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Abstract: International water institutions worldwide consider integrated water resources
management (IWRM) to be the most sustainable way to manage water. Governments have modified
their legal and institutional framework in order to apply integrated water management tools in the
river basin. Institutional challenges are common in federations due to complex power sharing at
national and subnational levels. This article discusses the implementation of the hegemonic model
of IWRM in federations, based on a review of the literature for two different federal countries: Brazil
and Switzerland. Due to the centralized character of Brazilian federalism, adjustments made in
recent decades aimed to adapt the water management model through a hegemonic approach of
participation and decentralization, shaped by international experiences and institutions. Some
challenges concern vertical interplay, concerning coordination between levels and effective
implementation of decentralization and participation. In contrast, Switzerland has a non-hegemonic
model of water management, which is varied and fragmented throughout the country. As
management is decided and applied locally, the main challenge concerns horizontal interplay, with
regionalization and coordination of water uses.
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1. Introduction

In the last four decades, the international community has become aware that global water
problems are multi-dimensional and multi-sectoral, involving multiple interests, agendas and causes.
This complexity highlights the limits of centralized and sectorized management [1], and necessitates
multi-stakeholder coordination during decision-making [2,3].

The concept of integrated water resources management (IWRM) emerged to promote the
coordinated development and management of water, land and related resources. It aims to maximize
the resultant economic and social welfare equitably, without compromising the sustainability of vital
ecosystems [2]. IWRM applies to multiple water uses (horizontal integration) and many institutional
levels (vertical integration) [4]. Since its inclusion in Chapter 18 of Agenda 21, adopted at the Earth
Summit in Rio in 1992, the concept has spread across the world and has been promoted by several
international institutions, notably Global Water Partnership (GWP) and the World Bank. Even if
multi-sectoral water management at the river basin level has been used for at least 100 years [4],
according to international reports, only the current conception has normative characteristics [5,6].

IWRM is characterized by the following general water management principles: the hydrological
river basin as the spatial unit for management; stakeholder participation; financing mechanisms;
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monitoring; and development of a database system. These principles are to be formalized by specific
legislation, and executed by watershed institutions [2,7,8].

Since the 1990s, many countries have adopted the concept in their national legislation and
changed their institutional frameworks [2,9,10]. Some unitarian countries, such as France, have
institutionalized watershed institutions throughout the country. Because federations share power
and autonomy between national and subnational levels, as defined by a federal constitution, the
creation of this kind of entity represents the addition of another management structure to existing
ones [11]. In decentralized federations, the decision-making process tends to be complicated. That is
because each subnational level has considerable autonomy in deciding and executing national public
policies, which consequently usually results in different examples of water management.

The exact meaning of integrated in ‘Integrated Water Resources Management (IWRM)’ is often
not clear in national legislations. Even if the IWRM is a normative concept, water management is a
socio-political process, wherein integration takes multiple forms and meanings [4] depending on the
interests and motives of the stakeholders. Based on a review of the literature, this paper analyzes the
main characteristics of IWRM implementation in a developing, transitional and federal country,
Brazil, as well as the interest in, and strategies behind, INRM in Switzerland, a federal country with
less international economic dependence and greater political stability. We discuss the differences
between the two federations, and how they are linked to the characteristics of their water resource
management systems.

First, we discuss the scales and levels of IWRM implementation (Section 2). Section 3 gives an
overview of the main challenges in its execution in federal countries. Section 4 describes the changes
in integrated water resources management taking place in Brazil in recent decades, through a period
of re-democratization (Section 4.1), and the relationship between federalism and the diversity of
water management models in Switzerland (Section 4.2). Finally, we discuss factors that may influence
the future development and implementation of IWRM in the two countries (Section 5).

2. Scales and Levels of IWRM Implementation

In recent decades, international water and financial institutions [5,6] have considered the river
basin a “naturally given” region, and thus the appropriate unit based on the rationality of natural
science [7]. In order to adopt it, governments have ratified legislation and policy documents, and
established institutional frameworks.

Social and political science theorists have contested the choice of the river basin as a neutral and
natural perimeter [7,8,11,12]. Besides containing biophysical characteristics, a river basin exhibits an
ensemble of socioeconomic and political-administrative scales [7,9,13]. Stakeholders can create,
constrain and shift scales to suit their own interests [9,10,12,13]. The choice of scale may reflect the
social, political and economic context [9], and changing power and authority, as different spatial
levels equate to differences in access to resources, data interpretation, assessments, knowledge,
decision-making and policy implementation [9,12].

A parallel can be drawn between the current paradigm of the river basin as a water management
unit and the concepts of hegemony, counter-hegemony and non-hegemony defined by Withanachchi
et al. [14]. According to these authors, hegemony expresses a general consensus involving agreement
on ideas that are supported by material resources and institutions. Dominant states and social forces
base their ideological position on general principles that are accepted and approved by subordinated
states and social forces [15]. These characteristics fit the idea of water management as a function of
the river basin, as developing and transitional countries have developed their legal and institutional
frameworks according to neoliberal marketing strategies, dictated by international financial
institutions [6,16]. Such a measure was justified by the Brazilian government’s financial crises and
ineffective administration [17]. This happened in most of Latin American [6,17,18] and other
emerging and transitional countries, for example, Mongolia [2,7].

However, hegemony can be fragile, and can be called into question. The nature of opposition backs
a counter-hegemony, with opposition taking the form of maneuvers to subvert the mechanisms of
ideological diffusion, and seek political consensus [14]. Grassroots organizations provide illustrative
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examples of counter-hegemony [19]. For instance, Hoogester et al. [20] show how peasant and indigenous
communities in Ecuador have created multi-scale networks to defend their access to water, to maintain
their autonomy, and to struggle for a voice in decision-making concerning their water rights.

Non-hegemony exists when practices are applied outside hegemony and do not challenge it. In
other words, non-hegemony is formed by dispersed specific policies, that do not profess to change
the existing hegemony [14]. They are valid at a local level, but to enter the national level, non-
hegemony practices have to shift to counter-hegemony [14].

The current hegemony of using a river basin for water management engenders many challenges,
including depoliticization, lack of representativeness and overlapping of functions. Depoliticization
of water management occurs when the power of pre-established institutions is transferred to the river
basin institutions. According to Graefe [8] (p. 26), “the river basin fetishism, the domination of the
IWRM and governance concepts can be taken as a symptom of the depoliticization of water
management. It has to be understood as an effort to create new environmental regions voided of
political interests, political representations and overall of politics”.

However, institutions created to increase management decentralization and the participation of
local representatives are often characterized by limited power transfers and accountable
representation of local communities [19], which hinders the implementation of their deliberations.
The participation of watershed organizations in some Latin American countries can be contested
mainly because the central government decides who can participate, as is the case in Mexico [21],
whereby old institutions retain the power of decision, causing local communities to lose trust in
national governments [22].

The new river basin institutions do not replace pre-existing ones. As a result, policy making,
regulation and enforcement powers can be allocated among organizations [7], thereby increasing the
complexity of the negotiations and leading to unclear division of functions [10].

These challenges vary with the type of institutions associated with the river basin in question,
which may differ considerably in terms of format (councils, committees, agencies, etc.), goals (joint
financing for hydraulic works, planning, conflict resolution, etc.), duration (fixed or undetermined,
whether or not provided for in the legislation), decision-making and discretionary powers.

Some authors argue that the institutionalization of INRM can cause difficulties of fit, horizontal
interplay and vertical interplay [7,12,23]. Problems of fit result from a mismatch between
hydrological and administrative borders [1,7,8,24]. Horizontal interplay focuses on the interaction of
the multiple water-using sectors within a river basin, whereas vertical interplay concerns the
coordination of institutions at local, regional and national levels [7].

One issue related to the scale misfit is the choice of the size of the river basin (or sub-basin). A
large basin, involving multiple municipalities and regions, can make it difficult for certain actors to
be present, and can even exclude certain stakeholders (particularly civil society), in addition to
generalizing data and policies. However, the choice of a micro river basin has the disadvantage of
losing a general overview.

The boundaries of water-use also differ considerably depending on each use, leading to
horizontal interplay issues. Sometimes even one and the same water-use involves different
boundaries. For example, in a given river basin, drinking water may be supplied to some
municipalities by a supplier located in another river basin, and the water supplied may come from a
source located in yet another a river basin. Thus, the multiple uses of water have fuzzy boundaries.
What is more, using a river basin as the management and planning unit ignores the problem of
pollution, the effects of globalization, and groundwater and watershed transfers, which are
encountered in many regions [4,8,10]. Likewise, new institutions tend to render coordination between
institutions more difficult, as “institutions at all levels have to be adjusted to avoid institutional
disorder with overlapping responsibilities or policy gaps” [7] (p. 8). Vertical interplay problems are
further addressed in the next section, since complex interactions among subnational, interstate and
national spheres are accentuated in federal countries [1,10].

At best, IWNRM suggests both spatial fit and institutional (vertical and horizontal) interplay.
However, since there is no perfect balance between the two [7], borders separating institutional systems
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are often not clear, and are difficult to identify precisely [23]. In general, the scale of the collective
problem, of the actual problem experienced, and of the problem discussed do not correspond to the
scale of the decision-making bodies [1,11,12,24]. On this subject, Nahrath et al. [24] introduced the
concept of functional space (espace fonctionnel, in French), as a field in which there is a collective problem
to be solved, that is politically recognized as such by public and private actors. It represents the social
or geographic perimeter that is accepted as relevant to managing the said problem.

Similarly, the term “soft space”, discussed by academics involved in spatial planning [25,26],
illustrates the informal arrangements of spatial governance. It corresponds to a strategy for
representing a geographical area that goes beyond political-administrative boundaries and internal
territorial divisions [27]. “Soft spaces” oppose the notion of “hard spaces” as related to formal
administrations. Space rescaling not only implies changes in powers across decision-making levels,
it also involves new scales of intervention, new stakeholders and new geometries of governance [28].

Both the functional space and soft space concepts are analytical tools that make it possible to
consider alternative formats of public action. As they are usually strategically formed by local public
leadership, they are characterized by fuzzy boundaries and an intersectoral logic. More than
functional, such spaces need to be coordinated with “hard spaces”, seeking “a balanced composition
of old and new structures” [7] (p. 7) that become spaces of functional interdependencies.

3. Institutional Challenges in Federal Countries

Federalism encompasses the idea of diversity in unity [29], even though not all diverse countries
are federal, and not all federations are diversified [30]. Although there is no universal definition of
federalism, authors generally agree that federal countries have some particularities and fundamental
principles, as compared with unitary countries [29,31-33]. These principles are linked to the existence
of a federal constitution that recognizes some legal and tax regulations, autonomy, and the sharing
of competences with subnational levels. There is also a Lower House in addition to the Upper House,
in order to guarantee regional representation during the central decision-making process.

The level of decentralization varies according to the delegation of the authority and the
responsibility of subnational governments regarding legal competence, tax and legal regulations, and
the execution of public policies [1]. Effective decentralization involves “an inclusive local process
under local authorities empowered with discretionary decisions over resources that are relevant to
local people” [19] (p. 5). In federal systems, the main challenge is to find the ideal balance between
the resources and responsibilities of the national government, and the resources and responsibilities
of the subnational governments. The federal level can try to reduce disparities and conflicts between
the subnational levels by ensuring the supply of water and its fair allocation [12], especially in the
case of unequal regions. Nevertheless, it can hinder implementation at the local level, since the person
who executes the policy is not always the person who takes the decisions. Ribot [19] affirms that for
decentralization to work properly, a strong central government is required, since it has roles in
supporting a multiplicity of local efforts via finance and technical services.

Some authors distinguish between dual federalism, cooperative federalism and centralized
federalism [34,35]. Dual federalism involves a clear separation of competences between national and
subnational levels, like in the USA. Cooperative federalism involves cooperation between all
government levels to accomplish tasks in different areas, as is the case in Switzerland and Germany,
whereas in centralized federations, the federal government controls the majority of the subjects, with
regards to financial resources and public policies, like in Venezuela.

The main difference between unitary countries (even decentralized ones) and federations is that
in unitary countries, the lower level governments are only statutory bodies whose existence can be
questioned by the central government at any time [36]. According to Almeida [37], all democratic
federations have mechanisms to ensure a level of “not total centralization”, in conformity with the
institutional and legal design.

The theoretical importance of federalism varies depending on the degree of decentralization [38].
The most decentralized federations also have a political system that is more complex than those of
centralized federations, because in the first case a multitude of diverse regional and local policies are
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at play. Over time, federations may evolve linearly towards more centralized or more decentralized
governments. However, in some cases, this process goes back and forth according to political and
economic instabilities in their history. Some authors agree [39,40] that federalism exists only in stable
democracies, where democratic institutions and judicial and electoral systems work.

The strengthening of Latin American federalism is closely linked to the increase in democracy
[39], since all of the federal Latin American countries (Argentina, Brazil, Mexico and Venezuela)
recently had authoritarian governments, or currently have one (like Venezuela). The post-
dictatorship period in these countries is related to the desire for public participation and the
decentralization of powers in different sectors, including water management, as well as a mistrust of
central governments [41]. However, Ribot [19] (p. 1) argues that “transferring power without
accountable representation is dangerous”. In those countries, there are still “power inbalances
between federal and local governments” [42] (p. 42), with the predominance of top-down practices
that hinder the accountability of participatory individuals [43]. In addition, under the pretext of
decentralization, water and sewage systems have been privatized, particularly in Mexico [44].

One of the main challenges in the implementation of IWRM in federations is the problem of
vertical interplay. The creation of new institutions hinders the coordination and division of powers.
Particularly in more decentralized federations, where local governments are responsible for water
management, top-down approaches are difficult to implement. However, federal countries need
some mechanisms to ensure the coordination of actions and conflict resolutions in river basins that
overlap other states.

Federations try to overcome issues of vertical interplay in different ways. In Argentina, the
influence of the hegemonic model of INRM is less pronounced than it is in the other Latin American
federations, because the provinces hold the water rights and are responsible for water management.
Argentina has no national water act; the World Bank tried to impose its creation, [6] but without
success. The environmental regime of water law (25688/2002) contains the prescriptions of the World
Bank, with only 10 articles, and establishes a hydrographic basin as a territorial water management
unit. Nevertheless, it has not been applied since its promulgation, [45] and is the target of criticism,
mainly in Mendoza province [46], because of the unconstitutionality of having delegated the power
to dictate the resolutions to the national executive instead of to the provinces. However, 90% of the
river basins are interprovincial, and since 1969, different river basin organizations have been created,
mainly to share the cost of infrastructure [47]. There is also a national water plan, which was drawn
up after three years of debates between the provinces and the federal government [48]. Even so, water
management in the country is still fragmented, and conflicts between river basins are common [45].

According to Monsees [49], Germany has an alternative and varied format of interregional
cooperation. Dating back to medieval times, the Water and Soil Associations (Wasser and
Bodenverbinde) organize collective action to manage water and land resources at a local level, against
the hegemonic background of international standards. The associations for the management of the
Ruhr basin (Ruhrverband and Ruhrtalsperrenverein), created in 1913, have influenced international
water models, including the French [50] and the Brazilian [1] ones. Although they have not been
established systematically throughout Germany, the Water Association Act of 1991 contains flexible
rules for their operation.

4. The Development of Integrated Water Resources Management in Brazil and in Switzerland

We now present the main features of IWRM implementation in a developing federal country
(Brazil), and in a federation that is less dependent on international economics and is politically stable
(Switzerland). The two countries share some features, including their multiculturality and relatively
abundant water. However, federalism in the two countries differs considerably (highly autonomous
regional and local governments in Switzerland, and more centralized ones in Brazil), size
(Switzerland is approximately 0.5% the size of Brazil) and social equality (in 2017, the Brazilian Gini
coefficient was 53.3, versus 32.3 in Switzerland) [51]. Table 1 summarizes the main characteristics and
differences linked to water management in Brazil and Switzerland.
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Table 1. Main characteristics of water resources management in Brazil and Switzerland.

Criteria Brazil Switzerland

System of governance. Federal. Federal.

Highly diverse in economic,
Regional features. demographic, cultural and Multilingual diversity.
environmental terms.

Single national water

. Yes. Law 9433/97. No.
policy.
Not at federal level. Certain
IWRM enshrined in Yes, in federal and state law. . cantons are begmmng to .
o incorporate the concept in their
law? Such laws are similar.

legislation. Laws and experiences
differ considerably.

1978 —Special Committee for
Integrated Basin Studies (Comité
Especial de Estudos Integrados de
Bacias Hidrogrdficas—CEEIBH)

First experience of
integrated management
based on a river basin.

1984 —Glatt Commission

Encouragement and Yes. At the federal level through
. Yes. At the federal, state and L .
interest for the INRM reports and guidelines. Variable

watershed levels. . y
approach. interest in the cantons.

Territorial Management

Unit River basin. Mainly political-administrative.

4.1. The Development of Integrated Water Resources Management in Brazil

In contrast to many federal countries, the genesis of Brazilian federalism refers to the separation
of units that were previously united (what Stepan [52] called “hold together federations”), as opposed
to “come together federations”, that aim to unite sovereign territories. In this way, Brazilian
federalism emerged not because independent entities wanted it to happen, but because the decision
was taken by the central government. Its genesis may explain the subsequent characteristics of
intergovernmental relations, with strong control exerted by the federal government in defining
public policies, as well as fiscal and legal regulations, in Brazil [10,53].

The development of Brazilian federalism has not been linear; rather, there have been periods of
centralization followed by decentralization. Thus, if the military dictatorship (1964-1985) lacked
democracy and political freedom, its end led local communities to distrust national government [22],
and to fear the return of centralized power. This situation was a breeding ground for legal and
institutional changes in many sectors, via decentralization and public participation [54], according to
international principles.

With the Brazilian Federal Constitution of 1988, municipalities obtained the same status as the
regional states and the federal government, which is not a common feature in federations. Municipalities
can legislate, and are responsible for sanitation and land-use planning. However, at the time of writing,
the Brazilian federalist model combines centralized power of decision with decentralized execution of
public policies [10,53]. Despite efforts to give more power to local governments, states and municipalities
still execute public policies that are decided by the federal government.

In the water sector, the 9433/1997 Water Act established the creation of watershed institutions
(committees and agencies) aimed at decentralization and participation in decision-making, a process
inspired mainly by the French model [1,55]. In the following years, the World Bank published a range
of reports containing instructions for the implementation of the national water policy [16,18,56].

Since the hegemonic model of IWRM in Brazil was adapted from fitting a unitary country
(France) to fitting a federation, there are differences between the French and Brazilian water
institutions. In France, the same policy applies throughout the country. In Brazil, each state lays down
the rules governing the delimitation of the river basins. Water institutions were established over time,
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with some particularities (depending on the legislation of the state concerned) and before water
agencies were created. Water agencies are agencies that execute the basin committee’s decisions, with
no political power or substantial flexibility. Unlike in France, the water charge system does not
depend on consumption or pollution, but on granting water-use rights. The committee meetings are
open to the public, which is not the case in France [57].

Although each state has its own water legislation, the water management model is similar across
the country. Watershed committees (comprised of an equal number of voting members, usually
federal, state and municipal members, water users, and the civil society such as NGOs and
academics) are responsible for implementing the water management tools supplied by the national
law. The water legislation follows the principles established by the GWP: public participation, the
allocation of water rights, drawing up of plans and a water resources information system, and water
charging at the watershed level (through an agency). Table 2 presents the main institutions, and their
roles in water management and planning in Brazil.

Table 2. The main institutions and functions in water management and planning in Brazil.

Level Institution Main Functions in Water Management and Planning
National Water Consultative and deliberative institution for the
Resources Council. formulation of the national water plan.
) Provides technical and administrative support to basin
Federal National Water ) . pp.
committees. Grants water use rights and decides charges
government Agency. ) .
for the use of raw water in federal rivers.
Ministry of . .
N National Water Resources Policy.
Environment.
State Water Consultative and deliberative institution for the
Resources Council. formulation of the state water plan.
State State Water )
. State water policy.
Secretariat.
State Water Office. Grants water-use rights in state rivers.
Federal committee. Consultative and deliberative institution.
. . . Basin plan, arbitration in the case of conflicts in the basin,
River basin State committee. .
suggests charges for water-use rights.
River basin agency. Executive secretariat of the committee.
. . Spatial planning, water supply and sewage treatment,
L Varies with the P . P & bp Y 'g
Municipality which may be delegated to private or mixed economy

municipality. .
patty enterprises.

Regional differences are huge in Brazil, since the regions with the smallest populations have the
highest water availability (Amazon region), while areas with the highest population density (near to
the coast) suffer from water scarcity [58]. However, state laws and management tools are similar
throughout the country, and do not take local disparities into consideration, a fact noted by Gontijo
[59], who evaluated nine case studies of river basin institutions in different regions of Brazil.

One of the main challenges in putting watershed management into practice in Brazil is vertical
interplay. Brazilian rivers are all public, but if they flow through more than one state they belong to the
federal government, and to the state if they only flow through one state. Conversely, water planning is
the responsibility of river basin institutions. This division was intended to reduce past competition
between states through federal neutrality. Nevertheless, it created several practical obstacles to the
implementation of integrated water management [60,61]. To give an example, the Piracicaba, Capivari
and Jundiai (PCJ) river basins in the State of Sdo Paulo contain both federal and state rivers, resulting
in three committees (Sao Paulo state, Minas Gerais state and the federal committee) in the same river
basin. All the decisions must be taken by all three committees. If there are differences in the rules in
Minas Gerais and Sao Paulo (e.g., on charging), the process stagnates [61].
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The distribution of functions is not completely clear, since the federation and the states are
responsible for water management in interstate river basins [60]. In addition to possible power
(re)centralization, local stakeholders are often confused about federal or state control and leadership.
In the opinion of some state water agencies, the role of the basin committee is to discuss
environmental problems in the river basin and to implement the river basin plan, while management
is assumed to be a task for the state water agencies. In the opinion of committee participants,
management is also the responsibility of the committees, as they discuss and decide issues such as
the amounts of water charges [1].

Interest in participating, and implementing the instruments provided for by law, varies among
the committees. In those created by bottom-up initiatives (which are in the minority), there is strong
engagement and interest on the part of local actors, and the implementation of actions is more
advanced than in other committees [60]. This is the case of the PC] Committees (since its creation, the
participation of members from civil society, industry and governmental institutions at their meetings
has more than doubled [1]), created from the experience of the PC] Consortium, and formed by
municipalities who voluntarily got together to finance water protection actions in their river basins.
In other municipalities around the country, the top-down approach [60] led to limited participation,
representativeness and effectiveness, even in river basins where there are major conflicts, such as in
the Alto Tieté committee, in the metropolis of Sao Paulo [58].

The delimitation of the river basins by the committees does not primarily reflect hydrographical
limits, but mainly strategic ones. In the case of the state of Sao Paulo, the government chose the water
resources management units used for water planning in the state in the 1980s, before the state water
law 7663/1991 was adopted. The Tieté River basin, which extends over 72,391 km?, was divided into
six regions based on the economic and social issues of the time [1]. Its division was intended to be a
functional space, but disregarded issues such as water transfers between basins, which today is a
source of conflicts, especially during water crisis events [58].

The committees in Brazil did not lead to depoliticization, as reported by Graefe [8], who
analyzed the creation of river basin institutions. However, in Brazil, their creation was accompanied
by overlapping functions, especially in federal and state river basins, and a lack of accountable
representation, since important decisions have since been neglected by public authorities. The
committees are responsible for preparing the watershed plan aimed at the recovery and protection
of the river basin. On the other hand, federal legislation compels municipalities to make plans related
to water (such as a master plan for land-use and for sewage treatment) without being obliged to
respect the river basin plan. This mismatch weakens the systematic implementation of integrated
management, as formulated in the national water resources policy [62], which, in Article 3, mentions
the need to “articulate water resources management with land use”.

Integration does not mean the same as participation, but the two concepts are closely linked.
IWRM implies that decisions are reached via a participatory approach. When questioned about the
concept of integration, local actors tend to underline the importance of local participation in the
decision-making process [1]. This lack of a clear definition [63] reflects the lack of such a definition of
integration in the national water law.

4.2. The Development of Integrated Water Resources Management in Switzerland

Switzerland has reasons to encourage a varied approach to IWRM besides increasing
participation and decentralization, as it is already one of the most decentralized and participatory
federations of the world [64]. The country was a confederation for five centuries, and since 1848 it has
officially been a federation, even if official documents and citizens continue to use the term
confederation. Cantons (subnational level states) have notable autonomy, which is one consequence
of the country’s federal origin, specifically, in the regrouping of sovereign states. There is also a belief
that local power is better than power being exercised far away from citizens [65]. Thus, most areas of
federal competence are decided and executed by the cantons and local municipalities. This local
autonomy is reflected in the variety of water management systems in Switzerland [11].
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In 1991, three new laws were adopted, whose aim was to integrate sectoral management (Federal
Act on the Protection of Waters, Federal Fisheries Act and Federal Act on the Protection of Waters),
[66] but to date, no interest has been shown in a single federal water law implementing the IWRM
approach [11,67]. On the contrary, as the cantons are responsible for water management, there are as
many water management models in Switzerland as there are cantons. This is the result of differences
in regional priorities, and also the fact that municipal competencies vary with the canton. Table 3 lists
the main institutions and their functions in water management and planning in Switzerland.

Table 3. The main institutions and their functions in water management and planning in Switzerland.

Levels Institutions Main Functions in Water Management and Planning
Central Federal Office for Principles concerning water uses, protection and
government the Environment prevention against damaging water actions
Canton Varies with the Control and monitoring role. Responsible for water
canton protection, water allocation, and river management.

In most cantons, the municipality is responsible for local
Varies with the pality P

Municipality canton

spatial planning and water supply and sewage (almost
entirely public all over Switzerland).

Participation is guaranteed by instruments established by the Federal Constitution. Compulsory
referendum, facultative referendum and popular initiative, all found at the federal, cantonal and
municipal levels, ensure citizen participation in the constitution and in changes in laws in different
domains. One example is that Switzerland is not a member of the European Union, because the Swiss
population did make the decision to not join it.

The particularities of the Swiss INRM approach are as follows: the low level of influence of a
single international model, the informality of the system, its approach based on priorities, and
diversity. The country is flexible when choosing its water management model, which is dependent
on local interests. This may be because Switzerland is not a member of the European Union, and it is
not economically dependent on international institutions, such as the World Bank.

In the last two decades, the Swiss Confederation has tried to persuade cantons of the importance
of using an IWRM approach throughout the country in official reports and documents [67,68].
According to these instructions, the IWRM approach accounts for multiple sectors during project
development. In contrast to the international IWRM model, the Confederation encourages the
concept with reservations. INRM has multiple possible interpretations and formats, generally
representing a priority approach. It is justified only by specific projects requiring real intersectoral
coordination [69]. Furthermore, the perimeter of the INRM is not necessarily the river basin [11], and
river basin management should not always cover multiple water uses. Briefly, in Switzerland, the
IWRM approach focuses more on goals than on the format. In other words, it is a tool that can be
used in case of a serious need for coordination between uses.

Unlike in Brazil, the challenges to the implementation of IWRM in Switzerland are less linked to
decentralization and involvement, because democratic rights are enshrined in the Constitution. Some
stakeholders consider that more participation could lead to more bureaucracy, and slow down the process
[61]. Difficulties rather concern inter-cantonal collaboration, the slowness of the process, and the difficulty
in changing from micro-management (small municipalities) to a regional view of water management. As
the strategy of persuasion implemented by the federal state is slow, water management in the country is
still mainly sectoral today. Thus, despite efforts by the Confederation, water management is still
fragmented among different territorial institutions at the local, regional and federal levels, as well as
between different sectors. This fragmented view of water management is also reflected in the lack of
centralized water databases, as most information is held by cantons and municipalities as a function of
the sector [61]. This can involve additional costs and a lack of regional overview.

According to studies financed by the Swiss National Science Foundation (SNSF) [69,70], an
integrated water management approach is still emerging, and there is no ideal model, since each
example examined differs depending on its local context. This leads us to conclude that there is no
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interest in river basin institutions throughout Switzerland for four main reasons: (i) Regional and
local stakeholders (especially in municipalities and cantons) believe there is no water crisis, or any
massive conflicts between water uses in the watersheds (regime of water abundance); (ii) The
perimeters of uses differ with each use. For instance, it is quite common to have one water treatment
plant shared by several small municipalities, whereas drinking water suppliers serve other
municipalities; (iii) Public stakeholders tend to think that the creation of participatory groups could
mean more hours of discussion and less execution. This is because public tools for participation
already exist in Switzerland (referendum and initiative rights). It would require no effort to adapt
existing sectoral partnerships so they incorporate new uses, as opposed to creating new ones; (iv)
Municipalities are afraid of being powerless in the face of a new decision-making body. Even if only
public stakeholders are involved, competence sharing would be complicated.

Although different from Brazil and less controversial, the Swiss water rights system is also
complex. Waters can be public (cantonal or municipal, but not federal) or private depending on their
nature: according to the Federal Constitution, the Swiss Civil Code (CC), and several national and
cantonal laws [71], groundwater is private and linked to land ownership (art. 704 CC) [72], whereas
surface waters and glaciers are public, cantonal or municipal, or private (depending on the canton).
Usually in hydraulic and irrigation sectors, acquired use rights (managed through a system of
concessions) refer to the previous judicial system, rather than to current laws.

5. IWRM in Federal Countries

The factors that influence the implementation of IWRM in federal countries are (i) the type of
federalism, based on the level of autonomy of the subnational governments from the central
government; (ii) the political history, i.e., the existence of a stable democracy or, on the contrary, the
presence of authoritarian governments in some period of the country’s history; and (iii) economic
development and the varying degree of dependence on international institutions. Thus, although the
normative concept of IWRM is disseminated globally, the format, objectives and reasons for adopting
the IWRM approach differ considerably from one federation to another.

Decentralized federal countries have substantial local autonomy concerning the legal, fiscal and
legislative system, and the implementation of public policies. Similarly, they represent more varied
experiences of IWRM implementation, depending on local priorities. This is because subnational
governments have more autonomy in these areas, and the solutions for local problems will
consequently differ, which is the case in Switzerland, a highly decentralized country, financially and
politically independent from other countries (even those of the European Union). The concept of
IWRM is disseminated by persuasion, from federal to regional and local levels, and after consensus
is reached between cantonal and local actors. The high level of local autonomy reveals a case of non-
hegemony, with relatively dispersed and fragmented water management.

In more centralized federations, like Brazil, subnational levels depend to a great extent on the
federal government. Decisions are often made at the national level and then applied relatively
homogeneously at regional and local levels. The water management instruments provided by federal
law, including plans and information systems, also exist at the state level, reflecting the hegemony of
the international IWRM model in the country.

The main challenge for the implementation of IWNRM in Brazil is effective decentralization and
participation. River basin institutions were mainly created using a top-down approach, and the
committees have little power of decision [1,10]. River basin plans, when they exist, are not fully
executed, because municipalities are not obliged to follow them. River basin institutions have not
solved and, on the contrary, have even accentuated the problem of vertical interplay, mainly due to
the existence of double water rights, which has increased the number of institutions and highlighted
the lack of coordination between the institutional levels.

In Switzerland, there are relatively few water institutions compared to Brazil, and their functions
are more clearly defined. However, the problem of horizontal interplay is quite strong due to the
fragmentation and sectorization of local institutions. Power is concentrated locally in small
communes, and there is a lack of overview [11]. Therefore, the main challenge is the regionalization
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and coordination of decision-making, which has historically been dispersed. This fragmented view
of water management is reflected in the dispersion of water databases, where information is scattered
across different sectors and municipalities.

On the one hand, the water management model in Brazil is more formal and full-bodied, but
there is a lack of pragmatism in the application of the planned instruments. On the other hand, the
Swiss system is very informal, but managers are pragmatic when working on projects and focusing
on the achievement of objectives, rather than the elaboration of multiple plans.

6. Conclusions

This article focused on some problems involved in implementing the INRM model, as
disseminated by international institutions in federations. Even though it is a normative concept, in
federal countries, the interests in and challenges for its implementation may vary depending on the
type of federalism, i.e., the degree of subnational autonomy, the history of authoritarian governments
and the country’s dependence on international institutions.

The Brazilian and Swiss cases reveal different experiences of INRM, reflecting their political,
historical and economic characteristics. On the one hand, Brazil represents non-linear federalism,
with periods of less centralization alternating with periods of greater centralization, particularly
during the dictatorship. Local and regional governments struggle to decentralize water governance
and to implement participatory institutions according to a hegemonic model. Water management
follows the same model throughout the country.

On the other hand, Swiss federalism involves more decentralization due to the autonomy of the
subnational levels, in particular the municipal level, and the fact that public participation is
guaranteed by the constitution. The concept is interpreted differently, which is linked to the
coordination of certain areas during specific projects. The result is a large number of diverse cases of
non-hegemony across the country.
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