the
reform process remains strong.

10.1.2
Basin Characteristics

The Warta River is the largest tributary of the Oder, which forms part of the bound-
ary between Poland and Germany, and is Poland’s third largest river after the Oder
and the Vistula. The river flows northwards from its headwaters in the mountains
of southern Poland, then westwards to join the Oder, and is 808 kilometers in length
with approximately 735 kilometers navigable. Major tributaries of the Warta include
the Noteõ, Prosna, Drawa, Obra, Gwda, Ner, and WeÝna Rivers.

The Warta basin covers approximately 55 000 square kilometers and is divisible
into three major subbasins: the upper Warta subbasin (including the Prosna River
watershed), which covers about 21 000 square kilometers; the middle and lower Warta
subbasin (to the river mouth at the confluence with the Oder), of about 17 000 square
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kilometers; and the upper and lower Noteõ subbasin, also of about 17 000 square
kilometers. The basin contains numerous lakes and reservoirs.

Land use in the basin is 70 percent agriculture and forestry, 30 percent urban and
industrial. The basin’s population is about 6 770 000, over 34 percent of whom live in
cities. By far the largest city in the region is Poznaô, the capital city of Wielkopolskie
voivodeship,1 with a population of approximately 600 000. Within Poznaô’s boundaries
alone the river runs for 20 kilometers. Although the city of òódó has 800 000 residents, it
is not entirely within the Warta basin.

10.1.3
Water Resource Problems

The largest water resource management challenge in the Warta basin has for some time
been water quality impairment resulting primarily from human uses. There are also
issues of water supply availability and reliability, and of flood control. These manage-
ment issues are linked closely with water uses, of which the largest categories in the
basin are industrial (75 percent), municipal (17 percent), and agricultural (7 percent).

Industrial use is primarily of surface water, and agriculture uses a combination of
surface water and groundwater. Nearly all municipalities in the basin rely on ground-
water resources for potable uses because it is generally of better quality than surface
water and requires less treatment prior to use. Only the cities of Poznaô, Oborniki,
and (for the time being) òódó use surface water for a significant part of their potable
use; òódó is phasing out its reliance on surface water and will soon use only ground-
water.

Water Quality

Concentration of industry, agriculture, and urban populations in the Warta basin has
contributed to poor surface water quality (Przybylski 1993). Niemczynowicz (1992)
reported that in 1990 only 8.7 percent of the surface water in the Oder basin (which for
these purposes included the Warta River) met Poland’s category 1 standards,2 suitable for
domestic water supply and salmonid fish habitat. Water in another 24.9 percent of the
basin met category 2 standards (suitable for other fish species and for recreational
uses), and 24.4 percent met category 3 standards (suitable for industrial use). The
remaining 42 percent was not suitable for any use.

òódó contributes the largest total volume of sewage discharge to the river, followed
by Poznaô. Until 1990, 99.7 percent of sewage discharged from the òódó metropolitan

1 Voivodeships are regional levels of governmental administration in Poland, headed by voivodes –
state governmental bodies. In relation to self-government functions the same regions are usually
called provinces. Regional and local government structure is fairly complicated, and is explained
more fully in Tonderski and Blomquist 2003.

2 Evaluation methods for determining surface water quality in Poland still differ from European
Union methods, so these categories do not correspond precisely with the European Union cat-
egories of A1, A2, and A3. Nor does the Polish system that is still in use differentiate the quality
standards of different water bodies based on their actual or intended use. Waters are simply clas-
sified based on their worst-performing pollution indicator. Thus, these measures may overstate
the water quality problems somewhat, though it is impossible to say by how much.
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area was discharged to the Ner River, a tributary of the Warta, with no biological treat-
ment. Some smaller towns have no sewage treatment plants, so their sewage collections
are discharged directly to receiving waters (GUS 2002). Even in the towns that have
treatment plants, many are insufficient in terms of capacity and level of treatment
(particularly with respect to removing biological material). On the other hand, the
amount of wastewater discharged from municipal and industrial sources fell during
the 1990s, partly due to reduced water use and partly due to the imposition of fees
upon dischargers.

Another crucial water quality problem is contamination from nonpoint sources,
which can include agricultural as well as industrial pollutants carried from the land
surface to receiving waters. Nonpoint pollution is responsible for 60–70 percent of
the country’s total nitrogen compounds burden, 40 percent of organic contaminants,
and 30–40 percent of phosphorus load (Tonderski 1997; GUS 2001). Nonpoint
discharges can also seep into the soil and threaten groundwater with contaminants,
though in most cases groundwater in Poland still meets the requirements of European
Union and World Health Organization standards (Niemczynowicz 1992; Blaszczyk
2002).

Water Supply Availability and Reliability

Measured by water availability per capita, Poland is one of the most water-poor
European countries, and precipitation and runoff in the Warta basin are below even
the national average (Kundzewicz and Chalupka 1994). As in many parts of the world,
precipitation and runoff in Poland vary substantially from one season to another;
greatest volumes of surface flow occur in late spring (with April the peak month on
average), and the smallest in autumn (with September the lowest month on average).
Supplies also fluctuate from year to year, with mean low flows amounting to only 25 per-
cent of average flows. Drought conditions can occur in the Warta basin, most recently
in 1991–1992, when a severe drought caused large losses to the economy and ecology
of the region (Kundzewicz and Chalupka 1994). Total water resources translate to a
little more than 1 000 cubic meters per person per year, far below the 4 560 cubic meters
per person mean for Europe as a whole. Fortunately, central Poland (including the
Warta basin) is relatively better off than the rest of the country in groundwater
resources.

One way to increase the available resources is to store water in reservoirs, which
has been a significant aspect of Poland’s past approach to water management. The
two largest reservoirs on the main stem of the river are the Poraj and Jeziorsko. The
Poraj reservoir, located near the headwaters of the Warta, was built to secure water
supply for the Czestochowa steelworks and to provide good conditions for recre-
ation around its shores. The Jeziorsko reservoir, completed in 1986, is located closer
to the middle of the main stem of the Warta. It was built chiefly for protecting Konin
and Poznaô against floods, but also provides electricity, some habitat protection,3 and
supplemental water for drought periods (Penczak et al. 1998).

3 In order to secure the habitat for waterbirds, a stable rising level is maintained in the breeding sea-
son from 1 April to 20 June.
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Flood Control

Jeziorsko reservoir, with a surface area of 42 000 hectares, a total volume of 203 million
cubic meters, and an operational volume of 170 million cubic meters, is the principal
flood protection structure in the Warta basin. Considerable effort in Polish water
management generally, and in the Warta basin specifically, has been directed toward
developing structures to prevent flooding and to store water for droughts. The floods
of July 1997 unveiled many shortcomings and defects in the flood protection system
throughout the country, leading the government to adopt a national program of
reconstruction and modernization. Local and regional flood protection and prevention
plans have been developed, with their implementation assisted financially by a
central government office created in the aftermath of the floods, the Plenipotentiary
for Removal of Flood Effects.

10.2
Decentralization Process

10.2.1
Pre-reform Arrangements for Water Resource Management

During the postwar decades of Soviet dominance, Polish governance and policy
emphasized central government planning and control. Water resource planning and
management exemplified this trend: from 1960 to 1972, the central Institute of Water
Management was responsible for water planning and use, and analysis of water
resource information. A restructuring in 1972–1973 yielded a central Ministry of
Administration, Country Planning, and Environmental Protection, and an Institute of
Meteorology and Water Management.

Throughout this postwar period, water management in the Warta basin and
Poland generally focused on technical planning and the construction of physical
facilities (for drainage, retention, flood protection, and navigation) to support in-
dustrial and agricultural development. Water resource expenditures were almost
exclusively for waterworks and relied heavily on central government plans and funding.
Centrally appointed district directorates of water management (DDWMs) were estab-
lished beginning in 1964 to construct and operate waterworks – first five, then seven,
located on the principal rivers in Poland, with two DDWMs on portions of the Warta
River. On the other hand, domestic water supply, sanitation, and wastewater disposal
were decentralized, local functions with no meaningful planning and management at
a regional or river basin scale. The extent and quality of these services was especially
problematic in rural regions.

Until 1991, the main governmental entities responsible for water management at
the subnational level were not fitted to river basin boundaries. The DDWMs worked
along the main stems of some rivers, but not on basins as a whole. The other re-
gional body was the voivodeship, of which there were 49 in Poland at that time. The
voivodes governing these provinces were responsible for rivers and streams that were
not being managed by the DDWMs, for irrigation and drainage, and for issuing water
permits. In addition, county-level government entities – poviats and starosts – had
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certain water management attributes, for example related to flood control and
response.

10.2.2
Impetus for Reform

By the late 1980s, as the entire governmental system faced a period of crisis and trans-
formation, Polish water resource professionals understood the need to broaden the
focus of water policy toward integrated water resource management at river basin level,
taking into consideration natural and ecological requirements, as well as public health
and safety and economic development. However, the political environment had not
been conducive to such radical changes in policy and direction.

All this changed with the democratic transformation of 1989–1991, an “open policy
window” that involved a rethinking of government structures and procedures
throughout Poland and provided the opportunity for such organizational reform
as the creation of basin management authorities (Kingdon 1995). In February 1991,
the government announced the creation of a system of regional boards of water
management (RBWMs), conforming essentially to river basin boundaries. Their
principal purposes were to arrest the further pollution of water supplies, protect
drinking water sources, and aid water users and water user organizations in devel-
oping and implementing rational water management. Their responsibilities
concerned the balance of water supplies and demands, determining the conditions and
terms for the use of basin waters, and developing and maintaining a new water infor-
mation system.

The RBWMs were related directly to the national government’s Ministry of
Environment. Each RBWM director was an individual4 charged by the ministry with
management of the basin. There was little provision for public participation or water
user involvement in RBWM decisionmaking. Also, the DDWMs were kept in place,
maintaining their responsibilities for the operation and maintenance of waterworks
on their designated river reaches, so in the Warta basin the RBWM covered the entire
basin while two DDWMs still operated along portions of the river’s main stem.

10.2.3
Reform Process

The dual structure whereby the new RBWMs operated alongside the older DDWMs
resulted partly from the fact that the creation of the RBWMs was supposed to be
accompanied by a thorough revision of Polish water law and policy. A new national
water policy was expected to provide a basis for different systems of decisionmaking about
water resource conditions and efforts to improve them – essentially, integrated water
resource management with a more participatory structure for decisionmaking. The
reforms in water law and policy took much longer than expected, however.

4 Despite the name “regional board of water management”, the organizational structure did not
really include a board.
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Toward the end of the 1990s, efforts to rationalize management functions and shift
policy towards integrated water resource management resumed in earnest. Broader
reorganization of Polish government in the late 1990s, including the consolidation of
the 49 voivodeships into 16, provided an occasion for reconsidering the distribution
of responsibilities for water and wastewater, as well as a host of other governmental
functions at the subnational level. Poland’s movement toward European Union acces-
sion (concluded on 1 May 2004) also made it necessary to focus on integrated water
resource management in order to begin aligning Polish policy and practice with
European Union standards and expectations.

In late 1999, the Ministry of Environment decreed a merger of the DDWMs and
RBWMs and their separate operations into seven regional water management
authorities (RWMAs) covering the entire country and corresponding primarily, though
not precisely, with Poland’s principal river basins. The RWMA in Poznaô covers the
Warta basin from its source to its mouth at the Oder River.

On behalf of the central government, RWMAs perform planning and coordinating
functions within river basins, overseeing the actions of voivodeship and local govern-
ments and private users for compatibility with basin water management plans, and
maintaining specified waterworks and state-owned reservoirs and other facilities.
RWMA Poznaô  owns and operates the regulatory reservoirs in the basin that
maintain river flows. Reservoir releases are also a potential means of addressing
water shortages. With respect to flood control and protection, the RWMA’s function is
mainly to serve as a coordination and information center, providing decision support
for flood prevention, control, and response.

RWMAs have a legally recognized role in the water use and discharge permitting
procedures that are carried out by voivodeship or local (poviat or starost) offices.
This allows RWMA staff to be aware of activities and investments in environmental
protection and improvement in the basin, and to object to permit applications that
the staff conclude will harm basin conditions.

RWMA Poznaô also provides opinions and recommendations to provincial and
local governments about financing water quality improvement projects, in
particular the construction of wastewater treatment facilities. It has been deeply
involved in the process of construction of new wastewater treatment plants for the
cities of òódó and Poznaô, which contribute much of the point-source pollution in
the basin.

RWMA Poznaô receives an annual budget allocation from the central government,
distributed through the Ministry of Environment. Some of the RWMA’s functions in
managing state-owned facilities generate fee revenues, but most of that revenue goes
directly to the Ministry of Finance. Overall, 99.5 percent of the RWMA’s budget comes
from the central government.

RWMA Poznaô has 322 employees. About half are highly educated professional staff
(for example engineers and attorneys), and the others are technical and operations
staff. In addition to its main office (in Poznaô), the RWMA has three local offices serving
basin subareas: one in Poznaô, addressing the middle and lower Warta River and the
Prosna River; one in Bydgoszcz, addressing the Noteõ River; and one in Sieradz,
addressing the upper Warta River.
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10.2.4
Current Situation

The current arrangements pertaining to water resource management are very much a
product of the new Water Law, finally enacted in 2001. It reformed the RWMAs and
added a consultative structure for basin stakeholders; each RWMA must establish a
regional council of water management (RCWM), composed of water users and repre-
sentatives of the other governmental units in the basin.5

The new Water Law contains a statement of priorities for the nation as a whole,
and of priorities among water uses. Public drinking water is the highest priority
use. The law further specifies that groundwater resources should be protected and
preserved for public drinking water supplies and other uses that require clean water
(for example certain industries). All other consumptive uses (industrial, urban
nonpotable, and irrigation) are secondary, and their relative priorities depend on
basin circumstances. Water use conditions and priorities at the basin scale are to
be determined by RWMA directors in basin plans that must meet with the RCWM’s
approval after wide public consultation.

The new law also requires the establishment of a National Board of Water Man-
agement (NBWM), which will be the principal water management entity at the
national level, displacing that responsibility to some degree from the Ministry of
Environment and the Department of Water Resources within that ministry. Board
members are to include the RWMA directors, who will no longer relate directly to
the Ministry of Environment but to the NBWM. Among other responsibilities, the
NBWM will harmonize RWMA activities and approve their basin plans and progress
reports.

The president of the NBWM is to be advised by a 30-person National Council of
Water Management (NCWM), first appointed in June 2002, which represents
diverse disciplines and constituencies related to water resource management.6 Pursuant
to the new Water Law, the NCWM’s activities are to provide advice on matters of
water management, flood control, and drought control.

Water policy in Poland also uses financial instruments to provide incentives for
water conservation and for water quality protection. The principal financial instru-
ments used currently include fees for discharges of wastewater or withdrawals of
surface and underground waters; fines for illegal or excessive waste discharges or
water withdrawals; financial assistance in the form of grants or preferential credit
for environmental protection and water management; and tax concessions for those
providing ecologically advantageous goods and services.

5 These councils are to consist of about 30 persons, with half of them being water users. The
others would be representatives of various self-governmental or administrative bodies (for example
provincial or local offices) and of other organizations. The regulations for the establishment of these
regional advisory councils were finalized in December 2002.

6 The NCWM members are nominated by the national organizations of various self-government
entities, by academic and other scientific and research entities, and by social, economic, and
ecological organizations that relate to water management.
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In summary, water policy in Poland, as part of natural resource and environmental
policy generally, is based on principles of sustainable and rational resource use.
More specifically, the main national targets for integrated water resource management
are:

� Improving the quality of surface and underground waters
� Assuring water availability for the population and the economy
� Reducing flood destruction and damage
� Limiting erosion of river banks and bottoms
� Safe operation of hydraulic facilities
� Setting conditions for water use for the power industry, navigation, and recrea-

tion.

National policy also requires that these targets be pursued in harmony with social
and economic needs as well as with the needs of environmental protection.

Table 10.1 indicates the main organizations and bodies engaged in activities
related to water resource management in the Warta basin, with a summary of their
main attributions and activities.

10.3
Application of Analytical Framework

10.3.1
Contextual Factors and Initial Conditions

The Warta basin does not feature significant cultural, religious, ethnic, or other
divisions within the population that hinder the prospects for successful basin man-
agement. Similarly, asymmetries in the distribution of resources among basin stake-
holders do not appear to have impeded the move toward the adoption of integrated
water resource management at the basin scale.

Economic development of the basin and the country has had effects, however.
Poland’s agricultural and industrial sectors emerged from the era of Soviet domi-
nation lagging behind the West. Support from international financial institutions
and from the European Union aided Poland’s economic and political transition, and
also provided incentives for reforms such as integrated water resource manage-
ment and the creation of river basin agencies. Still, Poland’s economic conditions
have led to financial constraints on the government sector, limiting its ability to
provide either central funding or revenue autonomy adequate to the tasks of inte-
grated water resource management at the basin scale.

10.3.2
Characteristics of Decentralization Process

The decentralization of government in Poland, and the reform of water policy and
water organizations, were attempted over the same (relatively short) period of time,
and these simultaneous processes have not always proceeded smoothly. Significant
responsibilities for water resource planning and management have been spread across
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basin and subbasin agencies, and water law reform took several years longer than
originally envisioned.

There appear to be no reservations, however, about the central government’s
commitment to decentralization and democratization reforms, or about its recognition
of the local and basin-scale organizations that it created. Central government officials
have maintained that commitment throughout the post-Soviet period. However, as
noted above, they have held the purse strings rather tightly in light of the limited
financial resources available to the public sector in Poland.

10.3.3
Central-Local Relationships and Capacities

Overall, the water law changes in 1997 and 2001, and the merger with the DDWMs in
1999, have given the RWMAs more responsibilities but not additional sources of

Table 10.1. Water resource management institutions and roles in the Warta basin
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revenue. RWMA Poznaô had a 2002 budget of US$1.8 million, quite small for an orga-
nization covering such a large basin and employing so many individuals. Of this
allocation, 73.8 percent was used for investments and planning in the basin, 5.9 per-
cent for other development activities, 2.2 percent for water quality activities, 0.1 per-
cent for operations and maintenance, and 18 percent for administration and other
categories. The small amount of financing has left the RWMAs unable to address
the wide array of management concerns within the basin, or even to adequately fund
maintenance of waterworks. The budgetary needs for maintenance and upgrading
of facilities mount each year, and the backlog of needed (but unfunded) tasks accu-
mulates. RWMA Poznaô estimates that fulfilling all of its responsibilities would
cost about 100 million zlotys per year; it receives a budget of about 5 million zlotys
per year.

Still, it is important to reiterate how quickly the institutional reforms have tran-
spired. It can be argued strongly that with major reforms occurring regularly since
1990, there has not been enough time for the full implementation of basin manage-
ment activities, or for a thorough assessment of their performance.

It should also be noted that the water rights system established in Poland
(portions of which predate the democratic transformation) is in certain respects
conducive to integrated water resource management, and the reforms since 1990
have attempted to add a basinwide perspective to that system. Permits for water
use and water discharge are limited in time and quantity, and approved only after
consultation about basin conditions. Fees associated with nonpermitted actions or
with permit violations provide incentives to users and also a revenue source for
environmental improvement projects. Other reforms (such as transferability of
permits) have yet to be undertaken, but most elements of the institutional infrastruc-
ture of a water rights system compatible with integrated water resource management
are in place.

10.3.4
Basin-Level Institutional Arrangements

There are basin-level institutions in Poland, but they are only one component of a water
management system that is substantially dispersed, polycentric, and federated.
Although administration, financing, issuing of permits, and other aspects of manage-
ment are no longer conducted almost entirely at national level, as was the case before
reform, different management functions are distributed, in varying proportions,
among institutions operating at different levels: national, voivodeship, county, municipal,
and basin.

This federal approach, with a sharing of responsibilities across levels and units of
government, allows for the recognition of subbasin communities of interest, and pro-
vides overlapping layers of monitoring and enforcement of water management regu-
lations. It does not, however, lend itself to clarity of institutional boundaries or a close
matching of jurisdictional boundaries to basin boundaries. The Warta case provides
a clear reminder that jurisdictional boundary issues will arise within any basin un-
less all water-related responsibilities are concentrated in the basin management agency,
which is probably infeasible politically if not administratively. This is evident in the
situation of òódó voivodeship, which is intersected by and divided between two river
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basin authorities. It is also evident in the fact that the RWMA in Poznaô has to inter-
act with several voivodeships that lie partly within and partly outside the Warta
basin. These interactions do not yet operate seamlessly, and require all of the actors
to understand well their new roles.

Forums for information and communication sharing, and for conflict resolution,
are essential in such a polycentric setting. The RCWMs and NCWM appear to be
intended to aid in the information sharing and communication roles, but they are so
new that there is as yet no record from which to judge their operation. Nor can the
effectiveness of conflict resolution methods (which rely strongly on negotiations
between governmental units) be assessed conclusively yet.

10.4
Performance Assessment

10.4.1
Stakeholder Involvement

As previously noted, water reform in Poland has mainly been a component of
overall reform of government structures following the postwar period of Soviet
dominance, and the institutions created in the Warta basin from 1990 to the present –
including the RBWM and its successor RWMA Poznaô – were created in basins
throughout Poland at the same time and in largely identical fashion. The interests and
activities of local and regional stakeholders within the basin do not therefore appear
to have driven the creation of the principal organizations for management in the Warta
basin.

Different constituencies within the basin have different water-related priorities. A
number of stakeholders see water quality as a major concern. Most municipalities have
switched to groundwater for domestic consumption and have particular interest in
maintaining its quality. The regional and national governments’ concerns with water
quality are associated with the funding of water quality improvement facilities –
national and voivodeship funds are the primary source of governmental financial
support for improved treatment facilities – and with satisfying national and European
Union water quality standards.

Water supply availability and reliability are of principal concern to industrial
and agricultural water users in the basin, which rely to a greater degree on surface
water supplies than do municipal suppliers. Low flows and drought conditions have
the potential to jeopardize the operation of industrial water intakes and irrigation
canals.

Flood control is primarily of interest in the urban concentrations along the
rivers in the basin, due to the potential injury and economic losses associated with
flooding. The national government has taken a particular interest in stimulating
better flood protection and response at the regional and local level throughout
Poland.

Given this range of interests, RWMA Poznaô is logically the organization best placed
to manage the difficult task of coordinating potentially conflicting priorities at basin
level, and would prefer to have both increased autonomy and the additional funding
that would enable it to efficiently discharge its responsibilities. This, however, has not
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been forthcoming; particularly frustrating is the exclusion of the RWMA from a share
of the revenues that flow to the funds for environmental protection and water
management at the national, voivodeship, and local levels.

Part of the reason for this combined lack of funding and autonomy lies with
opposing subnational and supranational considerations impacting water policy in
Poland. The government remains committed to devolution of water resource manage-
ment to basin level; however, attaining a level of compliance with European Union
regulations consistent with ensuring continued access to European Union funding
seems best achieved by close centralized supervision and harmonization of RWMA
activities (Blaszczyk 2002).

Other tensions can be felt between stakeholders at subnational level. Voivodeship
regulators are concerned with maintaining sufficient compliance with national
regulations to secure continued funding. Keeping authority over permit issuance,
environmental enforcement, and the financing of environmental improvement
projects, rather than ceding some control of these functions to RWMAs, are all means
to that end. Voivodeship officials can also be presumed to want to avoid the
economic losses and the political blame that would accompany a recurrence of a
major flood event such as 1997, and thus to support investments in flood control
projects.

Provincial and local officials face incentives to grant water use permit applications
that will facilitate economic growth, as Poland continues to recover from decades of
relative economic stagnation. This creates some difficulty in arresting the growth of
groundwater use in urban and industrial areas already experiencing declining ground-
water levels. On the other hand, the fee structure (which directs a portion of environ-
mental penalty collections back to the local governments) provides a mild incentive to
monitor and enforce environmental compliance.

Agricultural water users want to maintain access to cheap, plentiful water with
minimal regulation of use. Keeping the exemption for on-farm water use and water
discharge is a logical course of action consistent with that motivation. Industrial water
users also can be presumed to want cheap, plentiful water, with minimal regulation
and maximum subsidization of waste disposal. Discharge fees are more acceptable to
this sector if the revenue supports projects such as treatment plants that help main-
tain surface water quality and avoid further restrictions on industrial discharges.

Municipal water suppliers have focused on source water quality protection and
improvement, which help minimize treatment costs and rate pressures. Of course,
rate pressures can also be lessened by subsidization of treatment plants. The latter
can be obtained from the funds for environmental protection and water management,
primarily at the voivodeship level. Water suppliers operating as enterprise utilities (for
example Poznaô) also have an interest in seeing tougher regulations on rural and other
suppliers, so the full cost recovery rates of urban utilities do not diverge too radically
from the costs of water provided by other nearby suppliers.

Environmental interests have seized on the democratization process in Poland since
the 1990s to pursue opportunities for representation in a water policy sector that was largely
closed to them before. The creation of an NCWM and the RCWMs with a prescribed
distribution of seats provides such opportunities. European Union accession, which
brings a layer of supranational environmental regulation to bear upon Polish govern-
ments, also serves the interests of environmental organizations in Poland.
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In summary, recent developments related to water resource management in Poland
present opportunities for increased stakeholder involvement at all levels, but it remains
unclear whether the sometimes conflicting motives of stakeholders can be coordinated
into an efficient and integrated management system.

10.4.2
Developing Institutions for Integrated Water Resource Management

As described in the previous section, despite the nationwide system of RWMAs water
management authority and responsibility is far from being integrated at the basin
scale. The RWMAs have numerous tasks and responsibilities with respect to water
planning and management, facilities operation and maintenance, and coordination
and consultation with respect to water use, water quality, and flood control, but
decisionmaking authority and funding for several of those tasks have been assigned
elsewhere in the Polish governmental system.

An emerging federal system in Poland distributes authority to a number of gov-
ernmental levels and types (Tonderski and Blomquist 2003). Democratic Poland in
the 1990s reorganized and strengthened its provincial and local governments, de-
centralizing a number of governmental services and functions, establishing fewer
but more powerful provincial governments, and resurrecting municipal govern-
ments that had been all but destroyed during the Soviet era. That process, which
occurred over the same period as the establishment of river basin authorities and
the reform of Polish water law and policy, resulted in the spreading of authority for
several aspects of water resource management across several levels of government.

Institutional development in the water sector is closely related to the economic
instruments available for water management. Fees and penalties are collected from
water users and wastewater dischargers. Those revenues are not distributed to or
retained by the RWMAs, but are apportioned among the national, provincial
(voivodeship), county (poviat or starost), and municipal levels of government. The
revenues are available for projects to improve environmental conditions, including
water resource conditions, and are disbursed through a system of funds for envi-
ronmental protection and water management. The funds have their own governance
and administrative structure and personnel; RWMAs can provide advice about water
improvement priorities within their respective basins, but the choice of projects to
assist lies with the funds. A substantial portion of the revenues received by the funds
has been devoted to water quality improvement projects, especially treatment plants,
but there is no institutional arrangement for prioritizing and funding projects at the
basin scale.7

7 Additional sources of funding for environmental improvement projects include the Bank for
Environmental Protection, which offers preferential credit for environmental protection and water
management projects, in cooperation with the national and provincial funds for environmental
protection and water management; the Rural Areas Aid Foundation; the Polish Agency for Regional
Development; the European Fund for the Development of Polish Rural Areas; and the Foundation
of Aid Programs for Agriculture. Poland also receives financial aid for water projects under
bilateral agreements and through international organizations (for example the International Mon-
etary Fund, the World Bank Group, and the European Union).
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Water quality standards (which are being revised in conjunction with European
Union accession) have been established by the Ministry of Environment, and under
the new Water Law will be shifted to the NBWM and the RWMA directors. Thus the
NBWM and RWMAs will have to establish and monitor revised water quality stan-
dards, and determine strategies and priorities for improving compliance with them.
The other primary element of improving water quality is through the issuance of
wastewater discharge permits, the placement of conditions on those permits, and
penalties imposed for unauthorized discharges.

The primary means of controlling water demand is through the issuance of
water use permits.8 These permits are issued by county (poviat or starost) or
voivodeship officials, depending on the size (volume) of the request and the scope of
its potential impacts. Under the new Water Law, RWMAs are required to establish
basin plans that include water use priorities and conditions in the basin. The law obliges
the counties and voivodeships to follow those priorities and conditions when deciding
whether to grant or deny permit applications, and to consult with the RWMA.
Monitoring and enforcement of water use permits or unauthorized water uses are the
responsibility of municipal and voivodeship officials, not the RWMAs.

Water tariffs are demand management tools that affect water supply availability and
reliability. Tariffs are not set by RWMAs but by municipal officials, whether water
supply is provided directly by municipal government or by a utility or private
company under municipal regulation. In rural areas, irrigation systems and drainage
systems are regulated by the voivodeship administration, with funding support from
the central government.

Flood control and flood response are municipal and county responsibilities, under
the supervision of a voivodeship department of emergency management. The
voivodeship office may take over flood response if an incident surpasses municipal and
county boundaries. RWMAs provide information on flood hazards and forecasts,
maintain and operate reservoir facilities on the rivers, and plan for the construction
of additional facilities if needed.

National laws and regulations therefore constitute a framework within which ba-
sin and subbasin actors perform their functions, assisted by a range of financial in-
struments. The system is however complex, and boundaries of responsibility are not
always clear. It remains to be seen how well these attributions will function under the
provisions of the new Water Law, within the context of accession to the European
Union.

10.4.3
Effectiveness and Sustainability

Water reform in the Warta basin is too recent to draw meaningful conclusions about
the effectiveness and sustainability of the measures taken thus far, though progress

8 The new Water Law of 2001 continues the provision of the 1974 Water Law, in slightly amended form,
exempting individual households and small farms using 5 cubic meters or less per day from needing
a water use permit. The exemption avoids the administrative difficulty and cost of bringing so many
small users into the permit system.
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may be gauged by reference to certain indicators that have been accorded priority in
the basin. These include water quality, water supply availability and reliability, and flood
control.

Water Quality

Efforts to improve water quality in the Warta basin have met with mixed results, and
it remains a great challenge. Direct water quality measures include concentrations of
contaminants; indirect water quality measures include indicators such as fish popula-
tion, size, and species variety. By both kinds of measures, water quality in the Warta
basin has improved with respect to some indicators, and worsened in other places or
with respect to other indicators.

Waterborne diseases have not been considered a significant issue in Poland for
decades. Generally, water supply facilities have provided waters of good hygienic
quality. Much effort toward water quality improvement has focused instead on
reducing untreated wastewater discharges from urban areas. Recent investments have
stimulated the development of additional sewage treatment plant capacity, including
the large modern wastewater treatment plant for the òódó  metropolitan area,
completed at the end of 2001, which serves 750 000 people. The wastewater treatment
plant serving Poznaô has been equipped with the same advanced technology.

European Union funds for rural development have been and will be helpful in
improving the quality of water discharged in rural areas; industrial and other
discharges continue to take their toll on water quality, however, and the stretch of the
Warta between the mouths of the Ner and the Prosna is among the river’s most
polluted portions. Downstream of the Warta inflow, levels of cadmium and nutrients
in the sediments of the Oder increase, reflecting agricultural and industrial (especially
electronics manufacturing) activities upstream in the Warta (Müller et al. 2002). The
high total organic carbon concentrations measured in the Warta, higher than in other
major rivers of Europe and North America, should be reduced following completion
of the new treatment facilities for òódó and Poznaô.

Fish populations, species diversity, and size and weight provide indirect indicators
of water quality improvement or decline. For the most part, data on fish in the Warta
River indicate that water quality still needs considerable improvement. In the farthest
upper reaches of the Warta River, where water quality is significantly impaired by
mining and other industrial discharges, no fish are found (Przybylski 1996). Other
sections of the river vary in species richness and diversity, according to local factors;
for example, inflow of pollution from the city of òódó has a significant negative
impact on species diversity (Przybylski 1993). Construction of the Jeziorsko dam –
which has no fish ladder – has altered the ecology of a large section of the river,
contributing to a two- to threefold reduction in the number of fish species in the stretch
of river below the dam in the 10 years after the river was impounded. Some effects may
be due to a rise in water temperature from the hydroelectric power plant at the dam;
also, the water released below the dam has exhibited greater and rising alkalinity, and
lower oxygen levels, compared with the water upstream. The greatest effect, however,
appears to be the opening and closing of the dam sluices, due to its impact on down-
stream aquatic and riparian habitat (Penczak et al. 1998; Penczak 1999; Glowacki and
Penczak 2000).
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Water Supply Availability and Reliability

A top priority in the Warta basin is the development of additional small retention
facilities (small and medium-sized reservoirs) for irrigation supplies, flood protec-
tion, and electricity. There are areas within the basin that have been in drought
condition up to 10 times over the past 30 years, and RWMA Poznaô has been targeting
those areas for small reservoir improvements. The principal barrier to construction
of needed facilities has been lack of funding. A national policy was developed to
promote water storage facilities such as small reservoirs, but funding has not been
adequate to implement it and the RWMA does not have funds of its own to devote
to this purpose.

Installation of water meters, imposition of water tariffs, and updating the water use
permit system hold the greatest promise for improving water supply reliability by
managing the growth of water demands. RWMA Poznaô started promoting water
meters in the early 1990s. Meters had such a dramatic downward impact on water
consumption that some urban water suppliers complained of the loss of sales. Com-
pliance with the European Union Water Framework Directive will require full-cost
pricing, which may reduce consumption even further.

Although tariffs are a useful tool for restraining the growth of water demand,
there is one difficulty with the current system of water use permits and water use
tariffs in the Warta basin. Tariffs on permit holders are based on actual water use,
not on the amount of the permit, so users tend to apply for larger permits than they
will really need (since they will be charged only for what they actually use). Water
resources in the basin therefore appear to be overappropriated in places where they
may not be. Water permits in the Prosna subbasin, for example, already exceed avail-
able flow. One suggestion to rationalize this system has been to base fees on permit
amounts rather than actual use, but this would reduce the sensitivity of actual use
to fee changes.

In urban and industrialized areas of the basin, economic growth has been
accompanied by greater reliance on groundwater, contributing to local concerns about
groundwater supplies. Declining groundwater levels are now evident in parts of the
Warta basin near Poznaô. It is not certain whether a sustained overdraft condition
exists at present, but applications for new water uses in the Poznaô poviat are being
reviewed more carefully, and some have been denied.

Further consideration must also be given to the system of water supply restric-
tions during periods of drought. Under the new Water Law the RWMA director will
make decisions in this regard, rather than voivodeship officials, and RWMA Poznaô

must develop plans for water restrictions during drought. A step in this direction is
the development of a dynamic modeling process for assigning priorities among
classes of water, tied to their respective vulnerabilities during a drought or other
emergencies. This has been developed initially in the Prosna subbasin, because data
are available to support this kind of modeling.

Flood Control

Severe flooding occurred in the Warta basin as throughout Poland in 1997, and the risk
of flooding has certainly not been eliminated. The central role in the basin’s flood
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protection system is played by Jeziorsko reservoir, completed in 1986 on the border
between òódó and Wielkopolskie voivodeships, which provides good flood protection
for Poznaô, the basin’s largest city.

Within its own catchment, the Noteõ does not present significant flooding risks.
This is mainly due to the area’s land use, which is dominated by low-intensive pas-
tures and meadows. However, below the Noteõ’s confluence with the Warta, the city
of Gorzów, about 200 kilometers downstream of Poznaô, is much more exposed to
flood risks; its only protection is provided by embankments that are in poor con-
dition. The Prosna River remains unpredictable, with a large flood potential that
threatens another large city in the basin, Kalisz. Significant improvement of the
situation will be achieved when a planned reservoir is constructed.

10.5
Summary and Conclusions

10.5.1
Review of Basin Management Arrangements

The Warta case illustrates how much institutional creation and policy reform can
be accomplished in a relatively short period when a central government makes and
sustains a commitment to decentralization and to integrated water resource man-
agement. Fifteen years ago, Poland did not have a rational system of water tariffs,
wastewater discharge controls, or water resource planning, let alone a set of basin-
scale organizations for water management. Now all of these are in place, albeit still
quite new, along with bodies at the national, provincial, and local levels for funding
water quality improvements and other environmental protection projects.

The Warta case also illustrates, however, the gaps that can emerge between basin
management organizations on the one hand and a policy of integrated water resource
management on the other. In the period 1989–2001 the central government in Poland
attempted to revise and reform the entire structure of general-purpose governments
at the provincial and local levels, to decentralize several state functions to those
levels, to create and then reorganize its system of basin management agencies, and
reform its policy approach to water resource management. While much has been
accomplished, institutional boundaries have not always been clear, and some devel-
opments have proceeded quite out of phase – principally, the establishment of the basin
agencies without a revenue source of their own, without a structure for basin stake-
holder representation and participation, and a decade before the passage of the
Water Law that largely defines and authorizes their activities.

10.5.2
Future Prospects

Future prospects for the success of water reform, in Poland generally and in the Warta
basin in particular, rest to a large extent with the degree to which the current confu-
sion of attributions among national, subnational, and basin-scale organizations can
be rationalized, and the amount of authority for water resource management that is
ultimately devolved to the RWMAs. Polish water policy has indeed embraced and
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moved toward integrated water resource management, but the decentralization has
spread water management responsibilities and authority across a large number of
subbasin entities. Organizational responsibilities and relationships appear to be sub-
stantially less integrated than policy. There are requirements for consultation of the
RWMAs and conformity to basin plans, but until 2002 (with the creation of the
RCWMs) there was no formal structure to integrate the general-purpose governments
at the voivodeship and local levels into the RWMAs or vice versa. Currently there is a
substantial gap between the basin-scale organizations that have been created in
Poland and the activities that comprise integrated water resource management, most
of which have been assigned to subbasin governments.

Consider, for example, the contrast between the river basin authorities in Poland
and those in Spain, such as the one for the Guadalquivir basin (Chap. 11). The
Guadalquivir basin authority has substantially more management responsibility than
RWMA Poznaô, and is closer to an agency for integrated water resource manage-
ment. It carries out permitting, monitoring of water use, and monitoring of water
quality, functions that in the Polish case continue to be spread among agencies and
levels of government.

The Warta case serves as a reminder that integrated water resource management
(a policy approach) is one thing, and coordination at the basin scale (an organiza-
tional approach) is another. One can be created and not the other, and it is possible
for both to be attempted without being matched to one another. Harmonization of
water resource management functions thus remains an unfinished agenda item for
the Polish water sector as a whole and in the Warta basin specifically.





Chapter 11

Spain: Guadalquivir Basin

W. Blomquist  ·  C. Giansante  ·  A. Bhat  ·  K. E. Kemper

11.1
Background

11.1.1
Introduction

Spain has perhaps the longest history of any country in developing formal govern-
mental authorities at the river basin scale, with the earliest examples dating from
1926. Although the river basin authorities in Spain (confederaciones hidrograficas;
CHs) have experienced many changes that have reduced and expanded their
responsibilities and their participatory structures over the ensuing 75 or more
years, they represent nonetheless a notably long-lived set of basin management
institutions.

The basin authority for the Guadalquivir River (Confederacion Hidrografica del
Guadalquivir; CH Guadalquivir) is one of the oldest in Spain. The Guadalquivir basin
was selected as a case study for this book not only because of CH Guadalquivir’s
longevity, but because the basin faces the full array of water resource management
problems (for example floods as well as drought, tensions between urban and
agricultural water uses, and water quality degradation) and is situated almost entirely
within the Spanish region of Andalusia (thus minimizing some of the complications
of transjurisdictional CHs in Spain).

CH Guadalquivir appears to have been well suited to the tasks that dominated
Spanish water policy from the time of its formation to about the 1980s – namely, the
construction and operation of water supply and storage facilities with heavy cen-
tral government subsidies to promote irrigation and hydropower development. As
urbanization and industrialization have changed the population and economy of
the basin, and as Spanish policy since the 1980s has elevated water demand man-
agement, quality protection, and ecosystem health to levels of priority equaling or
approximating water supply augmentation, CH Guadalquivir has had difficulty
making the transition. Some of the difficulty appears to be inherent in the policy
changes themselves, which have added new responsibilities and hence complexi-
ties to the management task; some due to organizational inertia; and some due to
patterns of stakeholder involvement and stakeholder relationships with basin
authority personnel, as exemplified by conflict between the demands of irrigators and
those of other concerns.
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11.1.2
Basin Characteristics

The Guadalquivir basin extends westerly across southern Spain, and over 90 percent
of its area of 57 000 square kilometers lies within the region (communidad autonoma,
or CA) of Andalusia. The entire 640-kilometer main stem of the Guadalquivir River
itself is located within the CA of Andalusia.

As is the case throughout southern Spain, the Guadalquivir basin has a relatively
small share of the nation’s water resources, despite having a substantial share of
Spain’s population. The southern basins of Guadalquivir, Guadiana, Sur, Segura, and
Jucar contain 37 percent of Spain’s population and represent 41 percent of the Spanish
land surface, but receive only 19 percent of the country’s total precipitation and
runoff.

Water users in the Guadalquivir basin have relied primarily upon surface water
resources to supply their needs. There are 52 identified groundwater areas in the
basin (Giansante 2003), and groundwater overdrafting is an isolated rather than
widespread problem. Precipitation is greatest in the mountains along the edges of the
basin and lowest in the valley floor, where most of the population and irrigation are
concentrated.

Precipitation and stream flows are highly variable, exposing residents to risks of
flooding as well as drought. Mean annual precipitation is about 600 millimeters,
but this has ranged from as little as 300 millimeters during drought to as much as
1 100 millimeters. Years of high or low precipitation often cluster together, com-
pounding their effects. Seasonal variability is also great, with most precipitation
concentrated in the winter months and peak rainfall occurring from November
through March. Long, dry summers follow, during which precipitation is virtually
nil and evapotranspiration soars.

11.1.3
Water Resource Problems

Water management challenges include flood control and drought protection to
sustain the basin’s substantial population and significant agricultural production.
For the past century, management efforts have focused primarily on regulating river
and tributary flows for both flood control and water supply purposes in order to
minimize the damage of wet periods and maximize water conservation and stor-
age for dry periods. Current difficulties in water resource management must be
assessed against a background of rising population and economic shift giving rise to
inevitable conflict over water use.

Irrigation is the dominant consumptive water use in the basin, with 80–85 percent of
water consumption. Municipal and industrial uses account for 12–15 percent, with the
remaining 5–8 percent apportioned among environmental and other water needs. Each
category of water use is increasing, however, and is projected to continue to do so, with
little effect on the percentage distribution among uses. Thus, water management
authorities do not anticipate that growth of demand in one sector will be met by
shifting consumption away from other sectors.
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Irrigation areas in the basin, mostly concentrated along the Guadalquivir River
stem, were estimated in 1999 to cover 665 000 hectares and continue to grow (Giansante
et al. 2000). Olives, fruit, and vegetables are major categories of agricultural
production in the central and eastern portions of the Guadalquivir basin, while in
the lower basin (known as Baja Guadalquivir) about 35 000 hectares of rice paddies are
cultivated, with an estimated water requirement of about 12 000 cubic meters per
hectare.

The basin has approximately 4 million inhabitants and experienced a population
growth rate of 5.5 percent between 1986 and 1996, compared to a national growth rate
of 3.1 percent. It includes all or part of Andalusia’s four most populated provinces –
Jaen, Cordoba, Grenada, and Sevilla. The population of Sevilla province – the city
of Sevilla and surrounding municipalities – is fast approaching 2 million (CH
Guadalquivir 1995).

Population expansion and the growth of urban centers such as Sevilla are
connected with a regional economic shift. Service industries, recreation, and tourism
have expanded as shares of the region’s employment and economic product, especially
during the 1990s. Reliance on agriculture as the region’s sole defining economic
pursuit is decreasing, and water use for the urban economy is rising at a pace equivalent
to that of irrigation.

The composition of water uses and the changes therein are linked to the basin’s water
management challenges:

� Flood risks are of greater consequence now that the basin contains 4 million inhab-
itants, including nearly 2 million in the downstream province of Sevilla. Industrial
and commercial sites along the river further escalate the prospective economic losses
from flooding. These changes have intensified the water management challenges of
flood prevention, control, and response.

� Drought losses are also worsened by the development of water uses in the basin.
The continued expansion of irrigated agriculture strains the basin’s water resources
during dry periods. Although the transition to higher-value crops grown in
orchards and groves has beneficial effects on water use efficiency, it creates an addi-
tional economic exposure to drought. Trees and vines represent a substantial
capital investment for each farm, which magnifies the potential losses resulting from
an extended drought.

� Growing municipal and industrial water use adds another dimension to the drought
risk situation. While urban water demands are small compared with irrigation
demands, they have a year-round character that is less variable than irrigation
demands – certain levels of urban water service must be sustained for public health
and sanitation despite temporal reductions in precipitation and stream flows. Also,
urban water supplies have higher water quality standards to meet, and droughts
negatively affect water quality.

Taking all the above into account, and adding in flow requirements for hydroelec-
tric facilities, the water management challenge in the Guadalquivir basin is substan-
tial and complex. Maintaining adequate river flows to sustain irrigation demands and
hydropower requirements in the central and eastern portions of the basin, urban water



W. Blomquist  ·  C. Giansante  ·  A. Bhat  ·  K. E. Kemper210

demands at various locations but especially in and around Sevilla, and agricultural
water needs in the lower portion of the basin proves particularly difficult. Even in an
average year, water demands in the Guadalquivir basin exceed available supplies. In a
drought, conditions are only worse.

Water quality problems in the basin are substantial. As agriculture has expanded
in the basin, agricultural runoff (including irrigation tailwater) has contributed to
water quality degradation in tributaries and the main river stem. Industrial sites,
such as manufacturing plants and food processing facilities, have discharged chemi-
cal and other wastes into the river system. The growing urban population generates
sewage and wastewater that is also discharged to the river system.

Municipal and industrial pollution sources are now covered by national regula-
tions and European Union directives requiring predischarge treatment, but the
construction and operation of treatment facilities has not kept pace with the quan-
tities of waste produced and discharged in the basin. According to the Guadalquivir
basin plan (CH Guadalquivir 1995), only 50 percent of municipal wastewater received
secondary treatment prior to discharge, and most of the other 50 percent received
no treatment at all.

11.2
Decentralization Process

11.2.1
Pre-reform Arrangements for Water Resource Management

For much of the period since the original Water Law of 1879 the basic unit for
management at basin level has been the river basin authority (CH). Details of the
historical evolution of CHs, and of the internal organization of CH Guadalquivir,
are presented in Giansante 2003. Created by the central government in 1927, CH
Guadalquivir was, for much of its existence, a hydrotechnical agency devoted to the
construction of dams, reservoirs, and water conveyance facilities, while water law
administration and management of water uses were handled by a separate agency.
At various times, however, the central government has merged these functions into
one basinwide authority (as is currently the case).

11.2.2
Impetus for Reform

The process of reform in water resource management has taken place over decades
in Spain generally and in the Guadalquivir basin specifically, though the defining
event may be taken as the new Water Law of 1985. The previous national Water Law,
having been in place for over a century, was badly outdated, reflecting priorities
of a different era and lacking applicability to emerging concerns about water man-
agement and water quality. Regulations of new water demands and wastewater
discharges had been pasted onto the existing system during the 1960s and 1970s
without revision to the basic law. As one set of observers characterized the situation,
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the scope of regulated water uses rose but the coherence of water policy declined
(Costeja et al. 2002:20).

11.2.3
Reform Process

The decentralization of water resource management with the 1985 Water Law must
be seen in the context of national-level changes in the structure of government
taking place in Spain. The 1978 Constitution established regional governments (CAs)
with a wide range of policymaking responsibilities. Those responsibilities include
several aspects of natural resource management, environmental and public health
protection, and economic development. Those policy areas overlap in several
respects with the water management responsibilities of basin authorities such as CH
Guadalquivir.

Although the Constitution establishes that central government is responsible for
water resource management in river basins shared by more than one region, as is
the case with the Guadalquivir basin, the considerable geographic overlap between
the boundaries of CA Andalusia and the Guadalquivir basin means that regional
policies of the CA effectively cover the Guadalquivir basin. Several offices and
departments of the Andalusian regional government have programs or responsibilities
relating to water management in the Guadalquivir basin, including the Water
Secretariat, the Department of Agriculture and Fisheries, the Department of the
Environment, and the Department of Health.

The 1985 Water Law represented a major reform of water policy in Spain. It was not
a product of grass-roots reformism, however, having been designed primarily
by expert personnel at the national level. Four principles of the 1985 law were
(a) integrated management of water resources (surface water and groundwater, water
quantity, and water quality); (b) the river basin as the appropriate unit or scale
of management; (c) user participation; and (d) reliance on water planning to
balance social and economic development with ecological sustainability (Alcon
Albertos 2002). These principles are intended to guide the fulfillment of the law’s
purposes, which were:

� Promoting water quality monitoring, protection, and improvement, and providing
equitable and reliable mechanisms for funding those improvements

� Bringing groundwater into the system of water use regulation along with surface
water, shifting it from private property to public domain status

� Incorporating economic techniques of water management, and implementing
greater recovery of water costs from water users

� Strengthening the CHs through integration of responsibilities at the basin level
� Enhancing representation and participation of water users and other stakeholders

on the CHs
� Instituting a more coordinated water planning approach, with river basin plans to

be reconciled with a national water plan, which in turn would be reconciled with
European Union water regulations.



W. Blomquist  ·  C. Giansante  ·  A. Bhat  ·  K. E. Kemper212

Some of the most important elements of the law were:

� CHs were to draft basin water plans, including a program of action to meet expected
water demands in user sectors over 10-year and 20-year planning horizons; and
surface water quality objectives for each water body in the basin.

� The definition of waters in the public domain was broadened to include essentially all
surface waters and groundwater, with the government, primarily through the CHs,
assuming responsibility for regulating use through licensing and registration.

� Priorities among water uses were revised from the 1879 Water Law, and was now
ranked as follows: population supply; irrigation; hydropower; other industrial uses;
aquaculture; recreation; and navigation.

� Economic tools for the regulation of water were added, including water regula-
tion rates and water discharge taxes for the use of water and the water domain.1

� Authority was conferred upon the CHs for the control of discharges to waters, and
for the monitoring and management of river water quality.

A set of amendments to the 1985 Water Law was adopted in 1999. These amend-
ments took account of more recent European Union policy and regulations, including
the draft Water Framework Directive of 1998, by strengthening public control over
water resources, tightening water quality requirements, and recognizing ecological
values. The amendments also contained new guidelines for water pricing and new
requirements for water metering to facilitate user-based water charges. In addition,
holders of water licenses were given new options for water transfers with the inten-
tion of improving water use efficiency, especially in water-scarce locations and times,
by allowing water to move from lower-valued uses to higher-valued uses in exchange
for monetary compensation.

The 1999 amendments did not alter the organizational structure of water manage-
ment in Spain, but they exemplified the continued movement of Spanish water law
and policy toward an integrated water resource management approach, strengthen-
ing public control over water use and the protection of water quality and environmental
values, while adding economic incentives and some flexibility with regard to water
demands and water uses (Costeja et al. 2002:20) The combination represents a con-
tinuation of Spanish water policy reform. The revised national water plan presented
in 2001, which raised conservation targets, and the announcement of the newly elected
government in 2004 that it would cancel a major interbasin water conveyance project,
also reflect the reform trend.

11.2.4
Current Situation

A number of organizations and institutions operating at different levels have influ-
ence on water resource management within the Guadalquivir basin (Table 11.1). The

1 The water regulation rate is a payment designed to recover investments and cover operation and main-
tenance costs of state-funded dams and other waterworks. An occupation fee is an annual payment
for the occupation of public water domain (for example riverbanks). A discharge fee is an annual
payment for the protection and improvement of the quality of rivers to which discharges are made.
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central government in Spain has played a very active role in the development and
management of water resources since the late 1800s, and remains an influential stake-
holder in the Guadalquivir and other river basins. The national government
appoints the CH Guadalquivir president, provides about one third of the CH’s budget,
and has representation on most of the CH boards and councils. In 1996 the main
responsibility for water management passed from the Ministry of Public Works,
Transport and Environment to the newly created Ministry of the Environment, to which

Table 11.1. Water resource management institutions and roles in the Guadalquivir basin
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the interregional CHs relate. Within the ministry, responsibilities for water
management lie primarily with the Directorate General of Hydraulic Works and
Water Quality.

At the regional level, the most prominent example of CA Andalusia’s interest in water
resource management in the Guadalquivir basin is its establishment of the Andalusian
Water Council in 1994. The council includes a broad range of water stakeholders and
continues to meet as a forum for public discussion and planning. It does not have
formal decisionmaking authority, but can make policy recommendations. The regional
government’s support for a forum such as the Andalusian Water Council appears to
reflect a desire to develop a leadership role in water policy that the structure of
Spanish water management neither explicitly confers nor forbids, and it has in fact
funded a number of intrabasin water projects, several related to improvements in
subbasin-level water management practices.

The 1985 Water Law recognized 13 CHs, 9 in interregional and 4 in intraregional
basins. CHs are not autonomous – they are under the direction of the central govern-
ment (in the case of interregional basins) or a regional government (in the case of
intraregional basins). The principal responsibilities of CH Guadalquivir (and of CHs
generally), as established by the 1985 Water Law and 1999 amendments to it, by the
Guadalquivir basin plan and national water plan, and by European Union regula-
tions that are implemented at the river basin level, are as follows:

� Construction, financing, and operation of dams and reservoirs for flow regulation
and water storage

� Planning, including development of basin plans, collection and analysis of data,
and designation of subbasin units

� Monitoring of water resource conditions, including river flow and water quality
� Water licensing, including reviewing and approving applications for water

concessions (licenses for use of water in the public domain), which must be consistent
with basin plan priorities and objectives

� Approval of transfers of water concessions between authorized and registered
water users (a new function, since 1999)

� Enforcement of Spanish and European Union water regulations, unless assigned
specifically to another level or unit of government

CH Guadalquivir is organized into staff offices plus a set of boards, councils, or
commissions composed of basin stakeholder representatives and CH staff
(Table 11.2). The CH president, who is appointed by the Council of Ministers, serves as
head of the CH staff and chairs the advisory bodies.

CH administration and operations are funded by a combination of revenues from
central government and revenues generated by the CH itself. By law, CHs must cover
their own expenditures. CH Guadalquivir reported a 2001 annual budget of
US$115 800 000, with 35 percent coming from central government (on the grounds
that the CH incurs costs implementing and enforcing national law and regulations),
30 percent from tariffs and taxes on basin water users, and 35 percent from other
sources. CH Guadalquivir retains 100 percent of locally generated revenues for use
in the basin; none are distributed back to the central government.
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Irrigation water communities first developed over a century ago and now number
over a thousand, exerting a strong influence within the basin. They regulate distribu-
tion of irrigation water among their members, from whom they collect fees. They are
recognized in Spanish law and their bylaws have to be approved by the CHs, to whom
they pay a service fee, and on whose boards and commissions they are represented.
Irrigation communities are thus both a means of water management and a means of
user participation. They have a strong internal structure for enforcing their own regu-
lations and settling disputes, taking considerable weight off the shoulders of CHs and
civil courts. A number of the larger irrigation communities have joined the Guadalquivir
Irrigation Farmers Union (Feragua), created in 1994. The purpose of this basinwide
association is to present a unified position to CH Guadalquivir and CA Andalusia on
irrigation communities’ interests and concerns.

Arrangements for provision of municipal water services, including drinking water
supply, sanitation, and wastewater treatment, are variable. They may be managed
directly by, for example, a public utility, or indirectly by contracting out, typically to
a private enterprise. An example of the former in the Guadalquivir basin is the large
public utility EMASESA (Empresa Municipal de Aguas de Sevilla, SA), which serves
the city of Sevilla plus 11 surrounding municipalities. Urban water suppliers pay fees

Table 11.2. Boards and offices of CH Guadalquivir. Source: Giansante et al. 2000
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to CH Guadalquivir for its services in delivering supplies, regulating flows, and
monitoring water resource conditions. Urban suppliers are represented on several
of the CH boards and councils, though they have fewer representatives than the
irrigators.

11.3
Application of Analytical Framework

Application of the analytical framework (Chap. 1) to the Guadalquivir case yields
the following observations.

11.3.1
Contextual Factors and Initial Conditions

Some contextual factors and initial conditions have affected the emergence and per-
formance of river basin management in the Guadalquivir markedly, others less so.
Water management issues and their resolution in the Guadalquivir case do not
appear to have been driven by ethnic, religious, or class divisions in Andalusian society.
On the other hand, the economic development of the nation and of the region have
had notable effects. The very establishment of the CHs, with an emphasis on the
construction of waterworks, emanated from national policies to bolster economic
development by promoting first the expansion of agriculture and later the expansion
of industry. The Guadalquivir basin in particular was poorer and more rural than most
of the rest of the country, and these conditions contributed to an emphasis on the
expansion and protection of irrigated agriculture as the central element of the region’s
economic and social life. These contextual factors have shaped the perceptions of many
Guadalquivir basin stakeholders and the CH staff about the principal purposes and
appropriate focus of basin management.

11.3.2
Characteristics of Decentralization Process

The CHs were created by the central government for its own purposes – neither
because of local-level demands for greater autonomy nor because of a central
government desire to shed water management responsibilities, but as an organizational
device for executing central government policy one river basin at a time. The CHs
nonetheless provided a means for stakeholder participation through representation
on boards and commissions. The establishment of basin management institutions in
Spain thus carried the potential for greater water user involvement, but that was not
the principal reason for which they were created. The CHs are best understood as
central government agencies with representative components, with the balance
between central control and user participation varying over time. Central government
officials have established, diminished, and resurrected the user representation
components over the life of the CHs.

Having been established and reconstituted from time to time by the central gov-
ernment, these basin-scale institutions enjoy the recognition of central government
officials as legitimate water resource management entities. Such recognition has
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not been accompanied by an extensive devolution of authority, though. The organiza-
tion, responsibilities, and policy direction of CHs such as that in Guadalquivir are
established primarily by direction from Madrid.

It is equally clear from the long history of CHs (over 75 years) that the central
government’s policy commitments to decentralization, integrated water resource
management, and stakeholder participation have not been consistent through
central government transitions. As indicated briefly in this chapter and in detail in
Giansante 2003, the roles, priorities, and structure of CHs in Spain have varied
considerably, from the pre-dictatorship to the dictatorship periods and in the
post-dictatorship period.

11.3.3
Central-Local Relationships and Capacities

Water resource management is one of several services or functions in Spain to have
gone through decentralization reforms during the 20th and into the 21st century.
Devolution of authority to the basin level has undoubtedly been less than complete:
entities such as CH Guadalquivir construct basin-level plans, but they must be
submitted for national approval and be consistent with the national water plan. CHs
collect revenue of their own for some of the services they provide, and do not have to
turn it over to the central government, but they also rely on central government
funding for functions established and determined by central government officials. CHs
have advisory bodies composed of stakeholder representatives, but several of those
councils also have central government representatives and the CH president is still a
central government designee.

Also, the structures and responsibilities of CHs are set by national laws and decrees,
limiting the flexibility and adaptiveness of the institutional arrangements to varying
basin conditions and circumstances. In the Guadalquivir case, this lack of flexibility
is best reflected in failure to adjust the representation of basin stakeholders on CH
boards and councils, for example to reflect the basin’s rapid and substantial urbaniza-
tion over the past three decades. The central government remains free to alter the
governance structure or decisionmaking processes of the CHs (and appoint its lead-
ership) with as much or as little stakeholder consultation as it chooses, but the basin
stakeholders do not possess a comparable ability to tailor the institutions to their
perceptions of needed or appropriate arrangements.

It is possible of course for basin stakeholders to seek change from the national
government, a prospect that brings us to the distribution of national-level political
power among basin stakeholders. In Spain, irrigators have organizational clout and
know how to use it at the national level to protect their rents. The CH waterworks
function has been heavily subsidized, creating an artificially cheap production factor
for water users. As irrigation is by far the largest water use, irrigators have been the
principal beneficiaries of this subsidization. Urban water customers are by far the
largest number, industrial water users contribute more to national output, and regional
government policymakers have a major stake in the sustainable use of the basin’s water
resources, yet irrigators have managed to make the old system persist well past the
point when the stated national policy shifted from subsidization toward full cost
recovery.
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11.3.4
Basin-Level Institutional Arrangements

Basin-level governance institutions do exist in this case, and correspond with the geo-
graphic boundaries of the river basin. For most of the time from 1927 to the present,
however, the basin authority was primarily a waterworks construction and operation
agency. CH Guadalquivir did not function as a basin governance entity through much
of its existence. Changes in the responsibilities and the structure of the CHs in 1985
and 1987 appear to have been intended to change them into basin governance organi-
zations.

While geographic boundaries are fitted well, institutional boundaries have become
unclear. As noted, the Guadalquivir basin overlaps considerably with the boundaries
of the Andalusian regional government, and disagreement over allocation of respon-
sibilities has not necessarily been clarified by redefinition of the roles of regional
government and of CHs during recent decades.

The potential for conflict between CA policies and CH policies is heightened by
social and political factors. The CH’s representation and governance structure gives
greatest weight to irrigation users, who are the only subwatershed community
with formal recognition in both national law and the CH organizational structure, and
the larger irrigation communities have strengthened their influence further by
speaking and acting collectively through Feragua. The regional government, on the
other hand, is elected on a one person, one vote system and therefore its voting base
reflects the region’s increasingly urban population and economy. To the extent that
irrigation and urban water interests concerning basin management clash, those
differences may be expressed as divergent views and policies from the CH and
the CA.

A number of basin-level forums exist for information sharing and communica-
tion but they do not always function effectively. Meetings of the Water Users Assembly
have not been frequent; while operations boards and the CH governing board have
met more regularly, their representation is not as broad. At the regional level, the
Andalusian Water Council appears to have met regularly and has a broad representa-
tive structure, but is not coordinated with the river basin authority. At the subbasin
level, users’ assemblies in the irrigation user communities may draw greater rates of
participation but this varies a great deal across the hundreds of communities in the
basin.

A related question concerns the availability of conflict resolution mechanisms
within the basin. The irrigation communities have irrigation courts to resolve dis-
agreements among water users, but no comparable forum exists at the basin scale.
Water users who wish to challenge a decision taken by CH Guadalquivir can go to the
constitutional court, but such a challenge can address only whether the CH has
exceeded its granted authority, and cannot address such matters as policy direction
and resource allocation.

Monitoring of water deliveries, water use, and water quality occurs in the basin, with
water quality monitoring performed principally by CH Guadalquivir and by urban
water suppliers. Water use by license holders is monitored inconsistently since the water
user registry is not complete, and illegal water use is a problem.



219CHAPTER 11  ·  Spain: Guadalquivir Basin

11.4
Performance Assessment

11.4.1
Stakeholder Involvement

Effective implementation of integrated water resource management requires commu-
nication with and among stakeholders, and their participation in basin management
decisions. Although stakeholder representation on the CH boards and councils was
expanded in 1987 and 1989, the management structure and internal culture of CH
Guadalquivir has been slow to change, with formal decisionmaking authority remaining
concentrated in the hands of the CH president and board.

Irrigators in the Guadalquivir basin enjoy a favored position. They receive a dis-
proportionately large share of water, and at a subsidized rate, which poses a problem
in periods of water scarcity when cities have insufficient amounts for their popula-
tions. This situation has endured partly because formal and informal practices give
irrigators a larger share of influence and interaction with CH staff than urban water
suppliers and other interests enjoy. A specific example is that on CH operation boards, a
large irrigation community (over 60 000 hectares) can have six representatives, but the
largest of cities (for example Sevilla, with over a million inhabitants) can have no more
than four. Since representation on the operation boards is translated into representation
on the governing board, irrigators’ interests are systematically weighted more heavily than
other interests. This dominance is reinforced by the fact that the CH boards and commis-
sions that have the broadest stakeholder representation, including the Water Users
Assembly, meet infrequently, while irrigator representatives such as Feragua maintain close
and frequent contact with CH staff and officials.

The 1985 Water Act can be considered an experiment that opened a far-reaching
debate, which has included at times a high degree of conflict. Increased conflict is
not necessarily an indicator of failure of the system, since open debate (about
water or anything else) had been muffled in Spain for decades. The current conflicts
concerning water management appear to be taking place outside the CHs, however,
rather than finding expression within them. Basin authorities such as CH
Guadalquivir may still be perceived as a relatively closed agency serving irrigators’
interests, and not yet as the forum within which a broader range of basin stake-
holders express their views and determine basin policy direction.

11.4.2
Developing Institutions for Integrated Water Resource Management

A number of factors favor the ongoing existence and evolution of CHs within the Spanish
water resource management system, in addition to their venerable historicity. The CHs
have acquired considerable international reputation and prestige (after only perhaps
the French river basin agencies or Australia’s Murray-Darling Commission). On a more
pragmatic plane, the presence of the CHs and their evolving responsibilities for inte-
grated water resource management has aided Spain in receiving European Union
support for its environmental programs.
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There are, however, certain factors that encourage a degree of inertia, slowing
institutional development. One such factor has been the central government’s
interest in maintaining near uniformity of organizational structures among the CHs.
Establishing a system of basin authorities does not have to mean specifying every
detail of their internal composition (such as the number of seats for each water sector
on each CH board and commission), but in Spain it has. Three reasons have contrib-
uted to the central government’s desire to maintain a high degree of regularity
among the CHs. One is administrative simplicity for central government officials who
interact with the CHs. Another is the fact that the national government provides
substantial funding for the CHs, and officials who fund organizations often wish to
exercise some control over them. Third, interbasin water transfers have long been a
centerpiece of Spanish water plans, abandoned only very recently. For a central
government that plans (and would fund) movement of water from one basin to
another, there may be an understandable desire to harmonize the structure and
functions of the basin authorities that would be on the donor and recipient ends
of such transfers.

CH officials and staff might prefer to avoid heavy oversight and direction from
Madrid with respect to implementation of water management policy, but some limi-
tation of CH discretion is a worthwhile tradeoff for central government’s financial
support. Being aligned with Madrid as organizations of the central government also
gives CH officials and staff some autonomy from local and regional interests, though
the irrigator community remains influential, as the internal organization of CH
Guadalquivir provides officials and staff less incentive to work closely with urban
and environmental interests.

Irrigators are keen to continue this status quo, maintaining access to water
subsidies and keeping irrigation’s high priority in Spanish policy governing water
allocation. They can also be expected to resist mandates to improve efficiency, and
have done so successfully thus far (even though some irrigation communities
have invested in efficiency improvements). The legal recognition of irrigation
communities allows them to police themselves and regulate their own internal
conflicts, which is also a valued attribute that irrigators would want to maintain.
Keeping a positive working relationship with the CHs can also provide irrigators with
a buffer against regional or local government policy initiatives that might be more
responsive to the interests and concerns of urban and industrial water users or
environmental groups.

Regional and local governments, on the other hand, would prefer to see CHs more
aggressively carry out their newer roles in water quality protection and demand
management. At one time, the CHs might have been valuable to regional and local
governments in water-scarce regions of Spain such as the Guadalquivir basin
because the CHs financed and built waterworks and promoted interbasin transfers,
but these roles are declining in relevance. River water quality is a greater concern for
regional and local governments, both because of its impact on needed (and costly)
treatment prior to public consumption and because rivers and coastlines are an
attractive amenity for the tourism and recreation industries that have grown in
importance in Spain.
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11.4.3
Effectiveness and Sustainability

Infrastructure Development

Although their other responsibilities have varied over time, a consistent mission of
the CHs has been the construction and operation of waterworks. Even today, 20 years
since the waterworks and management functions were recombined in 1985, the
waterworks function seems to be what CH Guadalquivir officials and staff are most
interested in and comfortable with. It is also the function for which tangible results
are most easily measured and achieved. Other management functions – water
licensing, demand management – have been performed with less vigor and with less
positive results.

The Guadalquivir basin contains over 60 reservoirs. Most were built to provide
water for irrigation; some more recently constructed reservoirs were built for
urban supply. CH Guadalquivir, like the other Spanish CHs, appears to have succeeded
in planning, financing, building, and operating hydraulic works that reduce the water
supply variability of the region.

Nevertheless, Guadalquivir’s water deficit has not been erased, and exposure
to droughts remains a principal problem. Each drought episode of the 20th cen-
tury was followed by another round of reservoir construction. After the 1981–1983
drought, for example, 18 additional reservoirs were built to provide a 40 per-
cent increase in regulation capacity in the basin. Nevertheless, the 1992–1995
drought left a million Sevilla residents and some irrigation communities in the
basin short of water, prompting further reservoir construction, but at high and
rising costs.2

CH Guadalquivir continues to maintain and promote a long list of additional
construction projects within the basin. The effectiveness of the structural approach
to addressing supply-demand imbalances is now being called into question for a
number of reasons:

� The storage efficiency of individual reservoirs appears to decrease as total reser-
voir capacity increases. Despite the huge addition to capacity after the drought of
the early 1980s, the 1979 record stored water volume (4 000 cubic megameters)
has been reached and exceeded only once.

� Siltation is already a significant problem in reservoirs, and eutrophication is a
growing problem in reservoirs devoted to urban supply.

� Several reservoirs need significant maintenance or refurbishment to address loss
of capacity due to siltation and age. Furthermore, many irrigation canals and distri-
bution systems are aging and in need of maintenance or replacement; likewise the
distribution networks of several municipal supply systems.

2 The environmental mitigation measures affiliated with the construction of a planned dam and
reservoir site near Sevilla are estimated at 60–70 percent of the total cost of the dam project.
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� New water supply availability appears to have simply generated more water demand
rather than satisfying the quantity demanded previously. Irrigated land surface has
increased (some of it without authorized water use), cities have expanded, indus-
tries have grown – all faster than supply augmentation projects have been able to
generate additional and reliable water supply.

Flooding also remains an occasional problem, despite the number of facilities that
have been built. These facilities have lengthened the interval between damaging floods
in the lower basin, but the structural approach has been accompanied by trends that
threaten to undermine its success. Urban and agricultural development has encroached
into floodplain areas, making the population and economic activities more vulner-
able (del Moral and Giansante 2000:100). New efforts to reduce flood damage are
focusing on real-time information systems, flood zone designation, and dam safety
measures.

Water Quality

Water policy reform added quality protection to the duties of water management
agencies in Spain. Water quality objectives are based on intended uses, with quality
standards for drinking water sources, for recreational water contact, and for aquatic
species.

Municipalities have primary responsibility for urban wastewater treatment. The
Andalusian regional government (through the Directorate General of Hydraulic
Works) supplies technical and financial assistance to municipalities, and has
promoted the establishment of consortia (associations of municipalities) to improve
the financial feasibility of building and operating treatment facilities for smaller
municipalities. CH Guadalquivir’s role has been limited to the collection of a discharge
fee from municipalities or businesses, based on the volume and pollution load
discharged into rivers. This fee is intended to promote treatment prior to discharge,
since the fee diminishes toward zero as effluents are treated. Despite sanctions,
however, noncompliance with the discharge fee requirement has been high: in 1992,
30 percent of this tax was left uncollected (MIMAM 1998). The 1999 Water Law amend-
ments transferred fee collection responsibility from the CHs to the Ministry of Finance
in the hope of improving performance.

Industrial discharges are mainly concentrated at specific locations, with many
related to the food processing industry, notable examples being the effluents derived
from the production of olives or olive oil. The olive growing and processing sectors
have taken some steps to reduce their discharges to the river system, such as decanta-
tion pools or converting to a so-called dual oil pressing system.

Emerging water quality problems in the basin come from nonpoint sources, and
thus are closely related to land and water use in the basin. For example, farming on
hillsides aggravates water runoff and soil erosion, contributing to the deterioration
of stream quality and the siltation of reservoirs. Agricultural runoff tends to be high
in nitrates, which affect water quality in reservoirs and promote eutrophication.
Nitrates in drinking water supplies have been linked to a potentially life-threatening
illness among newborns. Thus far, no systematic efforts to reduce nonpoint pollution
such as that coming from runoff have been implemented in the basin.
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Groundwater

Many problems have emerged in implementing the 1985 Water Law’s integration of
groundwater pumping into the water licensing system. In the Guadalquivir basin,
approximately 20 000 wells out of a total of about 100 000 remain to be settled,
representing considerable unfinished business 20 years after the law was passed. In
order for provisions of the 1999 amendments to work (especially the authorization of
water transfers), CHs have to keep registries updated. The Ministry of the Environ-
ment has designated the completion and updating of registries as a priority and, if
needed, will provide information technology support for the process.

Demand Management and Water Use Efficiency

Urban water suppliers within the basin, especially in the Sevilla metropolitan area, have
moved more aggressively to use fees and charges for water demand management and
drought response. Higher tariffs have not only limited the growth of water demand in
urban areas, but have provided revenue to upgrade inefficient or leaking distribution
systems.

Agricultural water use remains comparatively inefficient, and irrigators lack
incentives to address the situation. The water yield is 70 percent, due to losses
inherent in canal use and overall inefficiency. Drip irrigation systems cut these losses
but involve high conversion costs and ongoing operational costs. The persis-
tence of inefficient water use in the irrigation sector is due partly to pricing
practices. Most irrigation users pay water tariffs based on land surface area rather
than water use, so the tariff does not provide a financial incentive to conserve.
Furthermore, the tariff irrigators do pay works out to roughly one twentieth of the
amount paid by urban users in the Guadalquivir basin – a significant subsidy
of irrigators’ use of the water infrastructure. The 1985 Water Law required the
payment of storage charges and rates in order to recover investments and cover
operation and maintenance costs of state-constructed waterworks, but a high
degree of subsidization remains and even the artificially low charges have proved
difficult to collect.

11.5
Summary and Conclusions

11.5.1
Review of Basin Management Arrangements

In many ways, Spain is further along than almost any other country in pursuing
integrated water resource management with a river basin focus, but its experience also
demonstrates that the establishment of basin authorities in and of itself is not a
solution. Even under such favorable organizational circumstances, political, economic,
legal, and historical factors complicate the development and implementation of
basin-scale management. Vast changes in the Spanish political system are intertwined,
chronologically and substantively, with the development of current water institutions
and policies.



W. Blomquist  ·  C. Giansante  ·  A. Bhat  ·  K. E. Kemper224

The central government in Spain made an effort, starting 80 years ago, to establish
basin-scale structures and use them for water development, water planning, and
certain aspects of water management. This was a top-down creation of basin organi-
zations by the central government rather than a bottom-up process initiated by local
water users. Even with internal structures providing for stakeholder representation,
CHs were established as agencies of the central government and remain so today (at
least the interregional ones).

The end of the Franco dictatorship in the 1970s brought about a significant
decentralization of the whole political system, including not only democratized
national-level politics but also the creation of a new level of regional government, the
CAs. The devolution of powers to those regional governments included water-related
authorities and responsibilities that further decentralize water management in Spain,
but not to the basin scale per se. Thus, it is clear that several aspects of water manage-
ment in Spain have been decentralized, but this does not coincide in all respects with
basin management.

Furthermore, the reform of Spanish water law in the 1980s occurred simulta-
neously with developments at the supranational scale. The year of the new Water
Law, 1985, was also the year when Spain entered the European Community, now the
European Union. This has added a new layer of water regulations and other policies
(for example regarding agriculture) with important implications for water resources.
Whatever else may be said of European Union policies, they can hardly be described
as a form of decentralization.

Overall, decentralization in the Spanish water arena has been gradual and complex,
with several different components. If one takes the 1978–1985 period as the principal
decentralization reform landmark, several changes in that period contributed to the
current configuration of river basin management, both in terms of regional devolu-
tion and of participation in policymaking:

� The transition to democracy and the approval of the Spanish Constitution in 1978
� The creation of regional governments (CAs) with differing degrees of responsi-

bilities in water management
� The issuance of the 1985 decree reuniting hydraulic and water resource manage-

ment into the functional responsibilities of the CHs
� The approval of the 1985 Water Act, establishing a modern framework of water

management, linking surface and groundwater, encouraging user participation,
and conferring a central role to water planning

� The 1987 decree restructuring the internal composition of the CHs and their boards
and commissions

Thereafter, the Spanish river basin management regime generally, and the
Guadalquivir basin regime in particular, have been called to respond to a broader
and often more conflictual policy environment of competing water demands and
more stringent water and environmental regulations, at the same time operating in
a context of restrained public finances and a growing resistance to traditional forms of
water supply development. The 1985 Water Law, 1999 amendments, and 2001 national
water plan, combined with the European Union Water Framework Directive, have plainly
moved Spanish water policy away from a sole emphasis on supply augmentation and
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toward the incorporation of additional goals of water quality improvement, water
demand management, water use efficiency, and environmental protection. At a
systemwide level, Spanish water policy in 2006 much more closely resembles an inte-
grated water resource management approach than it did prior to the mid-1980s. In
the Guadalquivir basin, these changes have been accompanied by greater friction
between urban and irrigation water constituencies (particularly during and after the
1992–1995 drought), and the growing interest of the Andalusian regional government
in providing an alternative forum for water policymaking.

The CHs remain central figures of river basin management in Spain, and water
policy reform has resulted mainly in the addition of new and different responsi-
bilities for them rather than a transformation of the organizational approach to
basin management. As the water management portfolio of the CHs has broadened,
they have not performed the new functions as well as their traditional ones, and this
contributed to some of the performance outcomes. There has been some involve-
ment of regional and local governments in water policy and politics, and in the
Guadalquivir basin even the creation of an alternative structure such as the
Andalusian Water Council. The national government has nonetheless remained
committed thus far to the CHs, and the CHs are understandably reluctant to cede
control over any part of the public water domain now that they have it.

Involvement of other stakeholders and the shift to integrated water resource
management have fragmented the configuration of water management organiza-
tions and their roles. Costeja et al. (2002:18–21) have described the fragmentation
as both horizontal and vertical. The horizontal fragmentation has to do with the
dispersion of water policy across more agencies with water-related responsibili-
ties. More specifically, they contend that new aspects of water policy (for example
environmental protection, water quality) have spurred the development of new
agencies and the assignment of new responsibilities to others. At the national level,
in addition to the CHs there are at least seven entities (including ministries and
councils) with significant water-related responsibilities. The water-related respon-
sibilities of the Andalusian regional government are distributed among at least five
entities (including departments and councils).

The regional governments are also an element of what Costeja et al. (2002) have
called the vertical fragmentation of Spanish water resource policy and management.
In the pre-reform era, for better or worse, the national government was the domi-
nant water resource policymaker. In the post-reform era, water policy has become
a matter of subnational (CA) and supranational (European Union) involvement as well,
and the national government is no longer the sole director. The array of subjects that
are included in water policy considerations has changed in the direction of integrated
water resource management, but the formation of water policy and the conduct of water
management are spread across a larger number of entities at different governmental
levels.

These changes have certainly challenged the dominance of the traditional
water policy community in Spain and helped overcome the exclusion of other
constituencies and considerations from meaningful participation. In that respect, it
is possible to say that basin management has moved in directions of both decentrali-
zation and integration. But the transformation of the Spanish political system, the
addition of European Union policies and regulations, and the dispersion of respon-
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sibilities into overlapping agencies and levels of government have made for an uncertain
transition and, at least in the Guadalquivir basin, generated a mixed record of institu-
tional performance thus far.

11.5.2
Future Prospects

The Guadalquivir case is plainly not one where the central government has recognized
basin-level organizations and then abandoned any further commitment to or respon-
sibility for water management. If anything, central government policy reforms since
the 1970s have broadened the portfolio of water resource management responsibilities
of CHs in ways that CH Guadalquivir staff have found difficult to sustain.

The central government’s new water rights regime (begun in 1985 and modified
somewhat in 1999) is certainly beneficial from an integrated water resource manage-
ment standpoint, bringing more users into the system (through the expanded
definition of “public domain”), quantifying licenses, maintaining a registry of users,
and creating opportunities for trading. The new regime’s actual effects on integrated
water resource management in the Guadalquivir basin or any other Spanish river
basin will depend on its implementation and enforcement, which have been delegated
to the CHs.

A final question concerns whether the national government’s reforms and the
basin institutions have had sufficient time to implement and adapt basin management
activities and assess performance. At least with respect to the 1985 Water Law, the an-
swer would seem to be yes, so failure to have an adequate registry of water licenses or
control of illegal water uses cannot be attributed to lack of time. On the other hand,
the 1999 reforms (encouraging demand management and allowing water transfers)
may not have had a long enough period of implementation for accurate assessment.
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What has been learned from this worldwide survey of river basin organizations and
these eight case studies? What can be said, based on this study, about integrated
river basin management at the lowest possible level – when and why does it work or
not work?

This study was stimulated by two recommendations in the water resource man-
agement literature. The first recommendation is the integration of water resource
management at the river basin level, which has been advocated in order to achieve
improved management through a more comprehensive approach that combines
supply allocation, demand management, quality protection, and ecological preser-
vation or restoration. The second recommendation is the decentralization of river
basin management to the lowest level, which has been advocated in order to achieve
improved management through better adaptation to local conditions, better use of
local knowledge and institutions, and greater involvement of stakeholders from the
range of sectors involved in water use.

In many locations around the world, pursuing both goals – integration and de-
centralization – has led to the establishment of river basin organizations. These
organizations became the focus of this study. Examining river basin organizations
is one way to pose and answer questions such as:

� Is integrated water resource management being pursued at the river basin scale,
and with what results?

� Is stakeholder participation occurring at the river basin scale, and with what
results?

� Why does river basin management work or not – what factors appear to promote
successful implementation of integration and decentralization in river basins, and
what factors inhibit it?

As described in Chap. 1, these questions were posed through a combination of a
survey of river basin organizations worldwide and a comparative study of eight
river basin cases, and the results of that work have been presented in Chaps. 2–11.
This final chapter summarizes the overall findings and conclusions from the study,
and discusses their implications for water resource policy and for further research.

The conclusions and implications can be grouped into four main categories: (a) the
duration of the processes of developing river basin management programs and
institutions; (b) the importance of contextual factors and the need to adapt basin
management arrangements to local conditions; (c) the wide range of settings in which
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successful river basin management is possible; and (d) the benefits of a partnership
approach involving central government resources and offices, regional and local gov-
ernment entities, and water users. These themes are discussed in the four sections that
follow; each discussion is followed by summary statements of conclusions, policy
implications, and research implications.

12.1
Patience Is a Virtue

The process of institutional development in the river basins covered by this study
has been gradual and sometimes difficult, even in basins with considerable reported
success in achieving improved water resource management and greater stakeholder
involvement. Despite the apparent consensus of water resource professionals about
the desirability of integrated water resource management, stakeholder participation,
and river basin management, the combination of integration and decentralization is
unlikely to be achieved quickly. Cases such as the Guadalquivir and Murray-Darling
basins exhibit institutional adaptation spanning nearly a century. Most of the river
basin organizations initiated more recently – for example, in the 1980s and 1990s –
are still evolving toward an integrated water resource management approach, or
building up stakeholder involvement, or both. Longevity by itself is no guarantee of
success, but there does appear to be a correlation between the duration of river basin
institutions and their development of stakeholder participation and implementation
of an integrated approach. In the survey of basin organizations, basins where
management reforms had taken longer were also more likely to be perceived as
successful and had higher reported levels of stakeholder compliance with water
tariffs and local support of basin organization budgets, although lengthy processes
that were accompanied by high levels of political conflict negatively impacted
perceptions of success.

Science and technology have certainly accelerated humans’ ability to learn about
the characteristics of physical systems – satellite imagery, electronic databases,
computerized basin models, and the like make it possible to map and study river
basins much more rapidly. However, the processes of trust building among water
users and among public officials, of negotiating organizational structures and authori-
ties, and of working out shared responsibilities for funding and roles in decisionmaking
can be accelerated or truncated only at the risk of later institutional failure. For these
reasons, the emergence of successful basin management institutions is likely to be a
slow process, and patience will be needed from central officials as well as local inhabit-
ants. Reforms that are attempted without sustained commitment to government
involvement over a long time frame may not be very effective.

An additional element that follows from the length of the river basin organization
development process is the need to institutionalize basin management initiatives rather
than relying too much upon one or more charismatic individuals (“champions”).
Individual leaders are often critical to getting a river basin management effort started,
and attracting resources to support the effort. The importance of champions seems
to merit further attention. If building effective river basin management can take
decades, however, reliance upon a charismatic champion is risky. While champions
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did play an important role in a number of the case study basins and certainly had
a major impact on the decentralization process, it could also be seen that they do
not last forever. Accordingly, early institutionalization of the new institutional setup
is crucial, so that reforms can be carried out even when key actors change. Mecha-
nisms for providing sustained funding, securing the participation of stakeholder
representatives, and assuring communication among affected organizations should
be institutionalized as soon as possible so they do not depend excessively on one
personality.

Moreover, the institutional aspects of river basin management – the representation
and involvement of stakeholders, the design and administration of public and private
organizations, the collection and disbursement of revenues – must be allowed to change
as new communities of interest are identified, new resource challenges are confronted,
and new possibilities arise. In the words of Molden et al. (2000:87), “Institutions are
dynamic entities that need to cater to different management demands as water use
changes with the progression of time … A key feature of an effective institutional
design is the ability to adapt to changing needs.”

Finally, reforming water resource management arrangements necessarily modi-
fies or even disrupts existing institutions and practices. Time is needed for vested
interests that are used to the status quo to become acclimated to changes, and to
integrate with them. Efforts to speed that process may be ineffective or even coun-
terproductive. Often it will be preferable to move a step or a stage at time.

Results of this study confirm the observations by Ribot (2002:2) that “the decen-
tralization experiment is just beginning. Discourse has rarely been translated into
law or practice. Where it has, people need time to understand and invest in it ….
Decentralization will require serious effort and time.”

Given the long process of institutional development, many research opportunities
remain for observing the emergence and modification of river basin organizations
and other entities involved with river basin management. Further studies of how
agencies that started with a limited water management portfolio evolved toward
integrated water resource management, or of how agencies that started with little or
no stakeholder involvement developed more extensive and effective means of stake-
holder engagement, would be especially useful and interesting complements to the
Guadalquivir and Murray-Darling cases presented in this study.

Conclusion. Establishment of successful river basin management often takes decades.

Policy implications. Political culture, vested interests, and established governmental
structures and responsibilities all work against rapid change, and progress often has
to proceed in steps or stages, so consistent commitment to the creation and imple-
mentation of management at the basin scale is vital.

Research implications. As the history of river basin organizations lengthens, much can
be learned from further studies of how organizations that were created for limited func-
tions develop a broader water resource management portfolio, and of how those that
were created with little stakeholder involvement develop effective means of engaging
stakeholders in decisionmaking.
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12.2
One Size Does Not Fit All

Although many river basin organizations share a number of characteristics, there is
no model of such an organization that can be implemented in varied locations and
will lead directly to integrated water resource management or to stakeholder involve-
ment. The institutional creation and reform process is path dependent (Prud’homme
1994:31). What makes sense in a particular river basin depends on the problems being
faced there, the configuration of water resources and uses, the array of public and
private organizations, the evolution of the political system, the state of the economy,
and the history of water resource management. There is no reason based in theory or
on empirical analysis to believe that a particular style of river basin agency or other
basin management arrangements will perform well in diverse settings. Even the
application of a single basin management model to all of the river basins within a single
country is dubious.

Very different institutional and legal structures may lead to positive performance
results. The history of the Murray-Darling basin, which is strongly stakeholder based,
shows the strength of this institutional setup in the Australian setting. The Brantas
basin in Indonesia, on the other hand, has been managed by a public corporation
and has clearly improved river basin management performance over the past one
and a half decades. This was a first step. With Indonesia’s increasing democratiza-
tion, management of water resources in the country, and also in the Brantas basin,
is now giving stakeholders more say in management, thus ushering in a new era.
The important part of the experience has been, though, that improvements can be
achieved by designing them around current political and institutional realities. Like
all institutions, river basin management institutions are subject to change, and can
and should be adapted later. This finding – which is in line with the finding of the
global survey that basin-central relationships are best designed flexibly – has
implications for the river basin organizations that are now developing in Asia. As can
be seen in Table 3.1, Asia, in spite of its many rivers, has relatively few river basin
organizations. In the big countries, such as China and India, water resources are still
mainly managed by central government agencies. Possibly, the experience of the
Brantas basin could serve as an example of how to start a promising decentralization
process in the institutional context of strong central management, which – in the case
of India at least – has not been showing good results (World Bank 2005).

In the eight river basin cases described in Chaps. 4–11, it became clear that the mix
of integration and decentralization involved in the establishment of river basin man-
agement differed markedly from case to case. In some basins an extensive network of
local and other subbasin organizations were already responsible for aspects of water
resource management, and the primary task of institutional reform lay in establishing
institutional arrangements at the river basin scale and providing some means of
integrating or coordinating those organizations and their operations. In other cases,
river management agencies had been created earlier and the primary task of institu-
tional reform lay in the involvement of local governments and the addition of subbasin
arrangements to promote stakeholder participation. Thus in all cases the established
pattern of institutional arrangements determined the institutional reform challenge
that lay ahead.



233CHAPTER 12  ·  River Basin Management: Conclusions and Implications

In addition, the survey of river basin organizations revealed the significance of the
existing patterns of water use and the existing configuration of water user organiza-
tions. The number of new institutions that were created during the development of
river basin management correlated with the number of water use sectors that were
already present in the river basins. The existence of water user organizations within a
basin correlated positively with the reported success of river basin management.
Among the implications of these findings is that the path toward river basin manage-
ment is likely to differ – and more to the point, probably should differ – depending
upon the initial conditions present during the initiation of reform.

In several cases (five of the eight cases studied in depth), the creation or reform of
basin management arrangements occurred simultaneously with broader reforms of
governmental structure or natural resource policy within the country. As Rolla
(1998:28) suggested, administrative and organizational reform typically occurs
differently when it is tied to or shaped by simultaneous constitutional revision to when
it occurs within a more nearly stable context. The effects of simultaneous transition
varied: in Indonesia, Spain, and Brazil, broader reform of the political systems facili-
tated the transition to more participatory approaches and the construction or recon-
struction of basin organizations; in Poland the changes in the political and economic
system may have overwhelmed the policymaking process at the national level in the
1990s, resulting in long delays in the development of water laws and regulations on
which the full implementation of basin management depended. Regardless of whether
the effects were positive or negative in various cases, however, the general point is clear:
another way that context matters is that the development of river basin management
is affected (sometimes profoundly) by other events and processes under way in the
political economy.

As Andersson and Gibson (2004) have observed in the context of decentralization
of forest governance and management, workable institutional design “is not just about
deciding whether the structure should be decentralized or centralized, but also about
agreeing on the specific rights and responsibilities assigned to each actor, according
to its comparative advantages and existing incentives to perform a particular gover-
nance task”. Because the array of actors and the distribution of their comparative
advantages and existing incentives will unquestionably vary from place to place (and
even from time to time), those arrangements cannot follow one-size-fits-all blueprints.
This conclusion holds even for the establishment of river basin agencies themselves.
Harrison (1981:431) cautioned against the false belief that the key to integrated river
basin management lies merely in the establishment of a regional agency. He contended
that the construction of a regional perspective that builds upon existing organizations
and relationships – working “from the ground up” and “from the inside out” – is both
more important and more likely to lead to success.

Finally, it is worth noting that what counts as success will vary from place to place
too. As observed in the basin case studies (see Chap. 2), the water resource problems people
were trying to address differed from basin to basin. Because the problem context
varies, so will the changes that people seek and the changes they regard as positive.
“The ultimate test of effectiveness” is not whether a river basin organization matches
a particular organizational blueprint, but “whether basin people think their needs are
being met, since only those who have a stake in the outcome are in a position to make
this judgment” (Harrison 1981:433).
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Recognizing that context matters is not the same as arguing that river basins are
like snowflakes, each unique. As Ostrom (1990) contended in relation to the manage-
ment of common-pool resources, it may be possible to identify some “design principles”
that successful cases have in common even while recognizing that the institutional
details will differ from place to place and from time to time. Principles of institutional
design do not have to be one-size-fits-all organizational recipes. Thus, one of the
research implications of this study is that researchers may be able to distill and
articulate such design principles from further comparative studies.

Conclusion. Adaptation to basin circumstances has been critical to the prospects for
success in gaining stakeholder participation and achieving integrated water resource
management. Historical development, physical characteristics of the basin, aspects
of the political system, and other contextual factors have greatly affected how river
basin organizations were formed, how they changed over time, the functions they
performed, and so on.

Policy implications. Integrated and participatory management at the river basin level
cannot follow a blueprint. The temptation should be resisted to copy and transport
a single structure for river basin organizations to varied circumstances.

Research implications. Although the search for a single best organizational structure
is unlikely to be fruitful, further research may yield additional insight into more
general design principles of river basin management. Such a program of research can
benefit from additional comparative studies of more successful and less successful
efforts at basin management around the world.

12.3
Possibilities Are Everywhere

In some countries, there still is a myth that decentralization in river basin manage-
ment “does not work here because we are different”. This position seems to grow
out of the belief that there is only one way of managing water resources at the
lowest appropriate level, a myth addressed in the previous section. The findings of this
study have shown that it is not necessary to copy approaches. The number of institu-
tional options is vast and even small steps in decentralization can lead to improved
results in water resource management. Therefore water resource managers, politicians,
stakeholders, and international organizations supporting them should look at what
works and what fits a certain country or basin and craft institutional arrangements
around them.

There is little question that wealthier countries, and wealthier river basins, have
some important advantages in creating and sustaining new institutional arrange-
ments for managing water resources at a river basin scale and in securing the
involvement of basin stakeholders. It would be a mistake, however, to draw from this
obvious generalization the unjustified conclusion that river basin management is not
feasible in poor basins and countries. As the data gathered from the survey of river
basin organizations show, having wealth or other resource endowments is helpful but
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not essential to success. There are several examples around the world of basin organi-
zations that have been established, of stakeholder participation occurring, and of water
resource conditions improving in impoverished settings.

Of course, success in river basin management may well be slower to develop or face
greater obstacles in poor countries or basins. The Jaguaribe and Tárcoles case studies
provide examples, especially when viewed in comparison with the more advantageous
circumstances of the Fraser or Murray-Darling basins. Nevertheless it remains the case
that difficulty is not impossibility; instead, possibilities for establishment of integrated
water resource management at the river basin scale with stakeholder involvement are
everywhere.

A similar observation holds for the severity of water resource problems in river
basins. From the river basin organization survey results and the basin case studies,
it does not appear that seriously stressed basins are doomed to failure. Rather, acute
water resource crises, or chronic problems of scarcity or flooding, can actually help
to stimulate reform activities. In the survey results, the number and severity of water
resource problems were actually correlated positively with both the initiation of man-
agement reforms and the reported success of those reforms. The more ambitious and
nearly comprehensive the reform effort was, the more likely users were to report that
it was worthwhile and effective.

To be sure, the institutional development process took longer in basins with more
severe problems. It also took longer in locations where the water users themselves
had to bear more of the financial responsibility for basin management activities.
These findings are consistent with the conclusion, however, that circumstances may
make basin management more difficult or time consuming in some cases than others
without foreclosing the possibility of success. (Indeed, as noted earlier, length of the
reform processes actually correlated positively with perceived success, except in
cases with high political conflict.)

The implications of these findings for policymakers and for researchers are
significant. Policymakers need not be discouraged from supporting basin manage-
ment efforts even in locations where wealth is limited and water problems are great,
provided they understand that progress is likely to be slower and the need for
patience greater in those circumstances. Researchers may explore further the
threshold conditions of financial capacity and resource degradation that are
associated with basin management success, an inquiry that lies beyond the scope of
this study.

Conclusion. Successful implementation of river basin management is possible in a wide
range of settings, and it does not appear that the poverty of a region or the severity of
water resource problems alone has prevented efforts at river basin management.

Policy implications. While wealth and other resource endowments are helpful in
establishing new institutions, central government officials and international advisors
should not overlook or exclude river basins facing serious water problems or signifi-
cant poverty. Similarly, local governments and water users should not abandon the
pursuit of river basin management because of the poverty of a location or the difficulty
of water problems there.
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Research implications. This study was not able to explore definitively whether there is
some minimal level of financial capacity needed to make river basin management
possible, which could be an interesting topic for a differently designed study. Also,
the question of whether there are water scarcity, pollution, or other problems so
extreme as to be irremediable would have to be addressed by means of some other
research design.

12.4
Shared Responsibility Is Essential

A decentralized approach to water resource management does not mean the central
government must be removed from the scene, nor does the pursuit of integrated
water resource management mean that responsibilities must be organized and fulfilled
centrally. Rather, this study supports the view that successful pursuit of river basin
management entails a sharing of responsibilities between central government
agencies and local communities and water users. Indeed, shared responsibility may
prove to be one of those design principles referred to earlier – a common characteristic
of successful basin management regimes, though the details of responsibility sharing
will differ from one setting to others. Further research could explore and possibly
confirm this claim.

The combination of integration and decentralization represented in river basin
management calls for a revised distribution of authority and responsibilities among
existing public and private organizations, and will usually involve the creation of
new organizations as well. Carrying out these rearrangements requires creativity as
well as adaptation to the local context. The creativity aspect includes thinking
outside of traditional categories: “In many cases, the problem is not so much whether
a certain service should be provided by a central, regional, or local government since
the service has to be provided with the intervention of all three … the real challenge
is how to organize the joint production of the service” (Prud’homme 1994:31; also
Rolla 1998:31). In the river basin management context, this observation may apply to
everything from infrastructure maintenance or flood response to water quality moni-
toring and water supply allocation.

A key element of shared responsibility is the financial support of a river basin
organization and of water management functions and services. Budgeting, securing
revenues, and deciding upon expenditures are important activities for involvement
of basin stakeholders. The basin organization survey yielded an intriguing combination
of findings in this respect.

As would be expected, adequate revenues were correlated positively with reported
success. Budget and budgetary decisionmaking are of major importance for stake-
holders to remain interested in decentralization. Additionally, the autonomy of a
river basin organization or other water user organizations to retain revenues
generated within the basin for use within the basin was also correlated positively with
success. The implication is that the longstanding call in the water resources literature
(Mody 2004) and of course in practice by stakeholders, such as for instance in Brazil
and in Mexico, to allow that financial resources that have been levied through tariffs
in a basin also remain there, is strongly corroborated by this study. Furthermore, and
also consistent with scholarly literature on water economics, reported success was
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higher in basins where stakeholders accepted greater financial responsibility by
complying with water tariffs and contributing to the budget for basin management.

At the same time, however, central government financial support was correlated
positively with success. Thus it appears that the financial dimensions of river basin
management are both important and complex: success is associated with central
government support, with water user financial responsibility, and with autonomy
to retain and use basin-generated revenues within the basin.

The basin case studies reinforced the findings from the river basin organization
survey on these matters. As described in Chap. 2 as well as in the individual case
study chapters, adequacy and consistency of central government financial support
for water resource management activities and for basin organizations themselves
had a great deal to do with which cases had progressed relatively smoothly and which
ones had experienced difficulties. Yet the financial participation of stakeholders was
just as important. What appeared to work best was a mix of central government and
basin-generated funding – decentralizing water resource management to the river
basin level does not have to mean that local users are on their own, nor does it require the
central government to foot the entire bill.

One of the most interesting implications of the study findings is that governments
have little to lose with decentralization. There are some cases where governments are
backtracking on reforms that had already been implemented or where reforms
simply do not get past the political hurdles in the first place. However, the findings
clearly show that determined, strong government support, including financial support,
will remain important even in the very long run. This implies that while governments
do give up some decisionmaking power, they will effectively always have to be a
partner in water resource management. Resistance to devolution of power could
therefore be much less than in many places currently is the case.

The lessons learned with respect to funding appear to be part of a broader lesson
about the role of central government in institutional reform. “Decentralizing, while
promoting the role of local government, does not render the central state illegitimate,
but requires a different qualification of its role” (Rolla 1998:33; also Andersson and
Gibson 2005:22). There is an important distinction between central government
support or involvement on the one hand, and central government direction on the
other. A central government’s policy of decentralization has to be more than mere
rhetoric in order for stakeholder involvement to be meaningful and for the promises
of integrated water resource management to be realized. Real empowerment and
leadership by local communities, and the implementation of subsidiarity principles,
are vital (Ribot 2002; Rolla 1998). In the basin organization survey, while central
government support was positively related to reported success, top-down direction
of the decentralization process was negatively related to reported success. The combi-
nation of roles between central agencies or officials and local communities needs to
be worked out in a manner that falls somewhere between central government
abandonment and central government control.

Such a partnership arrangement is certain to require adaptation and learning over
time. Researchers exploring other combinations of cases in the future will undoubt-
edly learn more about how the distribution of roles and functions involved in river
basin management evolve. In this study, longer-lived cases such as the Guadalquivir
and Murray-Darling basins, and even more recent ones such as the Alto Tietê and
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Fraser basins, exhibited a number of instances when basin management participants
deliberately realigned the mix of roles and functions performed by central govern-
ment agencies, local communities, and the basin organizations themselves.

The ongoing practice of institutional entrepreneurship – crafting new arrangements
and modifying existing ones – is more than a necessary response to new knowledge
and changed conditions. It is itself a form of learning and skill development needed
by human beings as they interact with each other and the environment. This is an
important conclusion in its own right.

Conclusion. Successful implementation of river basin management was more common
in settings where water users, local and regional governments, and central government
officials shared responsibility for planning, funding, and executing basin management
functions.

Policy implications. River basin management can work as a partnership of central
government with local or regional communities of interest. It should not be regarded
as a way for central government to abandon support or responsibility in the area of
water resource management, or for local interests to gain or perpetuate subsidization
of water management infrastructure and services.

Research implications. This conclusion would bear examination across time as well
as across cases. Researchers could examine how the distribution of responsibilities
among local and national, as well as private and public, entities evolves over the life
of a river basin management effort.

There remains plenty to be learned about river basin management, decentraliza-
tion, integration, and institutions. This study has contributed a framework for
analyzing these phenomena, a statistical analysis of survey data from a worldwide
sample of river basin organizations, and a comparative case study of a small number
of cases that vary across a number of dimensions of initiation, duration, structure, and
performance. Despite these contributions, and perhaps to some degree because of
them, the agenda for policymakers and researchers remains full.
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–, process  9, 36, 43–44, 46, 68, 97, 115, 122, 134,

152, 158, 170, 176, 190, 194, 210, 216
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–, performance  41, 45, 48

–, reforms  17, 32, 48, 217
–, resource management  10
–, river basin management  17, 33, 48
–, water resource management  11

decisionmaking  5, 9, 13–14, 32, 34, 37, 74, 78–79,
85, 91, 97–99, 102, 108, 111, 115, 119, 123–124,
127–129, 136–139, 143, 146, 158, 176, 178,
180–181, 191, 199, 214, 217, 219, 230, 237
–, decentralization  5
–, forums  180

deconcentration  154, 176–177
decree  154, 158, 217, 224
deficiency  154, 158
deficit  88
deforestation  28, 151, 169, 178, 183
degree of success, measuring  43
delta  170
demand management  29, 88, 163, 200, 207, 220,

221, 223, 225, 229
demobilization  129
democracy  224, 246
democratic  119, 191, 196, 246
democratization  115, 122, 127, 180, 187, 198, 224,

232
Departamento de Água e Energia Elétrica (DAEE)

87, 89–90, 93–94, 96, 98–100, 103–104, 107
Departamento do Organização de Usuários

(DOU)  123–124, 129
Departamento Nacional de Obras contra as Secas

(DNOCS)  115–116, 119, 121–123, 125, 127
Department of Agriculture and Fisheries  211
Department of Fisheries and Oceans  144
Department of Health  211
Department of the Environment  211
Department of Water and Electric Energy (DAEE)

87, 89–90, 93–94, 96, 98–100,
103–104, 107

deposit  132
destruction  194
devastation  170
developing countries  41, 164, 167, 242, 245
devolution  9, 10, 36–37, 97, 101, 123, 125,

158–159, 176, 198, 217, 224, 237, 246
dictatorship  127, 217, 224
Dinas PUP  see Provincial Water Resource

Services Office
directive  153, 210
directorate  190, 214, 240
disagreement  12, 40, 85, 185, 218
diseases  201
district  75, 78, 172, 174–176, 179–181, 183, 185,

190–192, 195, 242
–, directorates of water management

(DDWMs)  190–192, 195
diversion gate  168
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DNOCS  see Departamento Nacional de Obras
contra as Secas or National Department of
Drought Relief

domination  194
dominion  90
donor  176, 184, 239
DOU  see Departamento do Organização de

Usuários or User Mobilization Department
draining  169
dredging  183
drinking water  88, 191, 193, 215, 222
drought  65, 89, 111, 113–115, 117, 126–128, 132,

189–190, 193, 202, 207–210, 221, 223, 225, 246
–, cyclical  113
–, periods  114, 117, 189
–, prevention  115
–, protection  208

dryland, salinity  29, 67, 81
Dublin

–, Principles  3
–, Statement  91

dyke works  132
dyking  134

E

East Java (Indonesia)  167–168, 245
–, gross domestic product  168

ecological
–, sustainability  71, 211
–, values, protection  68

Ecological Flag program  155
ecology  29, 189
economic  78, 80, 128, 157, 167

–, losses by flooding  209
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economics  236, 243, 246
economy  32, 86, 131, 136, 157, 168, 189, 194, 207,

209, 218, 232–233, 239, 242, 245
ecosystem  66, 80, 127, 138, 145, 207, 243
education  71, 80, 158, 179, 246–247
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effectiveness  12, 99, 103, 146, 162, 182, 197, 200,

221, 243
efficiency  71, 209, 212, 220–221, 225
effluent  102, 169, 178, 222
election  75, 159
electricity  105, 161, 189, 202
electronics  201
elite  116
EMAE  see Empresa Metropolitana de Águas e

Energia or Metropolitan Water and Energy
Company

EMASESA  see Empresa Municipal de Aguas de
Sevilla, SA

emergency  89, 114, 200, 202
–, management  200

emission, atmospheric  133
EMPLASA  see Empresa Metropolitana de

Planejamento da Grande São Paulo or
Metropolitan Planning Agency for Greater
São Paulo

Empresa Metropolitana de Águas e Energia
(EMAE)  89

Empresa Metropolitana de Planejamento da
Grande São Paulo (EMPLASA)  90

Empresa Municipal de Aguas de Sevilla, SA
(EMASESA)  215

endowment, resource  8, 36, 182, 234
energy  89, 106, 161
Energy, Water Resources, and Sanitation Secre-

tariat (SERH)  94
enforcement  8, 29, 35, 90–91, 116, 122, 196, 198,

200, 226
enforcing  169, 214–215
engineering  127
entrepreneurship  238
Environment Canada  144, 243
environmental

–, organizations  142, 198
–, policy integration  104

environmentalists  155
erosion  152, 178, 183, 194, 222

–, soil  152, 222
estuarine  133, 136

–, fish  133
estuary  131, 136, 139, 140, 240–241
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Europe  18, 23, 41, 140, 188–189, 192, 194,

198–202, 210, 212, 214, 219, 224–225, 239, 242
European Union Water Framework Directive

202, 224
eutrophication  81, 169, 221–222
evaporation  45, 66, 125
evapotranspiration  61, 113, 208

–, rate  113
expenditure  182, 184, 190, 214, 246
expense  114, 117, 151, 178
expert  79, 211

F

farm  198, 209
farmer  72, 77, 115, 125, 152, 172, 177, 181–182

–, crop  77
farming  151, 222

–, coffee  151
farmland  152
FBMB  see Fraser Basin Management Board
FBMP  see Fraser Basin Management Program
fecal  115
FECON  see Federación Costarricense de

Conservación del Ambiente or Federation of
Environmental Groups

Federación Costarricense de Conservación del
Ambiente (FECON)  161

federal  17, 48, 68–69, 90, 93–94, 106–107,
113–116, 119, 122–123, 125, 128, 132, 134, 136–137,
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federation  161, 181
Federation of Environmental Groups (FECON)

161
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192–193, 198, 202, 212, 215, 222–223

FEHIDRO  see Fundo Estadual de Recursos
Hídricos or State Fund for Water Resources

Feragua  see Guadalquivir Irrigation Farmers
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fertility, soil  167
fertilizer  133, 151
finances  91, 139, 224
financial

–, autonomy, basin-level  37
–, resources, basin-level  37
–, viability  184

financing  3, 5, 11, 69, 103, 117, 126, 172, 177, 182, 185,
192, 196, 198, 214, 221

First Nations  133, 135, 137–140, 142–143, 146
–, action plan  139
–, communities  135, 142

fiscal  167, 175, 177
fish  133, 134, 136, 139, 144, 201, 243

–, consumption  144
–, contaminate  139
–, estuarine  133
–, habitat  134, 136

–, protection  136
–, species  201

Fish Protection Act  133
fisheries  69, 133, 135–136, 139, 143

–, conservation  135
–, protection  135
–, salmon  136
–, sturgeon  136
–, threats  133

fishermen  124–125, 134, 136
fishing  131, 142

–, commercial  142
flood  4, 8, 27, 43, 61, 115, 134, 139, 167, 169–170,

178–180, 182–184, 187, 188–194, 197–203,
207–209, 222, 236
–, control  8, 27, 43, 61, 167, 170, 178, 180,

182–184, 187–188, 191–193, 198–199, 201,
208–209

–, forecasting system  182
–, hazards  134, 200
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–, prevention  4, 192, 209
–, protection  192
–, recurrent  115
–, removal of effects  190
–, response  200, 236
–, zone designation  222

flooding  27, 61, 115, 132, 151–152, 168–170, 190, 197,
202–203, 208–209, 235
–, economic losses  209
–, urban  90, 105

floodplain  68, 79, 222
–, areas  222
–, management  79
–, protection  68

floodwaters  183
flow regulation  214
food  151, 161, 168, 210, 222, 243

forecast  7, 182–183, 200
–, weather  7

forest  68, 183, 233, 239
forestland  168
forestry  69, 131, 142–143, 188
Fortaleza (Ceará, Brazil)  113–114, 116–117, 124,

240–241
forum  14, 40, 46, 69, 98, 107, 128, 146, 160, 180,

214, 218–219, 225
–, communication  14
–, decisionmaking  180
–, information sharing  14

Foundation for Urban Development (FUDEU)
158, 161

Fraser Basin Council  21, 27, 31, 131, 134,
138–139, 141–146, 241, 243
–, agenda  143

Fraser Basin Management Board (FBMB)  131,
137–138, 140–141, 143, 146

Fraser Basin Management Program (FBMP)
137–138

Fraser Basin Society  141
Fraser River (Canada)  4, 21, 23–24, 27, 29, 31,

131–146, 235, 238–241, 243, 245
–, basin  4, 29, 131–137, 140–143, 145–146, 238

–, chronology of institutional development
137

–, principal agencies  135
–, bottom sediments  144
–, subbasins  132
–, valley  131–133, 139

Fraser River Action Plan  140, 144, 243
Fraser River Estuary Management Program

(FREMP)  133, 136, 241
Fraser River Estuary Planning Committee  136
Fraser River Estuary Study  136
FREMP  see Fraser River Estuary Management

Program
French river basin agencies  219
freshwater  66, 85
fruit  159, 209
FUDEU  see Fundación para el Desarrollo Urbano

or Foundation for Urban Development
fund  11, 21, 37, 72, 75, 81, 99–102, 142, 145, 155, 170,

177–178, 182, 196–199, 201–202, 220
Fundación para el Desarrollo Urbano (FUDEU)

158, 161
funding  10–11, 31, 37–38, 46, 76, 78–80, 103, 127,

139, 158–159, 176, 179, 190, 194, 197–200,
202–203, 220, 230–231, 237–238

Fundo Estadual de Recursos Hídricos
(FEHIDRO)  93–94, 98–99

G

garbage  88
gas, acidic  133
Georgia  136
Germany  187, 246
glacial melt  132
global  3, 172, 246
Global Water Partnership  3
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Grande River (Costa Rica)  149–150
Greater Fortaleza (Brazil)  114, 116–117, 124
Greater São Paulo (Brazil)  86, 88–90, 99, 103
Greater Surabaya municipal area (Indonesia)

170
Greater Vancouver (Canada)

–, area  133, 139
–, air pollution  139

–, metropolis  136
groundwater  14, 66–67, 75, 85, 89–91, 113, 123, 126,

133, 141, 150–151, 163, 188–189, 193, 197–198,
202, 208, 211–212, 223–224, 239
–, contamination  151, 189

–, nitrate  151
–, Poland  189
–, resources  89, 113

–, uncontrolled use  89
–, saline  67

Guadalquivir Irrigation Farmers Union
(Feragua)  215, 219

Guadalquivir River (Spain)  4, 23, 25, 27–29,
31–32, 156, 204, 207–211, 213–221, 223–226,
230–231, 237, 240–241, 245
–, basin  4, 23, 25, 27, 29, 204, 207–211, 214–216,

218–221, 223–226, 241
–, institutions  213
–, plan  210, 214
–, stakeholders  216

–, southern basin  208
Guadiana (Spain)  208

–, southern basin  208
Guarapiranga (Brazil)  88, 93, 98, 100, 240

–, reservoir  88
–, subcommittee, social networks  100

Guaratuba River (Brazil)  88
guiacols  133
guideline  118, 144, 153–154, 212
Gunbower forest (Australia)  68

H

habitat  67, 80, 134, 136, 189, 201
–, fish  134, 136

–, protection  136
harvesting  183, 245
Hattah lakes (Australia)  68
hazard  127, 134, 139, 200

–, flood  134, 200
headwater  18, 27, 29, 93, 99, 104
Headwaters Protection Law  18, 93, 99, 104
health  5, 8, 65, 67, 79–80, 151, 165, 191, 207, 209,

211
hearing  99
heavy metals  133
Henry Borden hydropower plant  89
Heritage River  134
highway  150
hillside  152, 222
household  11, 78, 151, 163, 200
human  72, 82, 87, 90, 125, 187–188, 230, 238
humid  125, 157
hydraulic  116, 126, 128, 184, 194, 224

hydroelectric  151–152, 163, 201
–, power

–, facilities  151
–, plant  201

hydrographic  86, 100, 102, 111, 117, 239
hydrologic  7, 93, 97, 107, 124, 127, 131, 172

–, regions  132
–, research  7

hydrology  80
hydropower  61, 88, 98, 160–163, 175, 182, 207, 212
hydrotechnical  210
hygienic  201

I

ICE  see Instituto Costarricense de Electricidad
or Costa Rican Electricity Institute

IDB  see Inter-American Development Bank
illness  222
IMF  see International Monetary Fund
impermeability  113
income  69, 86, 91, 113, 133
INBO  see International Network of Basin

Organizations
India  232, 241, 245–247
indicator  10, 14, 37, 40–41, 80, 138, 143–144, 188,

201, 219
Indonesia  4, 18, 23, 32, 167–168, 171, 176, 178, 180,

182, 185, 232–233, 244–247
industrial

–, discharges  198
–, waste  133, 151

–, solid  88
–, treatment  163

–, wastewater  29, 144
industrialization  93, 97, 106, 202, 207
industry  61, 66, 79, 89–90, 97, 124, 126, 133, 142,

150–151, 153, 160, 167, 169–170, 177, 180, 182,
188, 193–194, 209, 220, 222
–, coffee processing  151
–, food processing  151
–, tourism  151

inflow  81, 201
information sharing  14, 40, 125, 160, 197, 218

–, forum  14
infrastructure  5, 11, 19, 23, 27, 69, 71, 80, 87, 90,

102, 113, 115–117, 119, 121, 126–127, 152, 167–172,
176–178, 181–182, 184, 187, 196, 223, 236, 238,
245–246
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–, water resource  113, 181
inhabitant  169, 209
Institute of Aqueducts and Sewers (AyA)  159,

161–162
Institute of Meteorology and Water Manage-

ment  190
institutional boundaries  13
institutionalization  12, 23, 39, 231
Instituto Costarricense de Acueductos y

Alcantarillados (AyA)  159, 161–162
Instituto Costarricense de Electricidad (ICE)

161–163
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integration axis  114
Inter-American Development Bank (IDB)  152,

154–155
interbasin  87, 124, 220

–, transfer  87, 114, 124, 220
–, water transfers  220

interdependency  139
international  4, 66, 129, 135, 154, 173, 176, 199,

239–247
–, trade  135

International Monetary Fund (IMF)  176, 199
International Network of Basin Organizations

(INBO)  4
interorganizational  154
interprovincial trade  135
interregional  214, 224
intrabasin  114

–, water allocation  114
–, water scarcity  114

intraregional  214
invertebrate  67
investment  5, 23, 71, 77, 80, 88, 101, 103–105, 108,

115, 126, 155, 162, 168, 173, 192, 196, 198, 201,
209, 212, 223

iron  144
irrigation

–, crops  66
–, pastures  66
–, privatized  77
–, schemes  68, 71, 77, 79, 179, 182

–, privatization  79
–, supply systems  172
–, tailwater  210
–, water  27, 119, 215, 225, 247

irrigator  73, 77, 79, 97, 102, 119, 122, 124–125, 127,
216–217, 219–220, 223

J

Jaguaribe River (Brazil)  4–5, 17–18, 23, 25,
27–28, 111–124, 126–128, 235, 240–241, 246
–, basin  4–5, 27, 111, 113–123, 126–128

–, decentralized institutions  118
–, institutions  120

–, Lower  112, 114, 117
–, Middle  112, 114, 117
–, tributaries  117
–, Upper  112, 117
–, valley  113

Jaguaribe-Banabuiú (Brazil) user commission
107

Jaguaribe-Banabuiú Valleys Commission
123–124

Japan  173, 247
Japan International Cooperation Agency (JICA)

173
Java  167–168, 245
Jeziorsko reservoir (Poland)  190, 203
JICA  see Japan International Cooperation

Agency
Jucar (Spain)  208

–, southern basin  208

jurisdiction  11, 29, 32, 38, 90, 121, 140, 145, 162,
183, 185, 196

K

Kalisz (Poland)  203
Koondrook-Perricoots forest (Australia)  68

L

lake  68, 88, 133–134, 188
land use  69, 104, 188, 242

–, planning  69
–, urban  104

Landcare  76
landholding  168, 182
landmark  138
landowner  72, 75, 115
law  18, 91–94, 98–100, 102–104, 106–107, 111,

116–117, 119, 122, 124, 128–129, 152, 154, 157,
160–161, 164–165, 177, 180–182, 193, 200,
210–212, 214, 217, 222–224, 233

legislation  18, 85, 92–93, 100, 103, 107, 111, 128,
154, 165, 180, 183

legislative  159, 163
legislature  134, 152, 159
license  65, 68, 75, 77–78, 89, 134, 181–182, 212, 214,

218, 226
licensing  29, 73, 75, 183–184, 212, 214, 221, 223

–, water  214
limitation  11, 66, 68, 78, 85, 90, 93, 100, 113,

124–125, 128, 142, 157, 159, 163, 176, 178, 180,
184, 194–196, 217, 223, 231, 235

liquid  153
livelihood  5, 22, 133–134, 136, 242
livestock  151, 169

–, breeding  169
Living Murray initiative  67, 77, 80
load  102, 169, 189, 222
local stakeholder  9–10, 36, 97, 101, 107, 117, 122,

124, 129, 138
òódó (Poland)  188, 192, 196, 201, 203
Lower lake (Australia)  68

M

macrodrainage  105
macroeconomic  176
macroinvertebrates  80
Madrid (Spain)  217, 239, 242
maize  168
Malang (Indonesia)  168–169, 179, 183
management

–, basin-level  33, 36, 60, 122
–, emergency  200
–, flood  183
–, floodplain  79
–, river 

–, basin  3–4, 6, 14, 17–18, 32, 33, 35, 40–41,
48, 73, 107, 157–158, 164, 178, 216,
224–225, 229–239, 241–242, 245–246

–, sustainable  79
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–, water resource, model  122
manufacturing  142, 151, 161, 201, 210
manure  133
Melbourne (Australia)  68
mercury  133
metal  133
meteorology  190
metropolis  136, 150
metropolitan  86, 88–90, 104, 113, 119, 126–127,

131, 161, 189, 201, 223
Metropolitan Planning Agency for Greater São

Paulo (EMPLASA)  90
Metropolitan Water and Energy Company

(EMAE)  89
Mexico  236, 241–242, 246
mill  133, 139, 144
MINAE  see Ministerio del Ambiente y Energía

or Ministry of Environment and Energy
mine, reclamation  139
mining  131, 133, 140, 142
Ministerio del Ambiente y Energía (MINAE)

154–155, 159, 161–163, 165
Ministry of Environment and Energy (MINAE)

154–155, 159, 161–163, 165
mitigation  144, 221
mobilization  97, 99, 101, 107, 123, 128–129
model  42, 44, 93, 106–107, 111, 122, 127–129, 145,

154, 232
–, empirical  42
–, water resource management  122

modernization  190
money  73, 98, 115, 146
monitoring  4, 7–8, 11, 27, 89, 98, 104, 116, 122, 126,

138, 140, 144, 178, 182–184, 196, 204, 211–212,
216, 218, 236
–, water

–, deliveries  218
–, quality  4, 144, 183–184, 211, 218, 236
–, use  218

–, weather  7
monsoon  168
moratorium  65
Mount Kelud (Indonesia)  169
Mount Semeru (Indonesia)  169
mountain  132, 149
multiorganizational  137
multisector  171
municipal  14, 93, 100–101, 103, 105, 114, 144, 153,

170, 175, 179, 182–183, 188, 199–200, 209–210,
215, 221
–, sewage treatment plant  144

Municipal Code  159
municipality  86, 88, 91, 99–101, 106, 113, 124, 126,

153–154, 158–162, 177, 188, 197, 209, 215, 222
Murray River (Australia)  4–5, 17, 23–24, 27–29,

31–32, 65–69, 71–82, 156, 219, 230–232, 235, 238,
241–243, 247

Murray-Darling (Australia)  4–5, 17, 23–24,
27–29, 31–32, 65–69, 71–82, 156, 219,
230–232, 235, 238, 241–243, 247
–, basin  4–5, 27, 29, 65–67, 69, 72–75, 77–78,

81–82, 156, 230, 232, 235, 238, 241, 243, 247

Murray-Darling Basin Ministerial Council  72,
76, 80, 242

Murray-Darling Community Advisory
Committee  70–72, 76, 79

mutually desired devolution  9, 36, 158

N

National Action Plan for Salinity and Water
Quality  72, 81

National Association of Municipal Sanitation
Services (ASSEMAE)  101, 242

National Board of Water Management (NBWM)
193, 200

National Council of Water Management
(NCWM)  193, 197–198

National Department of Drought Relief
(DNOCS)  115–116, 119, 121–123, 125, 127

National Dryland Salinity Research, Develop-
ment and Extension program  81

National Land and Water Resources Audit
(Australia)  67

National Power and Light Company (CNFL)
161–162

National System of Conservation Areas (SINAC)
161

National Water Agency (ANA)  85–86, 94, 239, 241
National Water Council (Indonesia)  165, 180
National Water Resources Management Strategy

152, 165
national park  135, 157
nationwide  69, 78, 153, 199
Natural Heritage Trust program  72, 76
Natural Resource Management Strategy  72, 76
natural resources  78, 133–134, 243
navigation  135, 180, 190, 194, 212
NBWM  see National Board of Water Manage-

ment
NCWM  see National Council of Water Manage-

ment
negotiation  73, 78, 129, 181, 197
Ner River (Poland)  189, 201
network  4, 100, 142, 154, 159, 221
New Lengkong Barrage (Indonesia)  170
New Order regime  176
New South Wales (Australia)  65–66, 68–71, 77–78
newborns  222
nitrate  151, 222

–, contamination of groundwater  151
nitrogen  189
nonaboriginal  132

–, water use, development  132
nongovernmental  20–21, 27, 131, 138, 141,

145–146, 158, 161, 178–181
–, organizations  138, 141, 145–146, 158, 161,

178–180
–, stakeholders  180

nonpoint discharges  189
norm  12, 34, 77, 123
Northern Colorado Water Conservancy District

(USA)  187, 192–193, 195, 198–200, 203
Noteõ River (Poland)  188, 203
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–, lower subbasin  188
–, upper subbasin  188

nuisance  151
nutrient  81, 133, 169, 201, 243

–, Oder sediments  201
–, pollution  81

O

Oborniki (Poland)  188
obstructionism  162
ocean  111, 132, 135–136, 149

–, conservation  135
–, protection  135

Oder (Poland)  187, 192, 201
–, cadmium in sediments  201
–, nutrients in sediments  201

oil  222
oligarchy  128
olives  209, 222
orchards  77, 209
organic  89, 189, 201
organizations

–, environmental  142, 198
–, nongovernmental  138, 141, 145–146, 158,

161, 178–180
–, river basin  3–4, 14, 23, 27, 40, 42, 165,

229–234
outsourcing  172
overallocation  65, 81
owner  122, 172, 177
ownership  71, 124
oxygen  169, 201

–, level  201

P

Pacific Ocean  132, 136, 149
–, coast  149

paddy  168, 209
–, cultivation  168

paper  131, 142, 144, 242
–, plants  144
–, production  131

Paraíba do Sul basin (Brazil)  106, 119
Paraná

–, hydrographic region (Brazil)  86
–, River (Brazil)  85–86, 241

participation, policymaking  122
partnership  3, 27, 77
pasture  66, 151, 203

–, irrigation  66
payment  67, 78, 116, 176–177, 212, 223
PC  see principal component analysis
peanuts  168
Pembangunan Jangka Panjang (PJP II)  171
penalty  162, 183, 198–200
percolation  66
Perum Jasa Tirta I (PJT I)  167–168, 172,

175–184
pesticide  133
phosphorus load  189

Pinheiros River (Brazil)  89
pink salmon  133
Piracicaba River (Brazil)  88, 103, 106

–, basin  88
PJP II  see Pembangunan Jangka Panjang
PJT I  see Perum Jasa Tirta I or Brantas River

Basin Management Corporation
plan, basin  27, 118–119, 193, 200, 204, 214
planning, water supplies  4
plant  89, 134, 139, 144, 152, 192, 198–199, 201, 210
plantings  77, 81

–, permanent  77
–, tree  81

Poland  4, 18, 23, 187–199, 201–204, 233, 239, 241,
243
–, water policy  203

policy
–, decentralization  9–10, 37
–, environmental, integration  104

policymaker  3, 17, 33, 76–77, 140, 157, 185, 217, 225,
235

policymaking  78, 122, 162, 177, 180, 211, 225, 233
–, participation  122

pollutant  102, 144, 169, 189
polluter  90, 103, 153, 161, 183
pollution  5, 32, 81, 85, 89, 99, 102, 104, 133, 139,

144, 154–155, 157, 165, 168–169, 178–179,
183–184, 188–189, 191–192, 210, 222, 236, 242
–, agricultural  133
–, air  139
–, control program  89
–, nutrient  81
–, water, control  183–184

polynuclear aromatic hydrocarbons  133
population  41, 65, 66, 73, 77, 86, 88, 115, 131,

150–151, 157, 163, 168, 188, 194, 201, 207–209,
210, 212, 218, 222, 243
–, growth  86, 114, 209
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