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Abstract
Beaches provide a range of ecosystem services (ES). They are increasingly impacted 
by climate change, among other stressors. Ecosystem-based management (EBM) 
is an approach to cope with a changing environment and ensure long-term ES 
provision. Local managers may facilitate beach EBM implementation by integrating 
it into existing governance systems. However, their role in EBM implementation 
needs clarifying. This paper assesses local government beach managers’ perceptions 
and visions of improvement of the beach ES governance network to face a changing 
environment. We present a structural analysis of data from the northern coast 

1  Corresponding author: marina.ribeiro.correa@usp.br.
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of São Paulo state (Brazil) and discuss opportunities and challenges for a regional 
EBM implementation. Our results point to the local beach managers as potential 
leaders of transformations towards sustainability.

Keywords: ecosystem approach, governance network, Net-Map, sandy beaches, 
social network analysis.

Context
Beaches provide a range of benefits for human well-being (Sardá & Azcárate, 2018) 
but human-induced impacts (e.g., climate change, human activities, pollution, 
engineering structures) transform beach-related ecological and social processes, 
threatening their sustainability (McLachlan & Defeo, 2018). To cope with the 
changing environment, beach management requires effective, collaborative, and 
inclusive governance structures (Sardá et al., 2015). Analyzing the web of social 
relations (i.e., social networks) that constitute the governance system can help to 
identify how to improve it (Bodin, 2017; Bodin & Crona, 2009).

Environmental governance can be seen as a system of “actor-networks at all 
levels of human society (from local to global) that are set up to steer societies 
towards … adapting to global and local environmental change … within the normative 
context of sustainable development” (Biermann et al., 2010, p. 279). A governance 
network is a set of actors, or “nodes,” with distinct attributes (e.g.,  perceptions, 
information, power), which may be connected to one another (or not) by pathways 
through which interactions take place, known as “ties” (Cohen et al., 2012). 
In addition to the multi-actor structure, the analysis of environmental governance 
networks needs to consider administrative borders and how administrative units 
fit (or don’t) with ecosystem dynamics (Bodin, 2017; Carlsson & Sandström, 
2007). Environmental governance studies often describe the social processes that 
promote governance networks for sustainability, but with less regard to ecosystem 
functioning (see Bodin, 2017). The advance of beach governance should recognize 
both ecosystems functioning and the involved social networks.

Ecosystem-based management (EBM)2 responds to environmental change 
(e.g.,  climate change) to steer multilevel social–ecological systems3 dynamics 
toward sustainability (Chapin III et al., 2009; McLeod & Leslie, 2009; Sardá 
et al., 2015; Wamsler et al., 2014); a desirable approach for beach management 

2  Although EBM and ecosystem approach are not synonymous concepts, they share the same principles and 
when applied in practice they often lead to similar outcomes (Kirkfeldt, 2019). In order to better discuss the results 
of the present research, these concepts were used synonymously.
3  Socioecological systems: coupled, coevolving, and dynamic human–nature systems, with reciprocal and 
interdependent feedback (e.g., McLeod & Leslie, 2009). We use the terms socioecological and social–ecological 
(e.g., publications by Carl Folke and colleagues of the Stockholm Resilience Centre) synonymously.
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(Corrêa  et  al., in  press; Sardá & Azcárate, 2018; Sardá et al., 2015). EBM is 
rooted in the connections between human well-being and ecosystem functioning 
(McLeod & Leslie, 2009; Sardá et al., 2015). The ecosystem services (ES) concept 
(i.e., ecosystem contributions that provide human well-being) operationalizes this 
idea (Granek et al., 2010; McLeod & Leslie, 2009; O’Higgins et al., 2020; Sardá 
et al., 2015; Tallis et al., 2010) with a focus on conserving ecosystem functioning 
to ensure long-term ES provision (Chapin III et al., 2009; O’Higgins et al., 2020; 
Sardá et al., 2015).

EBM promotes sustainability by eliciting longer term planning in line with 
ecosystem dynamics (Chapin III et al., 2009; McLeod & Leslie, 2009). It embraces 
the “adaptive capacity” concept—that is, the ability of humans to manage 
a changing environment, including their capacity to adjust social networks (Adger, 
2003; Chapin III et al., 2009; O’Higgins et al., 2020). Good governance is one of 
the preconditions for EBM implementation (O’Higgins et al., 2020) and includes 
building and managing ES governance networks of holistically understood social–
ecological dynamics (Imperial, 1999).

However, EBM implementation for beaches is incipient, at best, and understudied 
(Sardá & Azcárate, 2018). To promote the transformation toward innovative and 
sustainable forms of environmental governance such as EBM for beaches, critical 
contextual opportunities and barriers (e.g., stakeholders, networks) need to be 
identified (Aswani et al., 2012; Christie et al., 2009; Kelly et al., 2018). This paper 
investigates two barriers to EBM implementation for beaches. Both are related to 
governance processes and structures.

The first barrier is to overcome current undesirable governance structures. 
EBM  envisages the engagement of a diverse set of stakeholders (Bodin et al., 
2017; McLeod & Leslie, 2009). Existing governance systems, however, can 
hamper innovative EBM implementation (Glaser et al., 2018; O’Higgins et al., 
2020; Tallis et al., 2010): a variety of context-specific features may be obstructive 
(e.g., governance networks) (Bodin et al., 2017; Smythe et al., 2014; Wamsler 
et al., 2014). Beach management is historically characterized by low stakeholder 
involvement, fragmented governance, and little regard for ecological features (Sardá 
et al., 2015; Williams & Micallef, 2009). These issues manifest in undesirable 
resilient structures (Glaser et al., 2018) that reduce management’s capacity to redirect 
toward sustainability-enhancing management systems such as EBM (Arkema et al., 
2006; Leslie et al., 2015). Beach management and governance need to innovate 
structurally and procedurally to ensure the long-term provision of beach ecosystem 
services (BES) (Sardá et al., 2015).

The second barrier is to fit governance to multilevel ecosystem dynamics. EBM 
implementation on any spatial level depends heavily on the local governance context 
(e.g., social participation, interinstitutional collaboration) (Christie et al., 2009; 
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Leslie et al., 2015). Beach management usually focuses on the local level—the beach 
or the municipality (McLachlan & Defeo, 2018; Williams & Micallef, 2009)—but 
deals with multilevel biophysical processes and impacts (McLachlan & Defeo, 2018). 
To implement EBM, beach management must operate in a multilevel governance 
system that addresses all social–ecological system levels that affect beaches, including 
watersheds (Corrêa et al., in press; Sardá et al., 2015), and consider administrative 
levels beyond the local to promote beach sustainability (Sardá et al., 2015).

To tackle these EBM implementation barriers, a central actor can orchestrate 
collaboration among multiple stakeholders and administrative levels (Bodin et al., 
2017). Local government officials are potential leaders for EBM implementation 
(Sandström et al., 2015). By “weaving”—that is, actively developing a collaborative 
social network among different social groups—they can promote ecosystem fit and 
break undesirable resilient features (Carlsson & Sandström, 2007; Sandström et al., 
2015). However, more information is needed on how local government actors may be 
able to weave networks (e.g., ES governance networks) to support a transformation 
towards EBM (Sandström et al., 2015).

Network weaving is shaped by network actors and by their perceptions (Glaser 
et al., 2018; Holzkämper, 2017). According to Beyerl et al. (2016, p. 4), perception 
is “the subjective way people experience, think about and understand someone 
or something.” Understanding what local government actors perceive as the 
changes needed in beach governance networks to safeguard long-term ES is part 
of the assessment of these central actors’ ability to cope with social–ecological 
change (i.e., perceived adaptive capacity, Grothmann & Patt, 2005). Local beach 
management actors’ perceptions of the network transformations necessary for 
dealing with a changing environment, therefore, might be a critical “bottleneck” for 
EBM implementation. We target two questions: (i) As possible leaders of change, 
how do local government managers perceive needed long-term improvements in 
their BES governance networks under conditions of ecosystem change? (ii) Can their 
perceptions promote a fit between the governance structure and beach dynamics?

We adopt an inductive approach using the Net-Map method (Schiffer & Hauck, 
2010) and social network analysis (SNA) to investigate the perceptions of municipal 
beach managers of four municipalities of the northern coast of São Paulo state, 
Brazil, a region in need of local coastal leadership to cope with ongoing changes 
(Simões et al., 2017).4 SNA is a tool to characterize relationships among actors 
(Freeman, 2004) and has been used to better understand environmental governance 
structures and EBM implementation processes (Bodin et al., 2017; Smythe et al., 
2014). Our analysis centers on the two identified barriers to EBM implementation 
(undesirable resilient structures and governance misfit). We identify perception 
patterns and discuss their implications for beach management as well as opportunities 

4  In Brazil, the municipal level is the lowest administrative level, hereafter described as “local”.
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and challenges for EBM implementation. The article concludes by reflecting on 
the role of local beach managers as leaders of change towards sustainable system 
dynamics in Brazil and other coastal regions across the world, especially those with 
decentralized management.

Methods

Study site
Brazil has one of the longest coastlines worldwide, where beaches provide essential ES 
subjected to complex, cumulative threats, including climate change (Amaral et al., 
2016; Ministério do Meio Ambiente, 2018; Xavier et al., in press). Implementing 
EBM in Brazilian beach management has the potential to guide, adapt, and improve 
current structures and processes in a holistic manner (Xavier et al., in press). Beach 
management in Brazil also faces challenges for EBM implementation including low 
stakeholder involvement, fragmented governance, and lack of multilevel governance 
processes (Corrêa et al., in press; Xavier et al., in press).

Brazilian beach management occurs at the municipal level but is regulated by 
higher level legislation (Xavier et al., in press). Currently, the federal government 
is transferring management rights and responsibilities to municipalities, in 
a  decentralization process to ensure the sustainable use of the coastal zone and 
more participatory beach management (Scherer et al., 2020; Xavier et al., in 
press). This is an opportunity for local governments to become central actors 
in beach management with increased autonomy and power (Scherer et al., 2020). 
In line with municipalization, the National Plan of Climate Change Adaptation 
encourages the inclusion of ES-based strategies in municipal policies and beach 
management (Ministério do Meio Ambiente, 2018). This creates a new scope 
for local government actors to weave networks (e.g., ES governance networks) to 
support EBM implementation.

The north coast of São Paulo state (Litoral Norte Paulista—LNP) is a compelling 
site to study the improvement of beach governance networks to implement EBM. 
The LNP urbanization process is mainly related to tourism and leisure (Santos & 
Turra, 2017): both depend on beach quality and long-term beach ES (BES) provision. 
The four LNP municipalities (São Sebastião, Ubatuba, Ilhabela, and Caraguatatuba) 
are committed to or in the process of assuming the management of their beaches. 
They share resources and face common social–ecological vulnerabilities, such as 
climate change–induced impacts like increased coastal erosion (Santos & Turra, 
2017; Simões et al., 2017). At the regional level, the municipalities are integrated 
into environmental decision-making bodies (i.e., council bodies—composed of 
multiple sectors and governance levels). These discuss and implement a common 
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management strategy for the regional coastal, watershed, and protected areas 
management (Santos & Turra, 2017) but they do not discuss beach management; 
which is implemented by the municipalities.5 Local municipalities still need to 
establish long-term and inclusive strategic planning and local leadership to cope 
with the changing environment (Simões et al., 2017).

Data collection
Net-Map (Schiffer & Hauck, 2010) is a group dynamic tool for collecting data 
on social network perceptions. As actors achieve a greater understanding of their 
networks, they can identify what network changes are needed for specific aims, such 
as EBM implementation. We applied an adapted Net-Map method developed by 
Glaser et al. (2018) to visualize municipal beach managers’ perceptions of current 
relations among those dealing with BES governance in the LNP region, and their 
ideas for needed improvements in social network structure and functioning to 
ensure long-term BES provision under a changing environment.

Long-term change in the beach system centrally includes the coastal squeeze 
phenomenon, caused by climate change and uncontrolled urban growth, resulting 
in beaches eroding and disappearing (McLachlan & Defeo, 2018). These are 
globally induced impacts that demand local and regional management (McLachlan 
& Defeo, 2018). Beach managers are government officers: they are concerned 
with civil society safety, environmental protection, public infrastructure, and the 
development of areas close to beaches (Moser & Tribbia, 2006). In Brazil, beach 
management is often performed by different municipal government offices. In each 
of the four LNP municipalities, we approached the three municipal government 
offices that were most involved in beach sustainability (for further information on 
Net-Map participants, see Appendix I).

We conducted 11 Net-Map sessions (each with 3–5 beach managers): three in 
Caraguatatuba (C1, C2, C3), Ubatuba (U1, U2, U3), and São Sebastião (SS1, SS2, 
SS3), and two at Ilhabela (I1, I2), yielding 22 networks (11 representing the current 
scenario and 11 visualizing a desirable future). Sessions were voice-recorded and 
filmed. This research was approved by the Brazilian Ethics Committee (Plataforma 
Brasil: 3.337.019), and all participants signed an informed consent form. The sessions 
followed a six-step procedure (Figure 1).

5  This information comes from two workshops carried out with the main LNP Council bodies to discuss beach 
management. The workshops were held by a bigger research project that includes the present research. The data still 
is unpublished.
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Figure 1. The six-step procedure adopted in the Net-Map sessions performed 
in this study.
Source: Authors’ summary of process.

Data analysis
We digitized the network data for further computerized visual and mathematical 
analysis, including the application of SNA metrics on the resulting governance 
network (detailed information on data treatment is provided in Appendix  II). 
We restricted our analysis to collaborative relations since not all informants were 
comfortable discussing conflicts. With this analysis, we identified the envisioned 
changes in the BES governance network. We analyzed the perceived BES governance 
networks and how positive change was envisioned (i.e., transformations in the 
governance network perceived as necessary to ensure the provision of BES). Using 
UCINET  6 (Borgatti et al., 2002), we examined current perceived governance 
networks (CPGN) and desired governance networks (DGN) for differences and 
similarities. We investigated how interactions between administrative levels in 
the DGN were perceived. The following paragraphs outline the network metrics 
on two barriers for EBM: current governance structures and governance fit with 
ecosystem dynamics.

Barrier 1: Overcome current undesirable governance structures
Actor diversity promotes collaborative governance and EBM implementation 
(Arkema et al., 2006; Bodin et al., 2017; McLeod & Leslie, 2009), while the links 
among actor categories enact the exchanges of knowledge and resources needed 
to achieve collaborative governance for EBM implementation (Bodin et al., 2017; 
Smythe et al., 2014). Governance network structure and composition can indicate 
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the ability of actors to overcome challenges for EBM implementation (Bodin et al., 
2017). Network metrics were chosen to assess the perceived diversity of actors and 
links among actor categories (Table 1).

Table 1. Network metrics on actor diversity, links among actor categories, 
and how these differ between CPGN and DGN.

Network metric Description
Actor 
diversity 
and 
influence

Network composition “Actor categories” are defined in step 2 of Figure 1 
We determined the proportion of each actor category 
in each network.

Perceived influence 
(i.e., power and expertise) 
of each actor category

For both “perceived power” and “perceived 
expertise,” the most frequently attributed strength 
level (“Low,” “Medium,” or “High”) was used for each 
actor category.

Links 
among 
actor 
categories

Homophily/heterophily
(Bodin, 2017)

The degree of connectivity across actor categories. 
Homophily/heterophily varies between –1 and 1, 
where –1 represents complete homophily (connection 
only between actors of the same category) and 
1 complete heterophily (connection only between 
actors of different categories).

Network fragmentation
(Coleman, 1990; 
Holzkämper, 2017)

The extent to which actors have access to 
information and knowledge, measured by the fraction 
of node pairs that are (un)reachable in a network. 
Fragmentation is 0 when all nodes are connected 
and 1 when all nodes are isolated: networks are 
fragmented (scores 1–0.7), balanced (scores 0.6–0.4), 
or connected (scores 0.3–0).

Network centralization
(Carlsson & Sandström, 
2007; Holzkämper, 2017; 
Sørensen & Torfing, 2016)

The extent to which network relations and power 
are centralized with one or more key/focal actors, 
showing whether different degrees of fragmentation 
are associated with a high level of cooperation 
(low fragmentation) or with hierarchical coordination 
(high fragmentation). Distinguishes between 
centralized (scores 1–0.7), decentralized (scores 
0.6–0.4) and distributed (scores 0.3–0) networks.

Note: CPGN = current perceived governance network; DGN = desired governance network.
Source: Authors’ summary. See also citations throughout table.

We compared CPGN and DGN, investigating differences in desired change patterns 
using the concepts of “collaborative heterogeneity” and “coordinated heterogeneity” 
(Bodin et al., 2017) for the network structure considered as needed for effective 
EBM implementation (Table 2).
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Table 2. Change patterns examined to analyze beach managers’ perceptions of 
needed governance network changes to ensure BES. In each type of network 
change, fragmentation decreases or stays constant (as “connected” or “balanced”), 
envisioning increased collaboration among actors. Change patterns differ in with 
whom (homo-/heterophily) and how (self-organized/coordinated) actors should 
ideally connect.

Change pattern Network indicators Type of envisioned network change
Self-organized 
heterophily

• Increase in heterophily;
• Centralization maintained 

as “decentralized.”

Increased cooperation among actors 
of different categories is promoted in 
a collaborative environment.

Coordinated 
heterophily

• Increase in heterophily;
• Centralization increased 

and changed from 
“decentralized” to 
“centralized.”

A central actor (the Net-Map respondent) 
promotes increased collaboration through 
hierarchical coordination connecting actors 
of different categories.

Self-organized 
homophily

• Increase in homophily;
• Centralization maintained 

as “decentralized.”

Increased cooperation among actors 
of the same category is promoted in 
a collaborative environment.

Coordinated 
homophily

• Increase in heterophily;
• Centralization increased 

and changed from 
“decentralized” to 
“centralized.”

Hierarchical coordination promotes 
connection among actors of the same 
category. A central actor (the Net-Map 
respondent) links to “subgroups” of actors 
of mostly the same category, promoting 
a collaborative process.

Note: BES = beach ecosystem services.
Source: Authors’ summary, after Bodin et al. (2017).

Barrier 2: Fit governance to multilevel ecosystem dynamics
EBM implementation aims to improve the fit between governance systems and 
ecosystems by collaboration across administrative units and levels (Smythe et al., 
2014). Two additional aspects were analyzed to assess opportunities and challenges 
for multilevel collaboration:

1. How the participants perceived the connections of their local governance 
networks to other municipalities. This was indicated by their perceptions of 
(1) the presence of actors from other LNP municipalities; and (2) the presence 
of actors from higher administrative levels.

2. How the participants perceived the participation of different administrative 
levels in governance network transformation. The perceived expertise and 
power for each actor category was analyzed, focusing on the different 
administrative levels.
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Results

Barrier 1: Overcome current governance structures
Network composition
LPN beach managers identified all five actor categories (research organizations, 
council bodies, private sector, civil society, and public sector) (Figure  2). 
All municipal offices named actors from the public sector, civil society, and the private 
sector, while four municipal offices (SS2, SS3, I1, and I2) did not include council 
bodies and/or research organizations in their CPGNs or DGNs. The proportion 
of actors from the public sector reached 60 percent or more in almost all CPGNs, 
outweighing all other actor categories (Figure 2). There were more actors in almost 
all DGNs (except for SS3) than in CPGNs.

Figure 2. Overview of perceived governance network composition (actor 
categories: research organization, council, private sector, civil society, 
public sector).
Note: Y-axis indicates percent of actor category. X-axis indicates the governance network (current/desired) 
for each municipal office (I-Ilhabela; U-Ubatuba; SS-São Sebastião; C-Caraguatatuba). The number above 
the bar indicates how many actors were named in the network.
Source: Authors’ summary.

Actor category representation differed between CPGNs and DGNs (Figure 3). Public 
sector representation was lower in most DGNs, in all municipalities. Civil society 
representation was constant or higher in most DGNs, and at least one municipal 
office per municipality pointed to the need of increasing it. The representation 
of research organizations increased in most DGNs in all studied municipalities. 
Qualitative data supported this: research organizations were generally considered 
important for capacitation and knowledge exchange (Figure 3).
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Figure 3. Actor categories’ representation (in percent) in current CPGNs and DGNs.
Note: Y-axis shows actor categories (research organization, council, private sector, civil society, 
public sector). X-axis represents the municipal offices (I-Ilhabela; U-Ubatuba; SS-São Sebastião; 
C-Caraguatatuba). Color scale indicates the difference (percent) between DGN and CPGN by category. 
The numbers inside the boxes indicate the absolute number (top) and representation percent (bottom) 
by category in each DNG.
Source: Authors’ summary.

Perceptions of expertise and power to guide transformation varied by actor category 
(Table 3).

Table 3. The perceived expertise and power of actor categories to promote 
and guide the desired changes in the governance networks towards long-term 
BES provision.

Research 
organization

Council 
bodies

Private 
sector

Civil society Public sector

Perceived 
expertise

High High Low Low Medium

Perceived 
power

Low High High Low High

Note: BES = beach ecosystem services.
Source: Authors’ summary.
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Linkages among actor categories
Most envisioned network changes indicated self-organized processes. One DGN 
(SS3) did not envision any change. All envisioned transformations were toward 
decreased fragmentation. Half of the DGNs had homophily tendency and half had 
heterophily tendency. Two DGNs (SS1 and U3) envisioned less fragmentation by 
increasing the centralization of municipal offices: SS1 with a heterophily tendency 
and U3 with a homophily tendency (Figure 4).

Figure 4. Governance networks of study municipalities (circles: I-Ilhabela; 
U-Ubatuba; SS-São Sebastião; C-Caraguatatuba).
Note: Circle size represents the centralization metric. Arrows point to the desired ES governance 
network configuration. Y-axis shows homophily/heterophily; X-axis fragmentation. Four patterns 
of envisioned change from CPGN to DGN to ensure BES: coordinated homophily; self-organized 
homophily; coordinated heterophily; self-organized heterophily.
Source: Authors’ summary.

Barrier 2: Fit governance to multilevel ecosystem 
dynamics
In all the municipalities, at least one municipal office named actors from higher 
administrative levels as endowed with high expertise and power (Table  4). Each 
Net-Map group only perceived their own municipality as a network actor at the 
local level: stakeholders from other municipalities were not mentioned. The beach 
managers perceived municipal actors as having low expertise, while regional, state, 
and federal level actors were seen as having high expertise. Although all administrative 
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levels were associated with a high level of power to promote desired transformations 
in the governance network, the federal and state governments were generally seen 
as exerting their relatively high power through formal command, without spaces for 
participation in decision-making (e.g., “as a municipality, we cannot change how 
it works”).

Table 4. Perceived expertise and power of administrative actors at different levels 
for guiding governance network changes towards long-term BES provision.

Municipal Regional State Federal
Actors 
perceived by all 
municipalities

None Nongovernmental 
organization who 
operates regionally 
(civil society actor) 
(n=8)

State environmental 
surveillance agency 
(n=8), State Civil 
Defense (n=5), State 
Public Prosecution 
Office (n=7)

Navy (n=8), 
governmental 
actor with 
authority on beach 
territories (n=5)

Perceived 
expertise

Low High High High

Perceived power High High High High

Note: BES = beach ecosystem services.
Source: Authors’ summary.

Discussion
We mapped municipal government actors’ perceptions of current governance 
network structure and changes needed to ensure BES provision, and then discussed 
the implications of these perceptions, highlighting opportunities and challenges 
for EBM implementation for beaches under conditions of change.

Barrier 1: Overcome current governance structures
Actor diversity is an important asset for EBM implementation (Bodin et al., 2017; 
Smythe et al., 2014), especially in beaches, due to their multiple uses (Sardá et al., 
2015). The involvement of varied backgrounds increases the available pool of 
knowledge, experiences, and resources (Bodin et al., 2017; Carlsson & Sandström, 
2007; Smythe et al., 2014). The more diverse an environmental governance 
network, the more adaptability to local particularities and potential for innovative 
management it generates (Holzkämper, 2017). Diversity, therefore, benefits EBM 
implementation by improving the capacity to manage social–ecological change and 
uncertainty (Chapin III et al., 2009). Although the public sector was the dominant 
category, its lower representation on DGNs indicates that beach managers recognized 
the need to increase network diversity beyond the government sector.
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Civil society involvement in governance networks can increase the legitimacy of 
decision-making and improve governance effectiveness (Carlsson & Sandström, 
2007). Beaches support a wide range of uses, often by the private sector, which must 
thus be involved (Sardá et al., 2015; Williams & Micallef, 2009). City councils 
can support EBM implementation by endorsing the participation of the private 
sector and civil society, and trigger changes at formal planning stages, for instance 
by promoting seminars and funding projects (Wamsler et al., 2014). Along with 
locally grounded, empirical knowledge, scientific knowledge is fundamental for 
EBM implementation (Arkema et al., 2006; McLeod & Leslie, 2009), and must 
be improved in the LNP region (Simões et al., 2017). Our Net-Map participants 
aimed to increase nongovernmental sector participation (e.g., civil society, research 
organizations) in beach management. They also perceived the private sector, council 
bodies, and research organizations as endowed with the high power and/or expertise 
needed to promote desired changes. By shifting beach governance toward desired 
constellations, the government may thus enable a successful EBM implementation 
within multi-actor comanagement.

Actor diversity is an asset to EBM implementation, but it requires a network 
structure that enables actors of different sectors to interact in a cohesive (i.e., with 
low fragmentation, see Coleman, 1990) and collaborative governance network 
(Bodin et al., 2017; Smythe et al., 2014). Decreased fragmentation enhances the 
exchange of resources (Bodin & Crona, 2009), enabling responses to complex 
environmental challenges (Bodin & Crona, 2009; Bodin et al., 2017; Smythe 
et al., 2014) and supporting a network’s overall adaptive capacity and resilience 
(Bodin & Crona, 2009). Since fragmentation is a major challenge for sustainability 
in marine governance (Kelly et al., 2018), the participants’ desire for decreased 
fragmentation in their beach management networks is another opportunity for 
EBM implementation.

Brazil’s beach management faces discontinuities in management programs and 
public policies due to personnel changes associated with newly elected governments, 
and also because procedural practices are often not formalized (Xavier et al., in 
press). Managers stated that “a limiting issue [for the changes in the governance 
network] is the discontinuation of projects. Every time a new government initiates 
its mandate, the ongoing projects are delayed.” A decrease in network fragmentation 
increases the stability of the network (Carlsson & Sandström, 2007), which might 
enable the managers to better deal with sudden changes in beach management and 
support EBM implementation.

EBM implementation requires networks that connect different sectors (Bodin 
et  al.,  2017; Sardá et al., 2015), which depends on trust and collective action 
(Bodin et al., 2017). Trust can be improved by social ties among actors with similar 
backgrounds (Bodin & Crona, 2009; Holzkämper, 2017), such as perceived by 
the “homophily” types of change. However, actors who only interact within their 
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own social group might experience a homogenization of assets and ideas (Bodin, 
2017). “Self-organized homophily,” therefore, may not include the exchange of 
knowledge and resources required by EBM, while the “coordinated homophily” 
approach envisions a central actor linking mostly homogeneous “subgroups,” 
thereby connecting different sectors of society.

The heterophily-oriented change also supports cooperation between actors of 
different sectors of society. Developing cooperation between actors with different 
backgrounds, however, requires resources that, if absent, can hamper EBM 
implementation processes (Bodin et al., 2017). In our Brazilian study area, local 
beach managers’ desire for governance with increased heterophily is challenged by 
a lack of resources and skills, such as lack of public participation, knowledge, and 
power-sharing, and difficulties in engaging stakeholders (Corrêa et al., in press; Xavier 
et al., in press). LNP beach management will require coordination to benefit from 
actor diversity. A leader with a central network position can promote interaction 
between different social sectors thus facilitating the collaborative governance needed 
for EBM implementation (Bodin et al., 2017). High levels of centralization are 
associated with better coordination among diverse actors (Smythe et al., 2014), 
which can render decision-making more efficient (Carlsson & Sandström, 2007). 
The “coordinated homophily” type of network change might thus best promote 
knowledge exchange and coordination for EBM implementation.

Only one municipal office envisioned “coordinated homophily” as a needed 
network change. Reasons for this range from feasibility considerations to individual 
perceptions of good governance or network knowledge. At the same time, some 
sectors of society were not perceived at all by individual municipalities or were seen 
as having either no power or no expertise for governance network transformation. 
For example, although research organizations were perceived only as providers of 
information and knowledge (i.e., high expertise and low power), several cases have 
shown that researchers can foster the participation of other social actors in coastal 
management (e.g., Araça Bay, and RESEX-CT Bragança, see Glaser et al., 2020), 
thus improving governance (Carlsson & Sandström, 2007). The near absence of 
these visions among LNP beach managers might hamper the likelihood of EBM 
implementation seizing the opportunities generated by the recognized need for 
increasing actor diversity and network interactions.

Barrier 2: Fit governance with multilevel 
ecosystem dynamics
Beach management occurs mostly at the local level (Williams & Micallef, 2009), 
but  deals with multilevel biophysical processes (McLachlan & Defeo, 2018). 
Connecting managers beyond the boundaries of their municipal territories is 
likely to improve the management of ecosystems that cross administrative borders 
(Bodin,  2017). An intermunicipal collaborative network that creates horizontal 
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connectivity between localities sharing the same beach systems can better account 
for ecosystem dynamics in EBM implementation (Christie et al., 2009; Eisma-
Osorio et al., 2009; Wamsler et al., 2014).

Local-to-local (i.e., intermunicipal) collaboration in EBM can increase stakeholder 
participation and the exchange of information and resources to enhance local formal 
institutions, coastal law enforcement, and the implementation of new approaches 
(Eisma-Osorio et al., 2009). It can also foster watershed-level coordination (Wamsler 
et al., 2014), necessary for sustainable beach management (Sardá et al., 2015). 
In Brazil, intermunicipal collaboration has increased local municipalities’ innovation 
capacity and their power to negotiate with state and federal governments (Grin, 
2019). Intermunicipal collaboration would address further challenges pointed out 
by LNP beach managers: the perceived low expertise and relatively low power of the 
municipal level, and the continuation of projects and plans beyond single electoral 
periods. Additionally, intermunicipal collaboration is fundamental for enhancing 
social–ecological fit and promoting the municipalities as a regional group.

EBM implementation that links local municipalities may be motivated by three 
main perceptions among ecosystem managers: (1) there is a natural biophysical 
interdependence in ecosystem functioning (Bodin, 2017); (2) local municipalities 
affect each other; and (3) local municipalities share issues and resource bases 
(e.g.,  financial, infrastructure) (Eisma-Osorio et al., 2009). In the LNP region, 
we found no indication that managers held any of these perceptions. Net-Map 
participants included actors from other municipalities in neither their perceived 
(CPGN) nor desired (DGN) networks. Although some of their perceptions might 
hamper EBM implementation, municipal officers also envisioned opportunities 
for EBM implementation in the governance network. If municipalities are to 
succeed in seeing themselves as a regional group, their perceptions will be a base 
for overcoming the challenges for EBM implementation in the region. It seems 
unlikely that, without external influence, the LNP municipalities will establish 
an intermunicipal network to exchange and share resources such as information, 
knowledge, experiences, and perceptions.

Actors from higher administrative levels might be needed to horizontally connect the 
municipalities and promote exchange between them. Gorris (2015), for example, 
found low horizontal connectivity between local administrative units in large 
marine protected areas in both northeast Brazil and Indonesian South Sulawesi. 
In the Net-Maps conducted in our study, higher level actors were seen as having 
high power and expertise, which enabled them to promote the envisioned BES 
governance network. Their coordination of actors across administrative boundaries 
can promote a better fit between collaborative network structures and multi-level 
ecosystem dynamics (Bodin, 2017). Thus, coordinated actions to implement EBM 
locally and regionally can increase the adaptive capacity of governance (Christie 
et al., 2009; Österblom et al., 2010).
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The regional level is fundamental for connecting multiple system levels and scales 
that influence ecosystem dynamics (Glaser & Glaeser, 2014). Regional council 
bodies can connect municipalities, and also connect with higher level government 
actors to obtain financial and technical training or education support, increase 
social–ecological fit, and promote political continuity for EBM implementation 
(Eisma-Osorio et al., 2009). In the LNP, regional council bodies already connect all 
municipalities, state, and federal actors from all sectors of society (Santos & Turra, 
2017). Although their decisions affect beach management, the LNP council bodies 
do not discuss beach management.6 This lack of focus on beaches may explain 
why the regional councils were not identified as BES network actors by several 
of the Net-Map participants. However, when identified by the participants, the 
regional council bodies, and some of their member organizations including regional 
nongovernmental organizations (NGOs), research organizations, and higher level 
public sector actors, were ascribed high power and expertise. This perception might 
foster the regional council bodies’ role in integrating key actors. The LNP council 
bodies, in partnership with higher level authorities, regional NGOs, and research 
organizations, could support discussions on regional EBM-based beach management 
through intermunicipal, multilevel, and multi-sector collaboration.

Local managers as leaders of EBM 
implementation
Our Net-Map participants provided an important picture of beach management 
in the LNP region. All beach managers saw the need to increase diversity and 
collaboration in governance networks. They perceived both the local and regional 
levels as endowed with a high level of power, and therefore as potentially effective 
in promoting the transformations needed for the long-term provision of BES. 
These perceptions provide a point of departure to develop strategies for beach 
management challenges, such as discontinuity in management and public policies, 
lack of inclusive social participation, and the science–practice gap. In a collaborative 
framework, a  leader ensures the effective exchange of information, resources, and 
knowledge and facilitates collaboration among multiple sectors (Bodin et al., 2017; 
Simões et al., 2017). This study demonstrates that local government managers 
envision network changes that might support local EBM implementation and that 
they can thus be regarded as potential local leaders for such a venture.

6  As previously mentioned, this information comes from two workshops carried out with the main LNP 
Council bodies to discuss beach management. The workshops were held by a bigger research project that includes 
the present research. The data still is unpublished.
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However, given the low degree of perceived horizontal connectivity between the 
municipalities of the LNP region, beach managers might require a facilitator to 
enhance their skills and expertise and to foster their perception of themselves 
as a  regional group. The participating beach managers’ lack of shared interests 
or identity reduces their potential as leaders for EBM implementation. Their 
perceptions of BES governance improvement might undermine the fit between 
governance and environmental dynamics of the beaches of the study region, and 
hamper the horizontal, intermunicipal exchange of knowledge that is needed to 
seize the potentials revealed by the beach managers’ perception patterns.

This study revealed the willingness of managers to better involve research 
organizations in the governance network, allowing for researchers to act as facilitators 
for beach managers to establish their leadership role. Partnerships to capacitate 
and empower local managers and to enhance knowledge exchange with key actors 
(e.g., regional council bodies) would promote long-term BES provision based on 
effective EBM implementation. Future perception studies might extend to other 
beach management stakeholders’ understandings of governance and management 
and thus lay additional foundations for increasing stakeholder collaboration for 
EBM. Moreover, the link types (information, support, resources, and conflicts) 
between actor categories might be analyzed separately to clarify their role in EBM 
implementation.

Our use of Net-Map and SNA methodologies in the EBM context facilitated 
cooperation between researchers and managers in adapting management practices. 
This study demonstrates how local government managers’ perceptions of the 
necessary improvements to the ES governance network are a critical precondition for 
EBM implementation. We focused on the perceptions of beach managers as primary 
ecosystem governance actors, a focus that can also support EBM implementation 
in other types of ecosystems. As humanity’s impact on nature becomes ever more 
dominant, the focus on collaborative governance networks we develop in this study 
is likely to gain wider relevance. Since other contextual conditions are also critical 
for EBM implementation, further research is needed on public policies, institutions, 
usable knowledge, information basis, and innovation uptake.
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Appendix I

Determining Net-Map participants
Beach managers are government officers concerned with civil society safety, 
environmental protection, public structure, and the development of coastal areas 
close to beaches (Moser and Tribbia, 2006). In Brazil, the beach managers can be 
permanent public officers, who hold their public sector positions when political 
mandates change, carrying knowledge and experience about the organization 
functioning, and technical knowledge, across changes in governance. As part of 
a technical team, beach managers often provide important knowledge to guide 
decision-making. Beach managers can also be temporary officers who work during 
a  single electoral mandate and, as municipal officers, are responsible for final 
decision-making in that period. These nonpermanent municipal officers can also 
be part of the technical team but are usually more involved with political decision-
making. For this research, we set up Net-Map sessions with the municipal officer 
and with at least two permanent members of the technical teams working in the 
selected municipal offices of the LNP municipalities.
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In order to develop a list of selection criteria, we reviewed municipal policies 
concerning the administrative structure and competencies of the municipal offices 
in the four municipal governments in the LNP region (Ilhabela, Caraguatatuba, São 
Sebastião, and Ubatuba), matching relevant terms with those used in the formulation 
of policies. This review resulted in the following list of nine terms related to beach 
management: (1) vulnerability reduction, (2) monitoring, (3) disaster prevention, 
(4) sustainability, (5) planning, (6) integration of sectors, (7) beaches, (8) climate 
change, and (9) erosion. We compared these nine terms with the mandates of all 
government offices in the LNP region and selected those offices where mandates 
matched the selection criteria. Additionally, we reviewed national public policies 
associated with the terms “beach,” “shoreline,” and “climate change.” We identified 
the municipal government actors quoted in these policies and thus were able to 
cross-check our selection of municipal offices and obtain data on which municipal 
governmental bodies are formally responsible for beach management in the LNP 
region. Of the 12 offices contacted, 11 responded. Table A1 presents an overview 
of the 11 offices (and their tasks) selected for conducting Net-Map sessions.

Table A1. List of municipal government offices associated with beach 
management that attended the group interviews.

Municipality Municipal 
office*

Municipal office’s official tasks Code

Ilhabela Civil Defense 
Office

Plan, coordinate, and execute activities and studies to 
prevent conditions of vulnerability and threats caused 
by situations of public calamities and disasters that 
put people’s lives and well-being at risk.

I1

Urban Planning, 
Public Works, 
and Housing 
Development

Formulate, execute, and evaluate the Municipal 
Policy for Urban Development and Housing. Among 
other assignments, this office aims to understand 
and prevent the impacts of urban growth on the 
environment as well as to identify and promote 
opportunities for sustainable urban development 
in the municipality.

I2

Ubatuba Civil Defense 
Office

Communicate and coordinate studies to track 
situations of risk for the population’s well-being 
(e.g., natural disasters), as well as develop action 
plans to deal with risks.

U1

Urban planning 
Office

Formulate, execute, and evaluate the Municipal 
Policy for Urban Development and urbanization 
projects. Among other assignments, this office aims 
to understand and prevent the impacts of urban 
growth on the environment. It also aims to ensure the 
regulation of areas that belong to federal entities.

U2

Environment 
Office

Organize, plan, and guide the municipality’s 
environmental policy. This office attends to the 
environmental demands of the city. In partnership with 
the Urban Planning Office and other offices, this office 
aims to ensure the protection, conservation, and 
recovery of the environment, as well as to promote 
sustainable actions in the municipality.

U3
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Municipality Municipal 
office*

Municipal office’s official tasks Code

São Sebastião Civil Defense 
Office

Assess and prevent disasters, vulnerabilities, 
and risks to which the municipality is subjected. 
This office is responsible for planning institutional 
activities, providing human resources (training 
courses), developing scientific/technological studies, 
mobilizing, monitoring, and alerting the municipality, 
and providing logistical support following disasters.

SS1

Beach 
Management 
Office

Not specified in the legislation. SS2

Environment 
Office

Develop studies, actions, and activities related 
to the protection, conservation, and recovery of 
the environment. This office is responsible for 
including all sectors of the society and the different 
municipal offices in the promotion of environmentally 
sustainable actions in the municipality.

SS3

Caraguatatuba Civil Defense 
Office

Develop and implement policies and plans that 
promote the protection of the citizens’ well-being 
against disasters. This office unifies and integrates 
government agencies and society, aiming to organize 
and expand the adaptive capacity of the municipality 
to prevent and address environmental risks within it.

C1

Urban Planning 
Office

Develop, study, and revitalize municipal urban 
planning, legislation, and projects, ensuring the 
preservation of the natural environment and 
population well-being.

C2

Fisheries, 
Aquaculture and 
Environment 
Office

Promote the integration of municipal offices, citizens, 
research institutions, state and union actions, 
and knowledge with respect to the planning of 
use, conservation, recovery, and protection of the 
environment. Among other assignments, this office 
is responsible for advising and offering training 
about the environment and its sustainable use, with 
a holistic, scientific, and participatory approach 
that considers the interdependence of the natural, 
socioeconomic, and cultural environments.

C3

* Denominations of offices translated to English by authors.
Source: Authors’ summary.

Appendix II

Data treatment
1. Actors were grouped to generate a simplified overview of all the networks. 

For example, divisions within the Environmental State Office were grouped as 
“Environmental State Office.”



Human Ecology Review, Volume 26, Number 2, 2020

84

2. Relations (links) were classified as either “collaborative relations” or “conflict 
relations,” thus allowing for the construction of two coexisting networks: the 
“governance collaboration network” and the “governance conflict network.”

3. To represent participants’ assessment that some relations “need improvement,” 
two procedures were adopted:
• existing “collaborative relations” (in CPGN) that were marked as “need 

improvement” (in DGN) received a weight of 1 in CPGN, while all other 
relations were weighted as 2 (indicating a stronger link);

• existing “conflict relations” (in CPGN) that were marked as “need 
improvement” (in DGN) were disregarded in collaborative CPGN 
(only  positive links were represented) and considered in DGN as “new” 
positive links.
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