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ABSTRACT

Water governance systems must be effective in establishing policies capable of guiding decision making. Their framework needs to
weigh the intrinsic complexity of inter-scale and multi-level interactions. Aspects such as decentralization and stakeholder engagement
are pillars to be considered. In shared river basins (international or national), there are challenges to overcome since there is a need
for managing water at different scales and multiple levels. This study aims to analyse the degree of implementation of the National
Water Resources Policy in a shared federal basin in Brazil (the Sao Francisco River Basin) considering the basin as a whole (macro
level) and its micro level (the 34 sub-basins that compose it). Multi-level interrelationships in the implementation of water policy are
analysed. To this end, OECD Water Governance Principle 2 (“Manage water at the appropriate scales”) is considered as the basis for
this analysis. An adaptation of the OECD Water Governance Indicator Framework methodology is used to classify the 34 sub-basins
at different stages of water policy implementation. The outcomes indicate deficiencies in the process of water policy implementation
in sub-basins. There is a need for better interactions at the federal, state and river basin levels to strengthen the governance system.

Keywords: Water resources policy; Water domains; Management instruments.

RESUMO

Sistemas de governanca de agua devem ser eficientes em estabelecer politicas capazes de nortear a tomada de decisdo. Os arcaboug¢os
precisam ponderar a complexidade intrinseca das interacoes interescala e multinivel. Aspectos como descentraliza¢do e comprometimento
entre as partes interessadas sio pilares a serem considerados. Existem desafios a serem vencidos em bacias compartilhadas (nacionais ou
internacionais) uma vez que hd a necessidade de gerenciar a agua em diferentes escalas e multiplos niveis. Este estudo tem como objetivo
analisar o grau de implementacio da Politica Nacional de Recursos Hidricos em uma bacia federal compartilhada (a Bacia Hidrografica
do Rio Sao Francisco) no seu nivel macro e no nivel micro (as 34 sub-bacias que a compée). Sao analisadas as interrelacdes multiniveis
na implementacio da politica hidrica como balizador da governanca da agua. Para tal, considera-se o Principio 2 da Governanca da
Agua da OECD (Gerenciar a 4gua em escalas apropriadas) como fundamento para essa analise. Uma adaptagio da metodologia do
Quadro de Indicadores da Governanca da Agua ¢ usada para classificar as 34 sub-bacias em distintos estigios de implementacio da
politica hidrica. Os resultados apontam para deficiéncias no processo de implementac¢io da politica em sub-bacias. Ha necessidade de
melhores intera¢oes nos niveis federal, estadual e das bacias hidrograficas a fim de fortalecer o sistema de governanca.

Palavras-chave: Politica de recursos hidricos; Dominio da agua; Instrumentos de gestio.
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Multi-level governance application to a shared river basin

INTRODUCTION

Wiater governance is based on interdependent arrangements
among the political, social, economic and managerial spheres.
Such arrangements include the formation, establishment, and
implementation of policies, legislation and institutions (formal
and informal) to regulate the allocation and distribution of water
resources. The targets are divided into multiple scales (Organization
for Economic Co-operation and Development, 2015a; Wiek &
Larson, 2012).

Traditional institutional structures have been changed to
decentralize the water governance of river basins by aligning the
political and social spheres to the environmental one. The idea
is to seck collaborative opportunities and potential synergies
(Lang et al., 2017; Nielsen et al., 2013), although these structures
account for practices that go beyond the hydrological boundaries
(Budds & Hinojosa, 2012).

The complex governance of shared river basins involves
interdependence between two countries (international boundaries) or
state and local governments (national boundaries) (Empinotti et al.,
2018; Morais et al., 2018). The literature is wealthy concerning
examples of international transboundary basins. Baranyai (2019),
for example, discusses transboundary water governance in the
European Union. Thomas (2017) presents the disagreement
between India and Bangladesh about cooperation over the
Ganges River despite the bilateral treaty that has been in force for
20 years. A discussion related to six Aftican transboundary river
basin organizations can be found in Saruchera & Lautze (2010).
Another international transboundary example is the Jordan River
Basin which includes areas from Lebanon, Syria, Israel, Palestine,
and Jordan (Talozi et al., 2019). The La Plata River Basin is the
second largest basin in South America. It includes five countries:
Argentina, Bolivia, Brazil, Paraguay, and Uruguay (Ribeiro, 2017a).

Interstate river basins have not been as studied as the
international transboundary ones. As pointed out by Garrick et al.

(2014)

Federal countries distribute authority between national and
state jurisdiction, which complicates water management
tradeoffs within rivers basin shared by multiples territories.
(Garrick et al., 2014, p. 3)

Decisions made at upper levels depend on national and state
organizations to be implemented, although their implementation
remains dependent on the local level (watershed) to be accepted,
legitimated (Earle & Neal, 2017) and to form a chain. Authors
such as Welling et al. (2012) advocate that the governance of
interstate water resources lies on clarifying the roles, rules and
accountability of different actors because it creates collective
participation, which allows conflict mediation and the solution/
prevention of environmental issues.

Water governance faces the challenge of articulating the
participation of the local, state and federal government. This
articulation makes the system quite complex, given the relationship
between water domains and water resource planning. It is necessary
to involve the Federal Government and federation units to plan
and manage water resources in river basins where the main river is
under federal domain. Such entangled structure results in structural
and territorial fragmentation due to decision-makers’ limited
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capacity and lack of definition about their role and competences
(Akhmouch, 2012; Ménard et al., 2018; Van Rijswick et al., 2014).

Examples of national shared basin are, mainly, from large
territorial countries. In Australia, for example, the Murray-Darling
Basin is a hydrologically and institutionally complex basin. It
encompasses four states: South Australia, New South Wales, Victoria
and Queensland. The Murray-Darling Basin covers one-seventh
of the land area of Australia. Agricultural production is the main
activity in the region (Hart, 2016a, 2016b). We can also highlight
the Mackenzie River Basin, Canada’s largest river basin that is
located in three provinces, each with its organizational structure
to govern water, according to the country’s constitution (Morris
& De Log, 2016). In Brazil, approximately 75% of its territory
consists of interstate basins (Agéncia Nacional de Aguas, 2017).
One of them is the Sio Francisco River Basin (SFRB).

The present study aims to identify the associations and
aspects of multi-level governance by investigating the implementation
of the Brazilian Water Resources Policy (PNRH) at two levels:
Sdo Prancisco River Basin (macro-level), which is an interstate
river basin of national relevance; and its sub-basins (micro-level).

WATER GOVERNANCE SCALES AND LEVELS

Water governance spheres can be represented by scales
(horizontally) or levels (vertically) (Barbosa et al., 2017) depending
on a multidimensional matrix that includes actors, arenas and
institutions (Berg, 2016). The term “scale” is used to characterize
spatial, temporal, quantitative or analytical dimensions that are
used to assess water governance, and the term “levels” to refer
to the classes of each scale (Cash et al., 2000). “Levels can be
considered as an extension of scale as a graduated range” (Daniell
& Barreteau, 2014, p. 2368). For example, a time scale is used to
assess the frequency of precipitation events in a river basin. This
scale is divided into different classes: interdecadal, annual, monthly,
weekly, daily, houtly, etc.

In Figure 1, two examples of different scales with multiple
levels and possible connections are presented.

SCALEA SCALEB
LEVEL Al ILEVEL Bl
LEVEL A2

- ? LEVEL B2
LEVEL A3
< LEVEL B3
LEVEL A4
LEVEL AS

I -ILEVELB4

—— Inter-scale relationships
) Multilevel relationships
Figure 1. Water Governance Scales and Levels.

Source: Elaborated by the authors. Based on Daniell & Barreteau
(2014).
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According to Daniell & Barreteau (2014), there are cight
governance category scales: spatial, temporal, administrative,
institutional, managerial, networks, knowledge/information, stakes/
issues. Each of them has a wide variety of defined levels that,
although independent, can be combined or work as the basis for
the development of new scales — it happens through multi-level
interactions and crossed scales. These interactions and crossings
result from water flow and physical or material, financial and
human flows, from political and social control, as well as from
information and knowledge.

River basins emerge as logical management units at the
local level, as long as environmental and physical conditions do
not limit decisions made about water use and detached from the
political, social and economic decisions (Daniell & Barreteau,
2014; Rathwell & Peterson, 2012; Woodhouse & Muller, 2017).
According to Akhmouch & Correia (2010)

While political and administrative structures have to be
taken into consideration for the sake of subsidiarity and
democratic legitimacy, basin scale and processes have to
be necessarily taken into consideration as a matter of
solidarity. (Akhmouch & Correia, 2016, p. 15)

Woodhouse & Muller (2017) state that

Scales at which water flows, and is used, often cross political
and administrative boundaries, economic agglomerations
and social and cultural groupings; it impairs decision-
making and poses significant challenges to governance.
(Woodhouse & Muller, 2017, p. 228).

Multi-level, federal and state institutional arrangements add
more complexity to political processes and to the ability to make
decisions (Newig & Fritsch, 2009; Schulz et al., 2017).

Scale and level viability reflect water governance dimension,
which structure must be flexible and adaptable in order to generate
mutually acceptable policies that are collectively analysed and
implementable (Daniell & Kay, 2017).

Governance objectives are shared at multiple scales and
different levels. The tendency is for traditional institutional structures
to change to decentralize water governance across river basins,
to align political and social boundaries with environmental ones,
in search of collaborative opportunities and potential synergies
(Kirchhoff et al., 2013; Lang et al., 2017; Nielsen et al., 2013).
However, their practices transcend hydrological boundaries (Budds
& Hinojosa, 2012).

This reformulation in the state-society relationship tends
to shift the scales and levels of decision making and transform the
participation of those involved in decentralized and participatory
governance (Freitas, 2015). For this, “governance networks”
arise, since governance occurs in social and political networks
(Serensen & Torfing, 2004). Empinotti et al. (2018) believe that
the implementation of water governance practices goes beyond
instrumental repairs (tools, rules and training). It shows the need
for structural political changes.

As a result, new approaches are emerging that adjust
traditional governance (stable and multifunctional systems with
horizontally and mutually exclusive spatial and political domains)
for adaptive governance with a more fluid system and juxtaposed
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jurisdictions. The concept of multi-level governance emerged
from such aspects. This arrangement shows how institutions
relate to each other at global, regional, national, state and local
level in different (interdependent), although overlapping (nested),
areas. This process lies on the inclusive, but non-exclusive, and
decentralized participation of state and private actors in decision-
making about the management of common pool resources (Earle
& Neal, 2017; Patrick et al., 2014).
Pahl-Wostl (2017) points out that

Current management practices are in the long-term neither
economically, environmentally or socially sustainable since
they only used financial and technical means to mitigate
specific impacts rather than aiming at long-term sustainability.
(Pahl-Wostl, 2017, p. 2923).

The author also defends governance as part of the social
transformation required to maintain a better environmental state
of river basins at multiple levels and scales. Thus, analysing how
management practices, or in the case of this article, management
instruments and institutions, are related to the achievement of
good water governance can present the gaps to be overcome and
the paths to be followed.

OECD Water Governance Principles

In 2015, the Organization for Economic Cooperation and
Development (OECD) launched 12 Water Governance Principles
(Table 1). These principles moored in legitimacy, transparency,
accountability, human rights, state rights and inclusion aspects.
Moreover, they aim to enhance water management systems in
a sustainable, integrated and inclusive way. It must be done by
updating such systems whenever necessary, at acceptable costs,
within a reasonable period-of-time (Organization for Economic
Co-operation and Development, 2015a, 2018).

Criticisms of the OECD Principles are also discussed.
Taylor et al. (2019) discuss that the principles indicate that a
signatory state assumes authority over water governance. Some
aspects are privileged to the detriment of others, reinforcing
extractive relations with water. For example, water conflicts are
treated as an issue to be mostly resolved by the state.

Neto et al. (2018) stress the limitation of the application
of the principles in transboundary rivers. Another problem is the
invisibility of indigenous peoples, whether due to the absence or
the scarcity of guidelines aimed specifically at these peoples. “The
omissions suggest that Indigenous water justice is not considered
a highlighted water governance” (Taylor et al., 2019, p. 10).

The second OECD water governance principle refers to
Tmanage water at the appropriate scale(s) within integrated basin governance
systens 1o reflect local conditions and adopt coordination between different
scales’. It seeks to promote multi-level cooperation among users,
interested parts and governments in order to reinforce cooperation
actions in shared river basins. This principle also encourages the
integration of sub-basins to shared river basins (Organization
for Economic Co-operation and Development, 2015a, 2018).
The Brazilian water policy and its implementation are analysed
in this research based on OECD Water Governance Principle 2.
The Sio Francisco River Basin is the case study.
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Table 1. OECD Principles on Water Governance.

Effectiveness Relates 1o the contribution of governance to define clear sustainable water policy goals and targets at all levels of government, to implement those policy

goals, and to meet exipected targets
Principles

1. Clearly allocate and distinguish roles and responsibilities for water policymaking, policy implementation, operational
management and regulation, and foster co-ordination across these responsible authorities;

2. Manage water at the appropriate scale(s) within integrated basin governance systems to reflect local conditions, and foster co-

ordination between the different scales;

3. Encourage policy coherence through effective cross-sectoral co-ordination, especially between policies for water and the

environment, health, energy, agriculture, industry, spatial planning and land use;

4. Adapt the level of capacity of responsible authorities to the complexity of water challenges to be met, and to the set of

competencies required to carry out their duties.

Relates to the contribution of governance to maximise the benefits of sustainable water management and welfare at the least cost to society

5. Produce, update, and share timely, consistent, comparable and policy-relevant water and water-related data and information,

6. Ensure that governance arrangements help mobilise water finance and allocate financial resources in an efficient, transparent

7. Ensure that sound water management regulatory frameworks are effectively implemented and enforced in pursuit of the public

8. Promote the adoption and implementation of innovative water governance practices across responsible authorities, levels of

Efficiency
Principles
and use it to guide, assess and improve water policy;
and timely manner;
interest;
government and relevant stakeholders.
Trust and

Engagement fairness for society at large
Principles

Relate to the contribution of governance to building public confidence and ensuring inclusiveness of stakeholders through democratic legitimacy and

9. Mainstream integrity and transparency across water policies, water institutions and water governance frameworks for greater

accountability and trust in decision-making;

10. Promote stakeholder engagement for informed and outcome-oriented contributions to water policy design and

implementation;

11. Encourage water governance frameworks that help manage trade-offs across water users, rural and urban areas, and

generations;

12. Promote regular monitoring and evaluation of water policy and governance where appropriate, share the results with the

public and make adjustments when needed.

Source: Organization for Economic Co-operation and Development (2015a).

BRAZILIAN WATER RESOURCES POLICY

The Brazilian Water Resources Management System
(SINGREH - Sistema Nacional de Gerenciamento de Recursos
Hidricos) is ruled by Law 9.433/1997, which cteated the National
Water Resources Policy (PNRH) and established six principles: a)
water is a public asset; b) water is a limited natural resource with
economic value; ¢) under water shortage, humans and animals
have the priority for its use; d) water management must promote
multiple water uses; €) the river basin is the territorial unit for
implementing the PNRH; f) water resource management should
be decentralized and involve government, users and civil society
participation (Brasil, 1997).

Rivers have two domains in Brazil, namely: federal domain
when they ate shared by more than one state in the federation;
and state domain when the river only flows within the territory of
one state. Federal rivers can have sub-basins composed of state-
owned rivers when the sub-basin stays in a single state. Water in
reservoirs built by the federal government belongs to the federal
domain, even if it regards a river under state domain.

The PNRH follows three planning levels: national, state
and river basin. Five management instruments were established
(Agéncia Nacional de Aguas, 2017; Brasil, 1997):
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e Water Resource Plans: Master plans organized to provide
guidelines for the implementation of Brazilian water
policy and water resource management activities. Plans are
elaborated at three levels: national, state and river basins.

e Water Permits: Water use licences for rivers under federal
domains are issued by the National Water Agency (ANA)
and by the state agencies for rivers under state domain.

e Bulk Water charge: fee paid by users with access to water
permits. It is not considered a tax, but a public charge,
which is negotiated and defined based on public discussions
conducted in the river basin committees. The incomes shall
be used based on the river basin plan.

*  Water body classification system based on the quality of
the water: It consists of categorizing water bodies in water
quality classes. Each class guides water uses based on the
quality of the water observed in the water body.

e Water Resource Information System: it collects, stores and
makes available quantitative and qualitative information
about water resources, as well as about other factors
influencing the water management system.

The PNRH defines management guidelines, aims and
instruments and the SINGREH launch institutions to manage
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water resources (Siegmund-Schultze et al., 2015). The system
is composed of deliberative and participatory agencies (water
councils and basin committees), as well as of water management
agencies responsible for policy implementation (Ribeiro, 2017b).

The SINGREH’ hierarchy includes National and State
Water Resources Councils, Ministry of Regional Development -
which accounts for ANA since January 2019, Basin Committees
and basin agencies - technical agencies to support the river basin
committees. It also includes other organs which competencies
are related to water resources management (Agéncia Nacional
de Aguas, 2017; Brasil, 1997).

River Basin Committees are entities at the river basin level.
They are consultative, normative and deliberative entities composed
by civil society, water users and government representatives.
Committees have multiple attributions towards the tiver basin
they account for, as well as towards sub-basins tributary of the
main watercourses and the tributaries of the referred tributary; or,
yet, towards a set of contiguous river basins or sub-basins. They
are in charge of approving and following the execution of water
resource plans and of establishing the guidelines for water charge
at the basin level. Water conflict mediations take place in the basin
committee, at first (Brasil, 1997). However, most committees in
place nowadays do not have financial sustainability due to lack
of water charge systems. Such impairment can reinforce the lack
of political support and of training for their members on how
to put actions in practice (Morais et al., 2018).

CASE STUDY

The Sao Francisco River Basin (SFRB) crosses seven
federation units in Brazil. It is an important interstate river basin
under Federal Domain (Figure 2).

The river basin has 639,219 km? of drainage area, which
covers 8% of the total area of the country. Approximately 60%
of its area is inserted in the semiarid region where most tributaries
are intermittent, rainfall is irregular and evaporation rates are high
(Bezerra et al., 2018; Comité da Bacia Hidrografica do Rio Sao
Francisco, 2010).

The SFRB is divided into four physiographic regions,
namely: Upper SFRB, Middle SFRB, Sub-Middle SFRB and Lower
SFRB. They follow the river flow, which covers 34 sub-basins.
It is possible identifying areas that present higher richness and
areas of extreme poverty, as well as areas that present high and
low demographic density (Comité da Bacia Hidrografica do Rio
Sao Francisco, 2016).

The administrative scale includes the supranational, national,
state and local levels. The SFRB is inserted territorially at the local
level. In this research, the SFRB governance is studied both at a
local macro level (the river basin as a whole) and at a micro level
(the sub-basins).

The Sao Francisco River Basin Committee was launched
in 2001, and it has a strong influence on matters concerning the
river basin since then. Its rules and procedures have been updated
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Figure 2. Sio Francisco River Basin and its location in Brazil.

Source: Elaborated by the authors. Based on data from GeoNetwork ANA.
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for 18 years and technical chambers have been created to evaluate
different subjects that resulted in actions such as the elaboration of
the 2004 River Basin Plan, which was updated in 2016. The bulk
water charge system was put in practice in 2010 and was updated
in 2017 (Agéncia Nacional de Aguas, 2017; Assis & Ribeiro, 2018).
Despite the several advances of the water management in
the SFRB, it is possible finding impairments to relationships set at
macro and micro levels - between the SFRB and the 34 sub-basins
composing it. Most actions are taken in the main river canal. There
is no detailed information about the sub-basins in the new Plan
of the River Basin. The bulk water charge system reaches users
who capture water from federal water bodies that are submitted
to the Sao Francisco River Basin Committee (CBHSF). Therefore,
there are no universal water charges for the river basin as a whole
(Comite da Bacia Hidrografica do Rio Sao Francisco, 2016).

METHODOLOGY

The OECD developed the Water Governance Indicator
Framework to help to assess its Water Governance Principles.
The framework is composed of Traffic Light systems that
encompass 36 indicators (three for each principle) and a checklist
with 106 items about governance, which are listed in a short and
mid-term action plan (Organization for Economic Co-operation
and Development, 2018).

The Traffic Light baseline classifies indicators based on a
six-colour scale that goes from ‘In place, functioning’, ‘In place,
partly implemented’, ‘In place, not implemented’, ‘Framing under
development’, to ‘Not in place’ and ‘Non-applicable’. Each class
refers to the current status of the analysed criteria (Organization
for Economic Co-operation and Development, 2018).

Principle 2 of OECD concerns an appropriate scale(s),
which was assessed in the present study. This Principle regards
three indicators: 2.a — What? - Existence and implementation
degree of integrated water resource management policies and
strategies; 2.b — Who? - Existence and functioning of institutions
managing water at river basin scale; 2.c — How? - Existence and
implementation degree of cooperation mechanisms applied
to water resources management across watet-related users and
levels of government from local to basin, regional, national
and upper scale (Organization for Economic Co-operation and
Development, 2018).

In this paper, Principle 2 indicators are analysed using two
different methodologies. For the indicators 2.a and 2.b, it was
adapted the Traffic Light suggested by the OECD in otder to
verify the degree of implementation of the PNRH. For this, data
concerning implementation of management instruments is used.
The qualitative analysis is considered for analysing the effectiveness
of this implementation in improving good governance of water in
river basins. For the third indicator - 2.c - it was preferred to examine
the interaction networks between some scales with prominence
in the Brazilian water scenario and between the different levels
that make up each scale. The details of both methodologies are
described in the following topics.

It was preferred to examine the interaction networks
between some scales with prominence in the Brazilian water
scenatio and between the different levels that make up each one
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of them. The details of both methodologies are described in the
following topics.

Evaluation of Indicators 2.2 and 2.b

The first indicator (2.a) is evaluated in this paper through
management instruments recommended by the Brazilian Water
Policy: water resource plans, system to classify water bodies based
on their water quality, water permits, bulk water charges and
water resource information system. Some authors suggest that
Brazilian water policy implementation could be measured by the
implementation of its management instruments (Barbosa et al.,
2017; Libanio, 2018).

The analysis of the indicator (2.b.) took into account the
implementation and actions of river basin committees. These
committees have great relevance as decision-making space to
ovetlap local and state management limits; they promote regional
integration, as highlighted by Sousa Junior et al. (2016). The other
institutions linked to multi-level water governance are ANA and
National Water Resources Council (CNRH). They are analysed
through the inter-scale and multi-level interrelationships. The
SINGREH itself is a multi-level decision-making institutional
system and its entities (as river basin committees, water resources
councils and water agencies) must act considering multi-level
relationships.

The Traffic Light scale by Organization for Economic
Co-operation and Development (2018) was applied to these
two indicators in order to assess the degree of implementation
of Brazilian water resources policy instruments and the actions
taken by river basin committees in sub-basins of Sao Francisco
Basin. Six criteria were analysed: river basin committees, water
resource plans, water permits, bulk water charges, water resources
information system (or any type of online platform to outspread
information on water resources) and systems to classify water
bodies according to the quality of their water.

Adaptations in the Traffic Light scale included ‘non-
applicable’ class removal since all the selected criteria were applied
to the analysis. The other classes were adapted, so that the higher
the degree of a certain criterion, the better the current condition
of these indicators. Class ‘In place, functioning’ was replaced by
“Very High’; ‘In place, partly implemented’ by ‘High’; ‘In place, not
implemented’ by ‘Median’; Framing under development’ by ‘Low’
and Not in place’ by “Very Low’. Scale colours were maintained,
and they can be observed in Figure 3.

The study by Brito et al. (2020), official documents, the
legislation, water resource plans and information systems were the
main sources for the evaluation of indicators 2.a and 2.b. The scale
and description of implementation degrees are shown in Table 2.

Information was added to spatial data — shapefiles made
available by the National Water Agency — after the scale was
determined to generate maps of the implementation degree of
management instruments and the actions taken by river basin
committees in each sub-basin in the entire Sao Francisco River Basin.

Result analysis was used to infer water governance evolution
concepts based on Principle 2 of OECD. Possible gaps in BHSF’s
multi-level and inter-scale relationships were identified.

RBRH, Porto Alegte, v. 25, e44, 2020
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Table 2. Degree of water management implementation based on instruments and river basin committee.

Degrees

Description

High

Installed committees — but only a few actions put in place

Very Low

Committees

No action was taken to install the committee in the river basin

Water Plans

High Plans remain in their planning horizons

Very Low

No action was taken to elaborate the plan in the river basin

High

Very Low

Implemented water permits and partial supervision

No action was taken to implement the water permits system in the river basin

Water permits

High

Very Low

Wiater chatges at adaptation stage / stabilized, without updates / defaults highet than 10%

No action to implement the water charges system in the river basin

Water charges

High

Monitoring and outspreading information that is not often updated

IS

Very Low

The quali-quantivative situation of water resources are not monitored

High Existing SC still in the planning horizon

SC

Very Low

No action was taken to elaborate a SC proposition

SC = System of classification; IS = Information System

Traffic Light OECD Adapted Scale

Figure 3. Adaptations in the Traffic Light Scale.
Source: Elaborated by the authors.

Evaluation of Indicator 2.c

Indicator 2.c is verified based on the multi-level and inter-
scale interaction of selected criteria to point out cooperation
mechanisms. The multi-level and inter-scale interaction network
developed by Daniell & Barreteau (2014) was chosen to assess
these interactions. Three scales and their corresponding levels were
selected from Daniell & Barreteau (2014) to build the interaction
network, whose existing interactions could be designed, according
to the model shown in Figure 4.

The local level was divided into two sub-levels — mactro
local (river basin) and micro local (sub-basins) - to highlight the
multi-level interaction in Brazilian river basins. Two networks were
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created for each criterion: i) featuring interactions between scales
and ii) considering levels on the same scale.

RESULTS AND DISCUSSION

Table 3 synthesizes the implementation degree of management
instruments and the performance of river basin committees in
the SFRB sub-basins, regarding the frequency of meetings and
the number of actions taken. Throughout the discussion of the
results of this table, qualitative analyses have been performed.

The implementation of these criteria in some sub-basins
such as in Rio das Velhas Basin and Verde Grande River Basin
was classified as High and Very High. On the other hand, in
some river basins, mainly in the smaller ones (located in the Sub-
Middle SFRB and Lower SFRB regions), the water management
implementation degree is very low. None of the river basins in the
Lower SFRB region was classified at Very High Implementation
Degree. The worst situation was observed in the Seco/Talhada
River Basin and Rio de Janeiro/Formoso River Basin. These last
two river basins are in smaller sub-basins that do not present
significant water availability to the river basin.

Minas Gerais State stands out in the implementation
of the PNRH since it holds the sub-basins recording the best
implementation degrees. Bahia State shows significant improvement
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ADMINISTRATIVE
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Federal Constitution (12)
Laws and regulations (I3)

Operational rules (14)

MANAGEMENT
Strategies (G1)

Programs (G2)
Projects (G3)

Actions (G4)

Figure 4. Scales and levels of the interaction network applied to
analyse Indicator 2.c. of OECD Water Governance Principles.
Source: Elaborated by the authors. Based on Daniell & Barreteau’s
(2014) methodology.

in the last few years. The water resource plans of the river basin
developed in this state were updated and have been enhanced. The
river basin committees in Bahia State have their actions improved
due to frequent meetings to discuss relevant issues, including the
mediation of water conflicts. Sub-basins located in Alagoas and
Sergipe (in the Lower SFRB region) are those facing the worst
implementation degrees.

Sub-basins with an installed and operational committee
were classified as High and Very High and presented better results
in the other criteria. This association highlights the connection
between Indicators 2a and 2b (existence and functioning of water
management institutions, and the existence and implementation
degree of integrated water resources management policies and
strategies). Therefore, there is more compliance with Principle 2
and it means better water management at local sub-basin level.

This result corroborates the statements by Sousa Junior et al.
(2016) when they say that committees can promote regional
integration and act as the most important decision-making space
to leverage water policy in a watershed. Integration between river
basin and sub-basin is stronger in these cases, as well as the multi-

8/16

level association between the BHSF and the Salitre River Sub-basin,
which was studied by Brito et al. (2020). It is expected to observe
the overlap of affluent committee members composing CBHSE. It
is essential to improve the power-sharing ability at different levels.
This process characterizes major disadvantages in basins that are
not represented due to a lack of local committee.

However, even for committees implemented and active,
the lack of strengthening of the problem-solving capacity reduces
its performance in management actions. An example of this
can be seen in the difficulty of resolving conflicts in the Salitre
River Basin. This sub-basin faces long unresolved conflicts: the
intensification of the use of water for irrigation, due to the Salitre
Irrigation Project; and, the decrease of the flow in the course
(Comité da Bacia Hidrografica do Rio Salitre, 2017). Rossi &
Santos (2018) reflect that

Decisions about the use of water challenge established
and consolidated knowledge and technical procedures and,
in many circumstances, obscure causal relationships and
legitimize interventions and hegemonic interests. (Rossi
& Santos 2018, p.164, our translation).

The existence of an updated basin plan is another important
aspect of developing sub-basin water policy implementation. The
best-rated basins, based on this criterion, also presented the best
results in the other criteria, except for water use charges. The hard
time implementing these charges is evident in many low ratings.

Results recorded for each criterion were spatialized and are
shown in the maps presented in Figure 5. The implementation level
classification was based on actions taken by river basin committees
(Map 1 - Figure 5) have shown that only three of these basins
presented “Very High’ implementation and action degrees: Para,
Rio das Velhas and Verde Grande basins. Committees in these
areas take more intense actions in PNRH execution, and such
intensity reflects the high degree of management-instrument
implementation. These sub-basins have already implemented
the bulk water charge, their plans were already elaborated and
updated, and they have larger amounts of information available.

Of the 34 sub-basins, only 18 have committees installed.
The Upper and Middle SFRB regions recorded the best results.
On the other hand, the Sub-Middle and Lower SFRB regions
still demand policies and actions to create the committees.
Therefore, most of their river basins were classified as “Very
Low’ and ‘Low’. Freitas (2015) identified the same situation in
the SFRB; he stated that the greatest difficulty in this shared
river basin lies on integrating the efforts of all committees into
collective actions.

However, since 2017, 18 federative units joined the
PROCOMITES - National Program for the Strengthening of River
Basin Committees, which should stimulate the discussion for the
design of the non-existent basin committees. In the SFRB, only
Minas Gerais did not adhere to the program (Agéncia Nacional
de Aguas, 2020).

By taking into consideration implementation of the criterion
‘water resource plans’ (Map 2 - Figure 5), one can observe higher
variability in the implementation degrees, going from “Very High’
to “Very Low’. All states have their own plan. The oldest plans
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Table 3. Water management implementation degrees at the SFRB sub-basins.

Sub-basin Domain Committee  Plans Wate:r Water SC IS
permits  charges

Afluentes Mineiros Alto SF MG High High High

Para MG _ Very High  Median High

Paraopeba MG High High High

Entorno Trés Marias MG High High High

Velhas MG High * Very High
E Paracatu MG/DF/GO* Median High Median Median
%  Riode Janeiro/Formoso MG Very Low  Very low High Very Low Median
8 Jequitai MG High High High Median Median
S Alto Preto MG/DF/GO* [[INEOWI  High High Median

Urucuia MG High High High Median

Pacui MG High High High

Verde Grande MG/BA* | VeryHigh  High High

Pandciros/Pardo/Manga MG High High High

Carinhanha MG/BA* Very Low High High

Corrente BA High Median High Median
g Paramirim /St Onofre BA High High High Median
‘{30 Alto Grande BA High Median High Median
g Medio/Baixo Grande BA High Median High Median
"E" Banks of Sobradinho Lake BA High Very Low Very Low Median

Verde/Jacare BA High High Median

Rio do Pontal PE Median Very Low Median
o Salitre BA High Very High High Median
ﬁ Garcas/GI16/GI7 PE _ Median Median Very Low Median
®  Curaca BA Median High Very Low Median
g Brigida PE Median Median Very Low Median
E Terra Nova/GI4/GI5 PE Median Median Very Low Median
—é Macurure BA Very Low Median High Very Low Median
P Pajeu/GI3 PE Median Median Very Low

Moxoto pE/AL [N Median High
a Seco/Talhada AL Very Low High
i, Curituba SE Very Low Median
?‘,‘ Alto Ipanema PE/AL* Very Low High
£ Bx. Ipanema/Bx. SF (AL) PE/AL* Very Low High
~  Baixo SF (SE) SE Very Low  Very Low Median

*Federal Government Domain; SC = System of classification; IS = Information System

are the ones elaborated in Pernambuco (1998) and Bahia (2004)
states. The other states published their plans after 2010.

The best river basin-plan conditions were observed in
three sub-basins: Rio das Velhas, Verde-Jacare, and Salitre, whose
resource plans and actions already reached their recent targets;
therefore, they achieved “Very High’ implementation degree.

However, many sub-basins do not have a water resource
plan yet. In the region of Baixo SE, there is no action to prepare
plans in any of the sub-basins. This situation was also identified in
the sub-basins Rio de Janeiro / Formoso and Margem Esquerda
do Lago de Sobradinho, which led to the classification in a “Very
Low” degree. The other sub-basins have a published plan, some
still in the planning horizon (classified as “High”), others out of
date (classified as “Medium”).

Furthermore, there is not enough condition for execution of
several plans that have been drawn up. Organization for Economic
Co-operation and Development (2015b) highlights that the lack
of financing and the limited capacity to execute planned actions
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are the main aspects that point to poor coordination of water
resources plans. Therefore, the elaboration of this document, by
itself, is not capable of making water resources planning efficient.

An example of the inability to carry out the actions of a
water resources plan can be analysed in the Salitre River Basin. Its
plan was published in 2017 and one of its programs - Strengthening
of the Governance Network - foresees seven actions for its
execution, all with a start scheduled for the first and second year
of the document’s planning horizon. However, currently in 2020
there is no action initiated or even discussed within the committee.
The committee has drafted only one resolution and three meeting
minutes are available for public consultation. None of them with
themes about the program mentioned above (Comité da Bacia
Hidrografica do Rio Salitre, 2017; Instituto do Meio Ambiente e
Recursos Hidricos, 2020).

Water permits embodied aspects related to water resource
enforcement (Map 3 - Figure 5). All sub-basins presented
implementation degree between ‘High’ and ‘Median’. By analysing
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Figure 5. Water management implementation degrees in the SFRB sub-basins (maps).
Soutce: Elaborated by the authors, based on data from GeoNetwork ANA.

water permits alone, one can see that all river basins had well-
established water permits criteria and a system focused on the
concession of use rights. However, the situation in some states is
unfavourable if one takes into account the absence of monitoring
and enforcement.

Based on the analysis of the platforms for the dissemination
of state information or websites, the Bahia State makes many
oversights and inspection actions available, but they have not been
updated since 2009. There is no information about enforcement
actions in Pernambuco, Alagoas and Sergipe states, and it highlights
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the lack of these types of action; therefore, their river basins were
classified at ‘Median’.

The lack of an efficient inspection causes problems and
conflicts for the use of the water even in river basins with an
effective water permits. Ribeiro et al. (2018) highlight one of the
problems of the Rio das Velhas Basin. In 2013, the river basin
committee identified that 80% of water availability is granted in
some stretches of the river, without considering the insignificant
uses. Only in 2015, the Committee created a flow management
group, but which did not issue a final report on its activities. In
2017, the Committee started the process of re-registering water
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users. The authors also point out “The State’s impossibility to grant
the right to use water resources demanding users” (Ribeiro et al., 2018,
p. 350, our translation).

When it comes to bulk water charges (Map 4 - Figure 5),
although the situation is uniform, it remains unfavourable. Only
3 of the 34 sub-basins have fully implemented this instrument.
The water charge system established to Pard and Verde Grande
sub-basins was recently launched (in 2017) and it remains at
adjustment stage. Rio das Velhas sub-basin charges water resource
use since 2010, but the system was not updated yet. Alto Preto
sub-basin (Minas Gerais State) charges water use since 2014, but
without updates. So, all these river basins were classified as ‘High’
implementation degree.

Other sub-basins (located in Pernambuco, Alagoas,
Sergipe and Bahia states) are at different implementation degrees.
Pernambuco State is preparing a study about water charge system
implementation, which is about to be approved. Alagoas State started
discussions about a possible water charge system implementation
in its river basins. Sergipe State started studies about launching a
water charge system, but it did not include the SFRB sub-basins.
Since 2006, Bahia State has been charging sanitation users for
bulk water supply through a system similar to that of the SFRB.

The lack of an universal bulk water charge for all users can
lead to conflicts over water use. Some users started to abstract water
in the tributary rivers where the charge had not been implemented.
This has resulted in conflicts between users of the main river and
of sub-basins due to reduced water availability (Assis et al., 2018;
Vera et al., 2017).

All states in the SFRB have an information system or
some sort of online platform to outspread information. Because
most of them do not have a large amount of information or have
information that is not updated so often, the sub-basins located
in these states were classified as ‘Median’ implementation degree
when it comes to water resources information system (Map 5 -
Figure 5). The only exceptions were the river basins in Sergipe
State, which have recently improved the information dissemination
about their water resources. Rio das Velhas and Verde Grande sub-
basins also make lots of information available in the platforms of
river basin committees. Such information availability allowed their
classification as ‘High’ and “Very High’ implementation degree.

The System for water quality classification (Map 6 - Figure 5)
was the only one amongst the management instruments that
presented five implementation-level classes. Most sub-basins have
been classified as Low’ or “Very Low’ implementation degree,
mainly the ones composing the Sub-Middle SFRB and Lower
SFRB regions. Only Rio das Velhas Sub-basin was classified as
“Very High’ implementation degree since it was the only one that
had recently updated its ‘System for classification’ process.

However, problems are identified even in river basins with
the system for water quality classification elaborated. Machado et al.
(2019) point out problems in the elaboration of diagnoses and in
the definition of parameters and scenarios. In addition, the authors
highlight the absence of guidelines regarding the improvement
in water quality.

Regarding Indicator 2.a., the existence and implementation
level of policies and integrated water resource management
strategies —management instruments applied at the micro local level
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of the SFRB (sub-basins) - showed that the implementation of the
Brazilian water policies is not uniform. Some strategies are better
implemented while some others remain incipient. This scenario
points towards the hard time to implement integrated strategies
focused on shared and large river basins, such as the SFRB.

As for Indicator 2.b. - existence and functioning of water
management institutions at hydrographic scale -, the analysis of
the river basin committee as a deliberative and participatory entity
at micro local scale highlighted the importance of its creation to
enhance the implementation of the herein addressed instruments.
The longer the existence of the committees, the better the
actions and enhancements in water governance. The existence
and functioning of water management at the micro local scale
also reflect the greater multi-level interaction with both the macro
local (the basin) and state levels. Multi-level interaction stood out
in sub-basins in states that present water-policy implementation
ahead of schedule.

Water management in Brazil at different national, state
and water basin levels are appropriate for water management scale
based on Principle 2 in integrated systems. However, the analysis
of indicators in the BHSF evidenced that system complexity is
hindering this integration.

The complexity observed in a basin such as Sio Francisco
due to its large area and domain heterogeneity, and water availability
in its sub-basins makes its multi-level governance system even
more challenging. According to Siegmund-Schultze et al. (2015),
such system coexists with inevitable internal and external
friction, but government agencies are not able to share roles and
responsibilities yet.

The interaction network was created to verify multiscale
and multi-level interactions between committees and Brazilian
water policy management instruments in the SFRB (Figure 06).

The six criteria showed two interaction inter-scale and
multi-level forms to the three assessed scales: administrative,
institutional and management. The Supranational (A1) and
International agreement (I11) levels were not evaluated since the
SFRB is a national basin. These levels account for situations in
international transboundary basins.

River basin committee interactions in the institutional
scale at national (A2), state (A3), macro local (A4) and micro local
(A5) level happen due to the proposition of laws and regulations
(I3), and of operation rules (I4), at the four management levels.
Moreover, the national level interacts with the institutional scale
(Federal Constitution — 12) and with the developed strategies (G1),
because of federal determinations and PNRH implementation
by the government agencies, such as ANA. Such agencies are
responsible for effectively applying the water law and for regulating,
monitoring and planning action.

Plans, water permits, bulk water charges and classification
systems have the same interaction networks as the committees. The
national (A2), state (A3), macro local (A4) and micro local (A5) levels
interact with the institutional scale through the proposition of laws
and regulations, and of operational rules, at the four management
levels. The administrative scale interacts with operational rules in
the information system. This outcome is justified by the operation
model of Brazilian information systems, which are in charge of
outspreading information about water resource data.
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Indicator 2.c. - existence and implementation level of
cooperation mechanisms set for all users and levels of government
and local, regional, national and higher river basin levels -
boosted the analysis of inter-scale and multi-level interaction
networks as a cooperation tool, since the Brazilian water policy
states that water management must be integrated, participative
and decentralized. The interaction network highlights that the
predicted and idealized interaction in the legislation can be
perceived either in the committee or in management instruments
based on conceptual terms.

However, by analysing the performance of practices, and
by comparing results recorded for the network of interactions
with implementation degree criteria results, one can see that
interaction is not efficient, or uniform, since policies remain not
fully implemented 23 years after their implementation in a relevant
national river basin such as the SFRB.

CONCLUSION

Although the SFRB presents a high implementation
degree of the PNRH management instruments at the macro
level, as well as a highly active Basin River Committee, it also
shows worrying aspects at the micro level. The 34 sub-basins
which compose this river basin present great water management
degree variability. Water permits instruments and river basin
plans are the best implemented in the sub-basins. The worst
scenario regards the bulk water charges instrument. The best
results were recorded for sub-basins located in the Upper and
Median SFRB regions when comparing to the Sub-Middle and
Lower SFRB regions. Such a fact may be justified by the effort
of Minas Gerais and Bahia states manage the water resources in
the SFRB, given the great representativeness of their contribution
areas (85% of the total extension of the SFRB). Moreover,
areas inserted in the semiarid region, the ones belonging to the
Brazilian Northeast (Sub-median and Lower SFRB regions) have
lower water availability.

However, the state of Bahia, despite good progress in
the implementation of the instruments, faces problems in water
management due to difficulties in resolving conflicts over the
use of water.

The implementation of river basin committees is the
first step towards the implementation of water management
instruments and other actions of the PNRH. Although the SFRB
Committee was created almost two decades ago, most sub-basin
committees still need improvements, and some sub-basins do not
even have a committee yet. Based on these results, sub-basins
showing active committees have advanced management-instrument
implementation processes. Although, many of them are not able
to execute the instruments efficiently and need improvements to
reach the governance objectives.

The interaction network (considering inter-scale and
multi-level interactions) shows that some of these interactions ate
conceptual only. The expected interaction does not show good
results in the Sao Francisco River Basin, given the multiple levels
involved at management scale. If the expected interaction could
be applied in a balanced way, the implementation of water policies
would be uniform in all its sub-basins, in all involved states. The
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challenge lies on following all the established criteria over a shared
and large basin as the SFRB. There is no way to better manage
water in integrated systems without advancing at all levels.

Managing water resources at appropriate scales and levels
in a basin that encompasses a federal, state and river basin and
its 34 sub-basins is a difficult task. The reasons for this can be
both because of territoriality (border limitations and geopolitical
barriers) and of governance aspects (overlapping legal and
institutional layers and lack of congruence between decision-
making spaces). Therefore, implementing water policies at all these
spheres is the first step towards integrating and strengthening
of the governance system.

Based on the results, one can see the importance of a
broader articulation between sub-basins and management entities
at different levels of administrative scale (federal, state and river
basin) and at different scales (institutional and management). It
would allow governance to be similar and balanced in the entire
river basin. Siegmund-Schultze et al. (2015) also observed the
difficulty in achieving multi-level governance. They have pointed
out that the main challenge faced by entities involved in the SFRB
water management lies on the articulation and associations in the
institutional scenatio at federal and state levels.

The implementation of policies and strategies, as well as
the functioning of institutions and cooperation mechanisms, are
basic indicators for Principle 2 of OECD (Appropriate scales
within basin systems). In the case of the SFRB, some advances
can be identified, but more effort is needed in order to achieve a
better performance if one takes into consideration the basin as a
whole. As it has already been observed by Gillet et al. (2014), the
deficiency at the micro level, in such a significant river basin, can
lead to setbacks and barriers to water governance in the assessed
river basin at the macro level.

The application of these governance principle indicators
was a first step towards evidencing the real situation faced by the
SFRB in terms of integrated management between scales and
levels. Just identifying the degrees of implementation of the basin
committee and management instruments is not enough to analyse
multi-level governance in basins at different levels. Qualitative
analysis is necessary to complement the discussion.

The fact that the SFRB is such a complex basin is one of
the reasons for not achieving full progress more than 20 years
after the enactment of the PNRH. On the other hand, if this
basin has such a significant advance at local macro-level (basin
level), why would it not reflect on the sub-basins? The role of
states in sub-basin management is stronger than the association
between basin and sub-basin. There is a greater progress in
managing river basins which are located in states with a better
water policy management.
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