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Abstract: A water-energy-food (WEF) nexus assessment supports natural resource management by
providing an integrated framework for evaluation and decision-making. The participation of a wide
range of stakeholders is essential for achieving environmental, economic, and social sustainability
in this framework. This analysis supports the decision-making process of the nexus assessment by
facilitating dialogue between stakeholders in order to achieve long term efficiencies, especially in
rural landscapes where most of the services connected to WEF securities are provided. We identify
the most relevant stakeholders operating in the connection between agricultural practices and the
WEF nexus to stimulate their engagement in the nexus governance. The study area was the Atlantic
Forest Reserve of Ribeirao das Lajes, Brazil. A stakeholder analysis, generating qualitative data using
snowball sampling interviews was applied and, after the identification of stakeholders, an analytical
categorization disclosing potential conflicts among them was performed. We obtained a pool of
stakeholders from different organizational types, including a large number of public entities at
local and state levels. The main threat to the development of the project is considered to be the
lack of communication between the parties. We note that the prior identification of this group of
stakeholders facilitates this communication, enhancing social representation in the area. Outcomes of
this study demonstrate the relevance of stakeholder analysis in nexus governance for integrated
natural resource management.

Keywords: natural resource management; nexus approach; sustainability; stakeholder analysis;
participatory methodology

1. Introduction

Natural resource management is a multifaceted endeavor, as is the concept of sustainability.
Active and continuous consultation between experts and stakeholders is fundamental for two main
reasons. First, on the part of natural resources, it is necessary to highlight the interlinkages that
exist in their use and production. The Water-Energy-Food nexus aims at defining the risks and
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opportunities that comprise a given scenario and the possible solutions that may apply to it. It is
especially important for the planning of rural landscapes, where most of the areas (water springs,
forest fragments, agricultural fields, among others) that provide the vital ecosystem functions are
located. Experts from different backgrounds must work together to build a common understanding of
the complexity of each distinct system, defining a portfolio of effective policy responses or direct action
initiatives [1,2]. The evaluation then proceeds using a transdisciplinary research design based on high
coordination between experts through co-creation of knowledge, cross-validation, and case-specific
adaptation [3].

Secondly, when dealing with environmental projects aimed at the preservation of landscapes
or natural resources, it is necessary to draw a line between the use and protection of certain limited
resources. However, preferences about where to draw this line may vary among decision-makers and
beneficiaries of the resources, who may have discordant views [4].

For a project to be sustainable from the economic, social, and environmental point of view, it is
necessary that both of these dialogical evaluation processes work effectively and that they are then
integrated with each other. Thus, a process of this kind requires a good and common understanding of
both the physical and the institutional scenarios, determined by the stakeholders and their interests.
In this framework we define stakeholders not only to include those individuals who can affect the
outcome of the project, but also those who may be affected [5]. Without this understanding, a project
may fail, for example, in representing the needs of marginalized parts of society or the needs of a local
community. Engaging these actors in the governance process relating to public goods may result in
their empowerment, enhancing the democratic process through the institutions involved [6,7].

We propose stakeholder identification and categorization for a nexus assessment of the
Ribeirao das Lajes reservoir, located in the hydrographic region of Guandu, in the Brazilian state of
Rio de Janeiro, whose resources are threatened by anthropic action and climate change. The nexus
assessment project is named Projeto Nexus and aims to identify the impact of agricultural practices in
the water-energy-food (WEF) nexus. The wellbeing of the population of the state, as well as of the
local economy, is strictly reliant on the water of the basin and, therefore, on its long-term preservation.
Moreover, the area is located in the Atlantic Forest biome, one of the hot spots of biodiversity in
Brazil. This analysis addresses the research questions: Who are the stakeholders involved in food,
energy, and water governance in the rural landscapes of Rio de Janeiro’s Atlantic Forest? What type of
organization are they and what are the implications for integrated nexus governance? The present
work is designed to prevent science-to-policy gaps [8] between experts leading the evaluation process
and the decision-makers, as well as gaps between the decision-makers and the users of the resources of
the reservoir of Ribeirao das Lajes, thus fostering public participation [9].

Brazil represents an exemplary testing ground for the challenges that the nexus is set to overcome,
not only since it is one of the regions that will be badly affected by climate change [10], but also
because its economy is intensely related to global economic trends, being highly reliant on its exports
of farming and agricultural products, as well as of energy commodities [11]. The use and production of
these resources is thus strongly interconnected. These problems are even more urgent in the Atlantic
forest biome, as three-quarters of Brazil’s population live in this biome putting its integrity at severe
risk. A better understanding by, and involvement of, the federal, state and municipal institutional
decision-makers could result in the implementation of science-informed policy-making based on
the nexus.

1.1. The Water-Energy-Food Nexus Approach

The nexus approach was developed to face the challenges coming from the rising demand for
food, water, and energy, which, due to global population growth and climate change, are increasingly
scarce, facing ever increasing demand [2]. Globally, 90% of water depletion is caused by agricultural
food production and energy generation [8]. Policymakers need tools that incorporate the interlinkages
between water, energy, and food. Nexus assessment offers a research framework that can be used for
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this purpose: by analyzing synergies and trade-offs, it seeks to break down the different concurring
factors in a uniform structure to describe a complex reality.

In the 2010s, scholars made large use of the nexus in academic research [12,13] in response
to what was considered overly sector-specific responsiveness to environmental and resource
management [14-16]. The supporters of the nexus approach advocate that an integrated assessment
of the issues that affect natural resources will result in a more sustainable response [15]. It is also
noted that the resulting better allocation of resources in a specific region will result in more effective
protection of the poor, whose subsistence is often tightly linked to environmental integrity [17].

However, while it is developing quickly, many also point out the multi-sectoral challenges
that arise from this approach, rooted in the complex reality of institutions that often operate in
‘silos” addressing resource management individually in each respective regional context [15,18,19].
Subsequently, the commitment to developing a robust and integrated scientific response is not sufficient
to develop an efficient policy response when this is not supported by efficient coordination and equal
understanding between decision-makers [11,15,20]. To understand the complex system of linkages
among the institutions that use and control these sectors in each geographical context, the nexus
approach calls for continuous stakeholder dialogue [2] between researchers and stakeholders [8].
To facilitate this dialog, some authors are developing methodologies that engage stakeholders in
nexus governance and decision-making, including semi-structured interviews [21] and workshops [19]
involving academics, policy-makers, or private individuals.

The stakeholder analysis has appeared as a strong approach as demonstrated by White et al. [13],
who assesses the understanding of the nexus among the stakeholders in Phoenix, Arizona, to enhance
nexus governance through focus groups and interviews. In another study on the project Central Asia
Nexus Dialogue, a stakeholder analysis was carried out to improve inter-sectoral cooperation in the
WEEF nexus as an aspect of communication strategy using working groups, national consultation,
and meetings [22].

With this study, we present stakeholder analysis as a functional tool that supports stakeholder
dialogue in the decision-making process of nexus assessment. We test the snowball sampling
methodology to check multi-level stakeholder involvement. We seek to verify the ability of this method
to define the stakeholder scenario regarding the impact of agricultural practices and their impacts on
nexus assessment in Ribeirao das Lajes, which is the novel aspect of our findings. Snowball sampling
has been proven to be an effective sampling technique to include hard-to-reach hidden population
subgroups [23], especially when dealing with diverse communities [24]. In the case of the present
analysis, the diversity of the stakeholders is reflected in the diverse water-energy-food institutional
environment and representative institutions and by the large share of beneficiaries that may be
affected by a change in the use of the resources of the area. We have then operated stakeholder
categorization accordingly in the attempt to highlight the nature of the organizational structure (private
or public) and the scale on which they operate. In our approach we focused on overcoming two
challenges to the nexus. These are: (i) including a wide range of diverse stakeholders in order to
increase the representativeness of the affected population and to foster the co-creation of knowledge
from diverse backgrounds involved in the decision making [1,2,8]; and (ii) delineating the existing
governance framework of public and private stakeholders operating at different scales (local, state,
or national) in the region. The lack of integration among private and public sector, or the public
sector operating at different scales or in different nexus areas, may result in a discontinuous flow
of scientific knowledge and understanding of the nexus, harming the decision-making process and
effective integrated policy-implementation for land-use management [11,15,19,20].

1.2. Participative Approaches and Stakeholder Analysis in Environmental and Conservation Projects

Resource managers have often preferred to avoid undergoing participatory models that include a
large number of stakeholders with different backgrounds [25]. This is because it was believed that
different interests and views would significantly slow down the decision-making process [4] and also



Water 2020, 12, 1977 40f 15

because stakeholder engagement requires more money and effort [19]. As a result, decision-makers
opted for what is conventionally called a “theory-driven approach” that relies mostly on past research
and examples [26], or ‘silo” approaches carried out alone by specialized institutions and agencies [27].

Nonetheless, it is recognized that a participatory modeling approach requires wide stakeholder
participation, thus representing a more effective process to deal with the use of natural resources [28].
The linkages that exist between the managers and the beneficiaries of a certain ecological system are an
integral component of such a system, being determinant to its evolution [29].

It is possible to sum up the functions that a participative stakeholder dialogue serves in an
evaluation project in three ways [30,31]. First, it serves a normative function; by focusing on the
process of inclusion and social participation, it stimulates a sense of ownership and responsibility
in the population regarding public goods. Furthermore, it grows confidence in the democratic
representative power of institutions by adding transparency to the governance process [32]. Secondly,
it has a substantive function by allowing an enriched understanding of the situation that stimulates
cross-validation and co-creation of knowledge, thus increasing the legitimacy of a model. This is
particularly evident throughout nexus assessment, which discloses the multidimensional endeavor
via which the use and production of resources are linked, thus demonstrating the need for diverse
knowledge in the evaluation process [1]. Moreover, considering the opinion of actors that live or
work in close contact with the resources at stake (the “wisdom of crowds”) adds knowledge about
the peculiarities of the problem, helping to tackle it in a better-targeted way [33]. Thirdly, it has
an instrumental function since cooperation between players highlights diverging interests that may
potentially harm the success of the project, thus stimulating the creation of a common goal to better
address collective action and decision making [32]. Furthermore, within the framework of nexus
assessment, it unveils how the administration of WEF sectors is institutionally linked across local and
national scales [13].

In this light, the present stakeholder analysis moves to build a common understanding of
the urgencies among the stakeholders included, starting from a group of experts and institutional
stakeholders who are more closely involved in the project or the region considered. This already
diverse group comprises individuals from the public and private spheres and with differing interests in
the project, be it economic, political, or social. We aim at drawing attention to the level of involvement
of each player and to nourish a deeper understanding of the group of individuals who are not included,
who could either cooperate with or work against the future development of the project. We adopt the
definition of stakeholder based on Freeman’s seminal work [5], incorporating not only the people who
may affect the project but also those who will be affected by the intervention.

2. Materials and Methods

2.1. The Nexus Assessment and the Region of Ribeirdo das Lajes

The nexus assessment carried out in Projeto Nexus aims at identifying the best conservation
agricultural practices to ensure water, energy, and food security in the Ribeirao das Lajes reservoir,
located in the Hydrographic Region of Guandu, in the Brazilian state of Rio de Janeiro (Figure 1).
The area is crucially relevant for the economic and social wellbeing of the state of Rio de Janeiro: not
only is it responsible for supplying water to 80% of the population of the greater area of the state
(around 9 million people), but it is also employed in local agriculture and produces 25% of the electricity
consumed [34]. The resources of the reservoir are continuously put at risk due to the region’s fragile
ecosystem, which has undergone significant transformations over the years and faces risks derived
from climate change. Soil degradation threatens the availability of water, while pollution of the affluent
rivers of the basin repeatedly causes contamination problems that affect the population of the State,
thus putting the management of the region in the media spotlight (https://www.ecodebate.com.br/2020/
02/21/agua-potavel-a-insustentavel-situacao-do-saneamento-no-brasil-2/). Furthermore, the reservoir
is located in the biome of the Atlantic forest, which, facing heavy deforestation and fragmentation,
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is steadily shrinking, with the majority of remnant areas lacking legal protection [35]. The fragile
ecosystem of Ribeirao das Lajes is indicative of the vulnerability of the water supply system that
the country is facing as a consequence of climate change. In 2014 a severe drought led the biggest
dams of Brazil operating at only 16.1% of their capacity [36], causing extreme shocks in hydropower
consumption and lack of water for the population and agriculture, calling for more attention on the
interlinkages between these resources [37].
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Figure 1. Basin of Guandu river’s hydrographic region.

The construction of the dam started in 1905 with the primary intent of generating electric energy
for Rio de Janeiro, then the capital of Brazil, and was promoted by Light, a Canadian company that
still has property claims in the area [38].

Vaz [38] and Serqueira [39] argue that, throughout the historical development of the reservoir,
the binding necessities triggered by the industrialization of Rio de Janeiro and its rapid population
growth have often put pressure on the decision-making process regarding its implementation and
have resulted in irreversible damages to the environment, people, animals, and materials.

Currently, Light group, in addition to being the largest landowner in the State of Rio de Janeiro, is the
major supplier of energy to the population, with a capacity of 855 MW. Today the group declares through
its public channels (http://www.light.com.br/grupo-light/Empresas-do-Grupo/light-energia.aspx) its
commitment to the sustainable development of its properties and, therefore, is interested in pursuing
projects in this direction.

2.2. Methodology

Following the definitions of Reed et al. [9], our stakeholder analysis is driven by both a normative
and an instrumental rationale (Figure 2). The instrumental rationale seeks to stimulate the co-creation
and cross-validation of knowledge in a cooperative process for the implementation of the project.
By drawing from a pool of already known stakeholders, we ask them to disclose information regarding
their interests and their opinion on covert stakeholders who are otherwise neglected, in an attempt to
generate the co-production of knowledge that will be used to encourage the decision-making process
in WEF governance. The normative driver of our analysis is provided by the effort to include a larger


http://www.light.com.br/grupo-light/Empresas-do-Grupo/light-energia.aspx

Water 2020, 12, 1977 60f15

range of societal needs and preferences into the evaluation process, trying to identify the best entities
that can represent the nine million beneficiaries demanding water, energy and food security.

Rationale

I Descriptive I | Normative | | Instrumental

Typology /

Step 1: Identifying stakeholders | Step 2: Differentiating between and Step 3: Investigating relationships
categorising stakeholders between stakeholders
Methods /\
Semi- Analytical Reconstructive Actor- Social
cl;;cuuss structured z‘m:“ categorisation categorisation linkage Network K’r‘lﬂc;\gI;:ge
P interviews pling (top-down) (bottom-up) matrices Analysis

Interest- Radical Stakeholder-led Q

influence transactive stakeholder methodology

matrices -ness categorisation Source: Reeds et al. (2009)

Figure 2. Schematic representation of the stakeholder analysis rationale, typology and methods
according to Reeds et al. (2009) [9]. The procedures adopted in this research are highlighted in blue.

With the present analysis, we aim to fulfill the identification and categorization of the stakeholders
and unveil possible conflicts among them in our attempt to answer our research question. We want
to disclose stakeholders who may have been neglected to both inform them about the issues being
tackled in the nexus assessment and to include them in the decision-making process. By doing so,
we can express our results in terms of the implications of a stakeholder analysis for an integrated nexus
assessment of natural resource governance.

2.2.1. Framework for Participatory Impact Assessment

Albeit not strictly relevant for the purpose of this research, the present stakeholder analysis will
contribute also to the theoretical framework of the evaluation process of Projeto Nexus, the Framework
for Participatory Impact Assessment (FoPIA). Following Konig et al. [40], the FoPIA methodology,
a participatory methodology designed to assess the impact of land-use policies and investments on
regional sustainability [40-42], was used as a basis for the participatory engagement in the project.
We applied its three main stages: the first stage is to develop the local scenario by describing the
physical aspects as well as current public policies that may apply and the socio-economic situation of
the area; in the second phase, the effect of a set of possible agricultural practices and their effectiveness
is evaluated with regards to the state of water, food, and energy security in the area; in the third
stage, the results are used to build up impact scenarios and validate them with the stakeholders.
A stakeholders analysis serves the purposes of FoPIA by providing qualitative data that outline the
wide number of actors who live and operate with the resources at stake, to inform them of the risks
and to debate the best solutions that have been identified based on the needs of the population and
of the local economy. Large and influential stakeholders are also identified within the framework of
the FoPIA as they may contribute to the decision-making process with their knowledge or, instead,
obstruct its implementation.
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2.2.2. Selection of Participants

The first step of this research employs a snowball sampling strategy conducted among a number
of informants from different organizations either partnering in or assisting with the evaluation of the
nexus assessment in Ribeirao das Lajes. This base of informants was selected for its expertise and
understanding of the WEF nexus and its solid knowledge of the historical development of the region.

Through an online survey, we gathered opinions from 10 respondents across four different
organizations that represent expertise in all the three nexus sectors. In order to include a broad
range of different interests, these organizations pertain to different environmental governance sectors,
including the public, private, and nonprofit arenas.

The informants pointed out a set of organizations, individuals, and associations that they defined
as crucial in the decision-making process and that should, therefore, be included—if they were not
already part of the nexus assessment group.

2.2.3. Data Collection and Analysis Procedure

We created an online survey using Google Forms and shared it via email with partners of the
nexus assessment group of Ribeirao das Lajes. The decision to use an online survey was due to the
fact that the interviewers and the interviewees were in different locations at the time of the survey.
The survey was structured in four questions that aimed to qualitatively identify: (i) the main issue to be
tackled in the reservoir, thus highlighting their interests; (ii) the urgency of an intervention in the area,
thus highlighting their level of concern; (iii) their opinion of the stakeholders who play a crucial role in
the implementation of the project who either have high influence in the decision-making process or
who could have influence if they were involved; and, finally, (iv) their opinion of the stakeholders who
may undermine the development of the project, who are either already included or who should be
included to resolve covert conflicts.

With the results obtained, we seek to obtain a list of the stakeholders who need to be involved.
We then use this list to identify them by the frequency with which a certain stakeholder is mentioned
through snowball sampling interviews. Next, we operate a categorization of these stakeholders. This is
an analytical top-down categorization [43]. The analytical methodology assumes that the researchers
define the categories according to the main objectives of the project, in order to have a clear vision about
which stakeholders should be engaged for each particular aspect of the project. Since the assessment
comprises the three dimensions of water, electricity, and food security, the categories used are the main
area of interest for each stakeholder in terms of the WEF nexus, the governance sector (i.e., private,
public, nonprofit), and the level on which they are active (basin, local, state, national, or international).
This attempts to unveil the possible dynamics of cooperation, or threat, between the public and
private sectors throughout the implementation of the project. This categorization is implemented as a
continuous process by the stakeholders themselves through a reconstructive bottom-up categorization
in the next steps of the assessment.

3. Results and Discussion

3.1. Definition of the Issue and Stakeholder Framework

In the first phase, participants were asked to highlight the main issues that affect the area under
investigation, regarding the impact of agricultural practices in the WEF nexus. Responses show the
different areas of interest that will define the boundaries of the stakeholder identification process,
thus narrowing the selection to groups of experts or entities living or working closely with these factors.
The respondents had the possibility to choose more than one option. In this regard, soil degradation was
indicated by all informants as one of the main threats to be tackled, while water pollution was chosen
by 50%. Additionally, water availability and biodiversity were regularly mentioned by, respectively,
40% and 30% of the interviewees. Other existing issues, like the low touristic activity in the area, floods,
and wildfires were not indicated as crucial for the Ribeiro das Lajes nexus assessment in this context.
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3.1.1. Identification of the Stakeholders

The identification process follows the direct result of the snowball sampling interviews. The list
of all the organizations quoted gives an indication of the most widely identified stakeholders and is
reported in Table 1.

Table 1. Frequency of stakeholders mentioned by different informants. The columns anonymously
indicate the answers of the informants.

Mentioned Stakeholder Informants Total
Light ® ® ® ® ® ® 6
Cedae (State Company for Water and Sewage) ® ® e o e ® 6
Emater-Rj (Technical Assistance and Rural Extension R] State Company) ® ® 2
Secretary of State for Agriculture, Livestock, Fishing and Supply (R]) © e ® 3
Local Municipalities (generic) ® ® ® ® ® ® @ 7
o City of Angra dos Reis ® 1
o City of Pirai ® ® ® 3
o City of Rio Claro ® ®© o e 4
Health Protection Division of Pirai ® 1
Health Protection Division of Rio Claro ® 1
Local companies ® ® ® ® 4
Ambev ® 1
Nestlé ® 1
Incra (National Institute for Colonization and Agrarian Reform) ® ® ® 3
Sebrae-Rj ® 1
Senar-Rj (National Rural Learning Service) ® 1
Pesagro-Rio (Agricultural Research Company of the State of Rio de Janeiro) ® 1
Fiperj (State Fisheries Institute Foundation) ® 1
Saf/Mapa (Secretary of State for Family Agriculture and Cooperativism R]) ® ® 2
Secretaria da agricoltura e do meio ambiente Rio Claro ® 1
Municipal Department for Agriculture (Pirai) ® 1
Municipal Department for the Environment (Pirai) ® 1
Secretary of State for the Environment and Sustainability (R]) ® ) 3
Secretary of State for Social Development (R]) ® ® 2
Firjan ® 1
Sicoob ® 1
Banco do Brasil ® 1
Comite Guandu ® o @ ® ® 5
Inea (State Institute for the Environment) ) ® ® 3
Epe (Energy Research Company) ® 1
Ceivap (Committee for Integration of the Paraiba do Sul River Basin) ® 1
Conservation International ® 1

It is possible to observe that there is a large number of public entities at all levels (local, federal or
national) and a smaller number of private or non-profit entities. Out of the 32 mentioned entities, only a
few are identified several times, suggesting that there is a limited group of stakeholders commonly
recognized as being closely linked with the reservoir or with the nexus sectors in the area. On the other
hand, several entities are mentioned only once, suggesting that their presence in the debate should be
agreed upon among stakeholders.

The most recognized entities were Light, the company that owns property rights in the region and
that, as mentioned earlier, has been the main decision-maker for over a century. Different governmental
organizations represented the other most recognized entities, including the State Company for Water
and Sewage (CEDAE), the State Institute for the Environment (INEA), the State Secretary for Agriculture
(SEAPPA), and, lastly, the Committee for the Guandu Hydrographic Region. Furthermore, a large
interest was shown in local municipalities, showing their need to be involved and their role in bringing
the project closer to the local population. The municipalities of Rio Claro and Pirai, where the
reservoir is located, were the most commonly identified, but there were several references to generic
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local municipalities needing to participate, thus widening this choice through further consultation,
since the municipalities fully supplied by the resources of the reservoir include Itaguai, Seropédica,
Paracambi, and, partially, Japeri, Queimados, Nova Iguacu, and the city of Rio de Janeiro. The other
private entities that received attention included the private companies and rural producers in the area;
however, these were named generically, thus indicating a need for further discussion before selecting a
representative for this category.

3.1.2. Stakeholder Categorization

The stakeholders were classified and divided into categories by organization type, the level at
which they operate (basin, local, state, national, international), and the main nexus sector interest (Water,
Energy, Food). The results are shown in Table 2. This categorization discloses the main area of interest
for each stakeholder for the different nexus elements, and the organization type. With this categorization
we seek, on the one hand, to differentiate working skills and knowledge to better highlight each
stakeholder’s potential contribution to deliver the best sustainability-related outcome and, on the
other hand, to highlight how much each organizational type represents the expertise and interest
of each nexus sector. This categorization gives us a perception of the diversity of the stakeholders’
environment to highlight sectoral division and different scales of operation. As Mercure et al. [11]
highlight, the lack of coordination of the actors at different scales of governance and in different sectors
may prejudice the implementation of effective policy in the interlinked nexus dimensions.

Table 2. List of stakeholders by Nexus sector of interest, type of organization and level of activity.

Mentioned Stakeholder Nexus Sector Organization Type Level Description
Light W-E Private Basin Private company (Owner)
Agevap (Paraiba do Sul River Basin Agency) W Private Basin Basin Association
Local companies W-E-F Private Local Private company
Firjan F Private State Nonprofit organization
Senar-Rj (National Rural Learning Service) W-E-F Private State Nonprofit organization
Ambev W Private National Private company
Cemig E Private National Private company
Sicoob W Private National Cooperative
Epamig W-F Private National Research Institution
Sebrae-Rj F Private National Nonprofit organization
Nestlé W-F Private International Private company
Conservation International W Private International Nonprofit organization
The Nature Conservancy W Private International Nonprofit organization
Comite Guandu (Guandu River Basins Committee) W-E Public Basin Federal Agency
Ceivap (Committee for Integration of the Paraiba do Sul River Basin) W Public Basin State Company
City of Angra dos Reis W-E-F Public Local Municipal Government
City of Pirai W-E-F Public Local Municipal Government
City of Rio Claro W-E-F Public Local Municipal Government
Health Protection Division of Pirai W-F Public Local Municipal Office
Health Protection Division of Rio Claro W-F Public Local Municipal Office
Municipal Department of Agriculture and the Environment (Rio Claro) W-F Public Local Municipal Office
Municipal Department for Agriculture (Pirai) W-F Public Local Municipal Office
Municipal Department for the Environment (Piraf) W-F Public Local Municipal Office
Secretary of State for the Environment and Sustainability (R]) W-F Public Local State Office
Secretary of State for Social Development (R]) W-F Public Local State Office
Cedae (State Company for Water and Sewage) W-E Public State State Company
Emater-Rj (Technical Assistance and Rural Extension R] State Company) W-F Public State State Company
Pesagro-Rio (Agricultural Research Company of the State of Rio de Janeiro) F Public State Research Institution
Fiperj (State Fisheries Institute Foundation) W-F Public State Municipal Foundation
Secretary of State for Agriculture, Livestock, Fishing and Supply (R]) W-F Public State Municipal Office
Saf/Mapa (Secretary of State for Family Agriculture and Cooperativism R]) W-F Public State Municipal Office
Inea (State Institute for the Environment) w Public State State Office
Incra (National Institute for Colonization and Agrarian Reform) W-F Public National Federal Agency
Banco do Brasil (Bank of Brasil) F Public National Public Bank
Epe (Energy Research Company) E Public National Research Institution
UFRR]J (Rural Federal University of Rio de Janeiro) w University Educational and Research Institution
UFF (Fluminense Federal University) w University Educational and Research Institution
UFR] (Federal University of Rio de Janeiro) w University Educational and Research Institution
USP Sao Carlos (University of Sao Paulo, Sao Carlos) w University Educational and Research Institution
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Responses gathered through the questionnaire from the partner organizations of the nexus
assessment in Ribeirao das Lajes resulted in a list of 39 stakeholders of different backgrounds and
different areas of interest. More than half of these are public entities (22, plus four public universities),
and, out of the 13 private stakeholders, five are nonprofit organizations with environmental or
educational purposes. Figure 3 summarizes the shares of stakeholder by organization type.

10% 21%

13%

56%

u Private Companies = Non-Profit
m Public Entities ® Universities

Figure 3. Share of organizations by type.

To have such a wide base of public organizations (many entirely devoted to environmental
protection or to the development and protection of public services), international NGOs, and groups of
organized civil society is expected to enhance the representation of the interests of those individuals
who are further from the decision-making process [4]. These include around nine million beneficiary
citizens of the greater area of Rio de Janeiro as well as the local companies and rural producers that
are dependent on the preservation of the basin’s resources. The theoretical argument for large public
participation in environmental management is enhanced by the public-good nature of the resources.
In this context, private companies often fail to quantify the social costs of externalities given by pollution
or, as in this case, soil degradation, thus prompting government intervention [44]. The presence of
many local public institutions is argued to bring positive impacts to the dynamics of community
representation, helping to develop active citizenship in the region [7]. This result also demonstrates
that the informants believe that agricultural activity is strongly directed by the public sector.

Among the 22 public institutions present in the list, ten operate at the local level. These are
secretaries, municipalities, or organizations operating in the municipalities closest to the basin,
mostly Rio Claro and Pirai. Seven other institutions operate at the state level of Rio de Janeiro,
representing the population and the economy of the state, all of which rely on the basin’s resources.
Two organizations, namely Ceivap and Comite Guandu, are state agencies operating in the management
of the basin. Local governments is called on to bring the needs of the community closer to the
decision-making process and pushed to assume the role of representing what Duran and Thoenig [44]
define as “local public action.” Furthermore, the commixture of public and private entities is expected
to facilitate the dialogue between them.

Not only is one of the aims of the Projeto Nexus project to create a learning platform to be used in
distance learning courses, but the participative approach also carries an instructive value in its attempt
to inform the community about both the nexus framework and the threats and opportunities that their
resources are facing. In this way, a sense of ownership and active citizenship reinforcing the protection
of the area is created.

Lastly, Figure 4 shows the share of expertise in each Nexus sector as represented by each
organizational type, drawing on data in Table 2. From this figure, it is possible to understand how
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attention to each respective nexus sector is distributed among stakeholders of the same organization
type. We see that all the groups (public, private companies, and private nonprofit organizations) show
more concern for the water component. This is justified by the fact that water is the first resource used
to supplement the production of both food and energy, whose preservation is, therefore, paramount
for the existence of the other sectors.

50
40
30

20

; .
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. C ]
Non-Profit Private Public

B Water Energy M Food

Figure 4. Visual representation of Nexus sectors of interest for stakeholders as a percentage of the type
of organization. The vertical axis indicates the number of stakeholders. Universities are not included.

3.1.3. Threats among Stakeholders

Lastly, our informants were asked to point out stakeholders who are currently being neglected,
thus potentially undermining project developments due to conflicting interests. Only one stakeholder
proposed that there may be some counter-pressures from Light and CEDAE, the two organizations
with the greatest local presence.

Other interviewees clearly stated that there should be no stakeholder who might be against
the objectives of the project, unless communication problems between stakeholders arise later.
These problems may be due to different understanding of the issues affecting the area being evaluated
in Projeto Nexus and, therefore, an uneven understanding of the potential return that the proposed
responses could bring to the company or the environment.

Specifically, one of the informants hypothesized that such a problem may occur with Light and
CEDAE, by stating the following:

“I do not see any entities that could directly harm the project. Perhaps the non-participation
of some institutions will reduce the scope of the project, for example, the companies
of energy [Light, Cemig] or water and sanitation [Cedae], which do not realize the
importance of collaborating with the project and the return that this would mean to
the companies themselves.”

Another informant expressed similar concerns, suggesting that many involves private companies
and rural producers in the area may oppose the project, not joining it because they feel excluded or
because they are not informed about the scenario and the possible outcomes of the project. In particular,
the informant said:

“Rural producers themselves may not be interested in joining Projeto Nexus if they are not
well informed and aware of the project’s objectives and the benefits they can have from
adopting good agricultural and environmental practices.”

Lastly, two informants highlighted the relevance of good communication and cooperation between
the public and the private sectors, as well as the social and environmental responsibilities that they hold.
They stated, respectively, that the stakeholders who might undermine the outcome of the projects are:
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“Both public and private entities, as long as they are not involved in related actions.”
Also:
“Public and private, depending on the lack of socio-environmental responsibility”.

These concerns are in line with those aforementioned regarding the relevance of creating a solid,
common understanding of the scenario, the WEF Nexus, the issues, and the policy responses [9].
Furthermore, to keep informed and to give a voice to local producers who may generally be excluded
from the decision-making process, as they have no direct influence, it is argued that if stakeholders
perceive that their interests and necessities have not been taken into consideration, they can nourish a
sense of hostility against the project and obstruct its implementation.

4. Conclusions

Our study is built on and contributes to the literature that implements nexus assessment through
a stakeholder analysis [13,19] to tackle challenges that may arise throughout its implementation.
These are the creation of a common understanding of the natural resource scenario, as well as the
institutional framework of entities governing the resources or depending on their conservation.
The incomplete communication flow among stakeholders may harm the decision-making process and
hinder effective policy implementation causing science-to-policy gaps [15,18,19]. We encourage the
inclusion of a diverse set of stakeholders in the decision-making process for land use management due
to its normative and instrumental benefits [9]. For this purpose, we test and verify the feasibility of
stakeholder analysis for the region and the multi-level evaluation process embedded in rural landscape
planning and WEF nexus governance. Snowball sampling has proved to be an effective methodology
to gather a pool of diverse stakeholders pertaining to different organizational categories, providing us
with a more complete framework of actors and institutions from the region.

As a secondary result, we claim that the participation of different public entities in the decision
making process will result in a clearer representation of societal needs.

The stakeholder analysis itself is characterized by several specific properties that make it a suitable
tool for the implementation of the nexus, such as being an inherently participative process that helps
the co-production of knowledge and the mutual recognition of stakeholders [4,9], creating an arena for
experts and stakeholders to find the best policy responses.

This research is also a case study of the application of the nexus assessment in the framework of a
participatory evaluation project in land use management in the Atlantic Forest biome, that seeks to
evaluate the impact of rural practices in the WEF nexus.

The need for stakeholder analysis originates from two aspects of the research. First is the
interdisciplinarity of the nexus assessment, which calls for the active co-creation of knowledge nurtured
by the diverse background of a broad range of stakeholders [3,19]. Secondly, the participatory approach
used to consolidate the evaluation and decision-making processes calls for the active participation and
engagement of a wide spectrum of stakeholders [4,32], who are not only those actors who can affect
change, but also those affected by it [5]. Thus, there is a need to represent a wide range of societal
needs through the identification and categorization of the actors who define the scenario. In turn,
this has the benefit of enhancing the democratic representativeness [6,32] and the civic participation of
the local community [7].

Based on the methodology of Reeds et al. [9], we build a stakeholder analysis that aligns with
the aim of Projeto Nexus, located in the Atlantic Forest Area of the Reservoir of Ribeirao das Lajes,
Brazil, and that provides us with a good understanding of the actors who define the scenario and who
should be considered in the decision-making process. The research carried out produced information
obtained from the expert’s responses that is functional with respect to the stakeholders” dialogue.
We processed the results to address the first two aims of the stakeholder analysis, namely identification
and categorization. This contributes to the research, providing us with three main results: (i) Our
informants identify 32 organizations that, together with the previous partners of the project, make up
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a pool of 39 stakeholders. The informants consider that these stakeholders should take part in the
decision-making process either due to their dependency on the resources or the influence that they
have in the area. (ii) The categorization of these stakeholders by organization type and main Nexus
sector of interest reveals a majority of public institutions, supporting the general view that agricultural
activity is strongly directed by the public sector. This result is supported by the need to represent a
wide range of societal needs that are related to security of the WEF nexus, the primary aim of Projeto
Nexus. Furthermore, this result is also set to improve the communication between the private and
public sectors, in a scenario that has seen the dominating presence of one main company, the owner of
the land in the area, for more than 100 years. (iii) No entity has been identified as a stakeholder that
could harm the development of the project. Instead, the main factor pointed out by the informants as a
possible threat to the development of the project is the lack of communication across sectors and with
small, local companies and rural producers.
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