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Abstract
Marine ecosystems are vital to our wellbeing and planetary health, but are under
tremendous threat from anthropogenic climate change. As a cornerstone of marine
conservation, Marine Protected Areas (MPAs) need to be managed to include climate
change adaptation. Research shows that MPAs experience key barriers to incorporating
climate change adaptation, including rigid governance structures and a lack of knowledge on
climate change impacts. Collaborative governance may be one governance arrangement
that can overcome these barriers as a result of its structural arrangements and knowledge
co-production processes. This thesis therefore investigates collaborative governance in
climate change adaptation of MPAs, focusing on the role of structural arrangements and
knowledge. I conceptualize climate change adaptation using the proxy of adaptive capacity
and climate change adaptation measures of the planning framework developed by Wilson et
al. (2020). I take a case study approach, using the Côte Bleue Marine Park (PMCB) in the
French Mediterranean. Data collection methods include semi-structured interviews with
representatives of the different stakeholder groups of PMCB, document analysis of PMCB
management plans and activity reports, and participant observation of an annual meeting. I
find that the collaborative governance arrangement of PMCB enhances its adaptive capacity
and supports climate change adaptation measures through its structural arrangements and
knowledge co-production processes. In particular, structural arrangements, including
meaningful participation mechanisms, reduced transaction costs (e.g. through increased
resources), power sharing mechanisms (e.g. a rotating presidency), and flexibility, all
contribute to increasing the adaptive capacity of PMCB. With respect to knowledge, both
scientific and local knowledge play a vital role in climate change adaptation in PMCB, in
particular through supporting monitoring. This thesis finds substantial interdependence
between structural arrangements and knowledge co-production processes. I also find that
wider knowledge networks external to the collaborative governance regime of PMCB are
crucial in climate change adaptation in the park, and that the integration of Marine Cultural
Heritage in the park supports its collaborative governance. Finally, despite enhanced
adaptive capacity and climate change adaptation measures related to monitoring, this thesis
finds that specific climate change adaptation actions are lacking in PMCB. This suggests that
there may be specific challenges to climate change adaptation in an MPA context that
warrant further research, and that there is a need to support MPA managers in
implementing climate change adaptation actions.
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1. Introduction
Healthy marine ecosystems are vital to our wellbeing and planetary health, as they provide
key ecosystem services upon which we depend (Barbier, 2017; Yang et al., 2019). For
example, the ocean plays a key role in food security, with wild fisheries and mariculture
currently accounting for 17% of the global production of animal protein and having the
potential to provide even more edible food in the future (Costello et al., 2020). Similarly, the
ocean plays a fundamental role in the Earth system as a key climate regulator, acting as one
of the largest carbon sinks and taking up and redistributing heat (IPCC, 2019). In addition to
its role as a climate regulator, the ocean can also support climate change adaptation, with
coastal ecosystems providing protection against storm surges and sediment erosion (Chang
and Mori, 2021). This illustrates the crucial role the ocean and its marine ecosystems play in
sustaining and supporting people and this planet.
Unfortunately, marine ecosystems are under tremendous threat. Of increasing importance
is the threat of anthropogenic climate change. Climate change is already severely impacting
our ocean, altering community structure and function and causing the degradation and loss
of marine ecosystems (e.g. Babcock et al., 2019; Doney et al., 2012; Smale et al., 2019; IPCC,
2022). These adverse impacts are expected to worsen, with extreme climatic events,
temperature increases, and sea level rise projected to increasingly fragment and destroy
marine ecosystems (Ani and Robson, 2021; IPBES, 2019; IPCC, 2022). These impacts pose a
major risk to the marine ecosystem services we depend on (Cavanagh et al., 2021; Gilby et
al., 2020; IPCC, 2022). For example, sea-level rise and a warming ocean is weakening the
coastal protection benefits and carbon sequestration potential of coastal ecosystems
(Talukder et al., 2022). Similarly, declines in fish biodiversity as a result of climate change
impacts will threaten food provision and coastal livelihoods (Talukder et al., 2022). Climate
change is therefore posing a substantial threat to marine ecosystems and the services they
provide.
Given the importance of marine ecosystems and the severe threat climate change poses to
them, it is imperative that we conserve marine ecosystems in ways that take into account
climate change. Marine Protected Areas (MPAs), as a cornerstone of marine conservation
(Lubchenco and Grorud-Colvert, 2015), must therefore be managed to include climate
change adaptation (Rilov et al., 2019; Tittensor et al., 2019; Wilson et al., 2020). This will be
critical to ensuring the long-term effectiveness of MPAs in conserving marine ecosystems
and the services they provide, in an era of climate change (IPCC, 2022; Tittensor et al., 2019;
Wilson et al., 2020).

1.1 Problem statement
Climate change adaptation in Marine Protected Areas
Despite the importance of climate change adaptation in MPAs, its actual implementation in
MPAs and Marine Spatial Planning (MSP) more generally has been limited (Frazão Santos et
al., 2020; Rilov et al., 2019; Wilson et al., 2020). Tittensor et al. (2019) conducted a review of
98 scientific papers reporting on climate change adaptation in the design and operation of
MPAs and MPA networks. They found that only six included implementation of climate
change adaptation measures in MPAs (Tittensor et al., 2019). Similarly, in a study on climate
1

change adaptation robustness in MPAs, O’Regan et al. (2021) found that climate change is
inadequately considered in the 223 MPA management plans reviewed. Of the examples that
do exist on this topic, the majority is largely focused on coral reef MPAs (Tittensor et al.,
2019; Wilson et al., 2020). Furthermore, in an analysis of EU member states, countries were
found to rarely address climate change operationally in their marine environmental policies,
with only three countries (UK, Netherlands, and Sweden) considering climate change
adaptation in their MSP (Rilov et al., 2019). This illustrates that MPAs and MSP are failing to
sufficiently address climate change.
Barriers to climate change adaptation in Marine Protected Areas
Several barriers appear to be hindering the implementation of climate change adaptation in
MPAs. In a review of studies investigating the barriers perceived by MPA managers, Wilson
et al. (2020) found that two major categories exist, relating to governance structures and
knowledge. The first major category of barriers to climate change adaptation in MPAs is
based in governance structures (Frazão Santos et al., 2020; Wilson et al., 2020). Rigid
governance structures tend to hinder successful adaptive management in MPAs (Wilson et
al., 2020). Frazão Santos et al. (2020) relate this to their static nature, meaning that they
cannot take into account the dynamic nature of the ocean and its uses. Instead, more
flexible structures are required that can account for ocean dynamics and the fast pace at
which ecological processes are changing, to allow MPA managers to take an adaptive
approach (Frazão Santos et al., 2020; Grovers et al., 2012; Tittensor et al., 2019).
In addition to rigid governance structures, this first barrier relates to a lack of coherence in
policy frameworks, both at the national and regional scale, and the MPA scale. Firstly, there
is frequently a lack of policy coherence and coordination between marine and climate
policies (Frazão Santos et al., 2020; Wilson et al., 2020). On the one hand, climate change
adaptation is not sufficiently included in national and regional MSP policies; on the other,
MSP and ocean governance more generally are largely absent from climate adaptation
strategies and plans (Frazão Santos et al., 2020). For example, integration of climate change
adaptation into the EU’s coastal and marine policy is severely limited (Russel et al., 2018).
Russel et al. (2018) found that at the macro-level, this was partly because climate
adaptation goals failed to fit or clashed with dominant policy frameworks. The authors
argue that this stems from climate adaptation goals conflicting with broader norms and
traditions, thereby reducing support for the integration of climate change adaptation in EU
marine policy (Russel et al., 2018). Secondly, there is a lack of clarity in and coherence
between MPA objectives, including in relation to climate change (Wilson et al., 2020). This
lack of clarity in MPA objectives can also make it difficult to assess whether an MPA is
successful in adapting to climate change (Hopkins et al., 2016). These challenges all further
block the incorporation of climate change adaptation measures in MPAs.
The second major category of barriers to climate change adaptation in MPAs is related to
knowledge gaps (Tittensor et al., 2019; Wilson et al., 2020). Firstly, there is a limited
understanding of how climate change adaptation measures can be used to manage climate
risks (Wilson et al., 2020). Climate change adaptation in MPAs depends on MPA managers
having access to information about tested adaptation practices and interventions, specific
to the local scale, which is often lacking (Tittensor et al., 2019). In a study on the perceptions
of MPA managers on climate change adaptation in MPAs, the majority of participants
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believed that they did not have enough information about climate change adaptation to
understand its achievability in MPAs (Cvitanovic et al., 2014). Similarly, in a study on the
perceptions of MPA practitioners in California, participants explained that a key barrier to
climate change adaptation in MPAs was a lack of knowledge on how this would work in
practice (Hopkins et al., 2016). This illustrates that MPA managers lack knowledge on how to
carry out climate change adaptation measures in MPAs.
In addition to missing knowledge on climate change adaptation measures for MPAs, there is
missing climate change impact data on MPAs (Wilson et al., 2020). This is in part because
these data are generally based on the global scale, rather than on the MPA site scale
(Tittensor et al., 2019). Rilov et al. (2019) further found that existing MPA monitoring
schemes in the Mediterranean are fragmented, short-term, and lacking sufficient successive
sampling dates. This means that current MPA monitoring schemes may be insufficient to
help detect climate change impacts, thereby failing to fill this knowledge gap (Rilov et al.,
2019). Moreover, key knowledge gaps on climate change impacts remain at the global scale,
including on the degree of plasticity of species to respond to climate change, the impacts of
cumulative climate change effects, and the effects of climate change on spatial properties
(Hidalgo et al., 2022). These knowledge gaps therefore further hinder climate change
adaptation in MPAs.
The role of governance structures in climate change adaptation
The two major barriers that hinder climate change adaptation in MPAs suggest a need for
ways to fill the necessary knowledge gaps and for more flexibility and coherency in
governance structures. In response to this, literature on climate change adaptation
frequently advocates for flexibility in governance arrangements (Amaru and Chhetri, 2013;
Anisimov and Magnan, 2021; van Buuren et al., 2015). This is because the complexity of the
global change occurring and projected to occur as a result of climate change, as well as its
uncertainty, requires taking an adaptive approach (Craig et al., 2018; van Buuren and
Driessen, 2013). Researchers argue that this is only possible with flexible arrangements, in
which actors can ‘easily adjust the ways of collaboration, the mutual agreements, and the
rules of collaboration’ (van Buuren et al., 2015: 3). When governance arrangements are
inflexible, it means that they may continue with the same activities even when they are no
longer suitable (Craig et al., 2018), such as by failing to take into account the impacts of
climate change. However, it is important that this need for flexibility is balanced with
stability in governance, so that adaptation can occur without being ‘perceived or
experienced as perpetually destabilizing, disruptive, and unfair’ (Craig et al., 2018: 2).
Although researchers argue for flexibility in governance arrangements, there are challenges
with realizing this. For example, in a study on climate change adaptation in the Netherlands,
research revealed that despite the increasing focus on adaptive governance, governance
arrangements remain inflexible and focused on robustness (van Buuren et al., 2015).
Similarly, in a study of adaptive spatial planning in MPAs, Mills et al. (2014) found that while
there was a clear recognition for flexibility in MSP for adaptation, a trade-off exists with
responding too quickly and not allowing enough time for longer-term outcomes to emerge.
Furthermore, while flexibility is needed to respond to new ideas and information, if the
need and triggers for adaptation are not explicitly recognized, adaptation cannot be
undertaken regardless of the level of flexibility (Mills et al., 2014). Despite these challenges,
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consensus remains on the need for flexibility in governance arrangements for climate
change adaptation (Amaru and Chhetri, 2013; Anisimov and Magnan, 2021; van Buuren et
al., 2015).
Different types of governance arrangements vary in their level of flexibility and their ability
to implement climate change adaptation measures. Top-down governance structures have
been criticized for not being flexible enough (Aburto et al., 2017; Chaffin et al., 2014). For
example, on Easter Island, top-down governance structures were unable to respond
sufficiently quickly to observed social and ecological changes (Aburto et al., 2017).
Conversely, bottom-up governance structures can more quickly adapt traditional laws and
local governance in response to social and ecological changes (Aburto et al., 2017).
However, bottom-up adaptation measures still require at minimum supportive regulatory
frameworks to enable their implementation (Amaru and Chhetri, 2013). Additionally,
bottom-up structures may be constrained by their power, resources, and immediate, local
needs, meaning that longer-term and more severe climate change impacts are beyond their
capacity (Butler et al., 2015; Conway and Mustelin, 2014).
Given the benefits and drawbacks of both top-down and bottom-up governance structures
in relation to climate adaptation, some researchers have called for the integration of topdown and bottom-up approaches through collaboration (Amaru and Chhetri, 2013; Butler et
al., 2015). For example, Amaru and Chhetri (2013) found that climate change adaptation
measures implemented from the top-down could improve local resilience in the long term
by including local communities, whereas those implemented from the bottom-up could
improve their effectiveness by collaborating with institutions. In addition to compensating
for the weaknesses of exclusively top-down and bottom-up approaches, collaboration with
stakeholders from multiple levels would also allow for the sharing of knowledge and
resources, thereby enhancing the effectiveness of climate change adaptation measures
(Amaru and Chhetri, 2013; Martin et al., 2021).
Collaborative governance
Collaborative governance regimes (CGRs) may provide one way to integrate top-down and
bottom-up governance approaches to ensure the necessary flexibility for adaptation, as well
as a way to fill the knowledge gaps. Firstly, with respect to governance structures, the
internal structure of CGRs is inherently more fluid than traditional governance
arrangements (Emerson et al., 2012). This has led some researchers to argue that
collaborative governance can be more responsive and flexible than more rigid bureaucracies
(Emerson and Gerlak, 2015; Gash, 2022). Secondly, knowledge generation, clarification, and
legitimization are central to CGRs, with collaboration allowing for the acquisition of needed
information (Emerson and Gerlak, 2015; Gash, 2022). For example, the local knowledge of
fishers has been effectively used in combination with scientific knowledge to fill knowledge
gaps to collaboratively manage MPAs and coastal fisheries (e.g. Cabral et al., 2015; Gianelli
et al., 2021; Rivera et al., 2014). It is therefore possible that collaborative governance is one
type of governance arrangement that can allow MPAs to overcome the previously identified
barriers and incorporate climate change adaptation measures into their management.
Collaborative governance arrangements can cultivate adaptation through their collaborative
capacities, including structural arrangements and knowledge (Emerson et al., 2012;
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Emerson and Gerlak, 2015). These are directly related to the identified major barriers to
climate change adaptation, and could therefore provide a key avenue to enable to
incorporation of climate change adaptation in MPAs. However, despite a large amount of
research on collaborative governance in MPAs (e.g. Di Franco et al., 2020; Gaymer et al.,
2014; Rist et al., 2019), as well as research showing how collaborative governance can
support climate change adaptation in other contexts, such as urban areas (e.g. Kalesnikaite,
2019; Mukhlis and Perdana, 2022), there appears to be a dearth of research on how CGRs
and their collaborative capacities could contribute to cultivating adaptation in MPAs, and,
more specifically, how they could contribute to climate change adaptation. Instead, with
regards to climate change adaptation in MPAs, much research has focused on identifying
the kinds of measures that could be taken, largely in coral reef MPAs (Green et al., 2014;
Wilson et al., 2020), as opposed to structural arrangements and knowledge processes
underlying the selection and implementation of these measures. Given the identified
barriers to climate change adaptation in MPAs, this is an important knowledge gap in the
literature.
The role of local knowledge in climate change adaptation
As CGRs include the collaboration between different actors, this type of governance
structure could address the barrier related to a lack of knowledge through the inclusion of
different knowledge systems, including local knowledge. Researchers have advocated for
the inclusion of local knowledge in environmental decision-making as a way to fill
knowledge gaps (Wheeler and Root-Bernstein, 2020). This is because local knowledge can
cover temporal and spatial scales that are not generally present in scientific knowledge, as
local knowledge often spans various seasons and decades, whereas scientific research is
often limited to a specific study site and field season (Loch and Richers, 2021; Wheeler and
Root-Bernstein, 2020). Local knowledge may also provide more refined data on local
ecosystems, which is crucial for their management (Wheeler and Root-Bernstein, 2020). For
example, fishers in the Seychelles have revealed a detailed understanding of ecological
dynamics, such as knowledge on the locations and seasonal patterns of spawning
aggregations of fish (Baker and Constant, 2020). This knowledge provides key insights for
designing and implementing marine conservation strategies (Baker and Constant, 2020).
Local knowledge can also play an important role in climate change adaptation specifically. In
a systematic literature review, Klenk et al. (2017) illustrated the substantial growth of local
knowledge in research on climate change adaptation. The use of local knowledge as a way
to adapt to climate change was a major theme that emerged from the review, with articles
generally suggesting that ‘local knowledge provides communities with the flexibility to
adapt to change and cope with uncertainty,’ crucial for climate change adaptation (Klenk et
al., 2017: 4). Researchers have also highlighted that local knowledge can help in gaining
insight into the impacts of climate change occurring at the local scale (Gianelli et al., 2021;
Naess, 2012; Reyes-García et al., 2015), one of the key knowledge gaps hindering climate
change adaptation in MPAs (Wilson et al., 2020). For example, fishers in Tanzania have
demonstrated a deep understanding of changing environmental conditions of Lake
Tanganyika as a result of climate change, as well as how this relates to changes in fish
catches (Bulengela et al., 2020). Furthermore, local knowledge can contribute to the
planning of adaptation actions that are locally appropriate (Naess, 2012; Klenk et al., 2017).
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This therefore suggests that local knowledge has the potential to make important
contributions to climate change adaptation in MPAs.
In addition to filling necessary knowledge gaps and contributing to climate change
adaptation, the use of local knowledge may provide additional benefits that enhance the
adaptive capacity of MPAs. The inclusion of local knowledge facilitates the participation of
key stakeholders like fishers (Mellado et al., 2014). This therefore enhances the legitimacy
and equity of marine conservation and management (Baker and Constant, 2020; Bennett et
al., 2021). The legitimacy of marine management initiatives through the participation of the
local community is crucial for their support, and ultimately their long-term success (Day,
2017). For example, in the Caribbean, marine conservation initiatives that included local
fishers and their knowledge were effectively protected, whereas initiatives that relied solely
on scientific surveys without the participation of fishers remained unprotected (Fulton et al.,
2018). This illustrates that the use of local knowledge can provide an avenue for the
inclusion of key stakeholders and the legitimization of marine conservation and
management, which supports its adaptive capacity (Nursey-Bray et al., 2018; Tiller et al.,
2015).
Despite the benefits of including local knowledge in marine conservation initiatives, there is
disagreement between researchers on the credibility of local knowledge systems (Baker and
Constant, 2020), with studies comparing local knowledge and scientific knowledge finding
mixed results. For example, in the Philippines, retrospective interviews with fishers
regarding “bad” seahorse catch were consistent with fisher-independent data collection
methods (O’Donnell et al., 2012). Conversely, interview data regarding “typical” seahorse
catch were inconsistent with fisher-independent methods, with catch numbers greatly
exceeding that of the other methods (O’Donnell et al., 2012). This is likely due to biases
associated with retrospective interviews that affect recall accuracy (O’Donnell et al., 2012).
However, other studies have found local knowledge to be comparable to scientific
knowledge, such as in the case of intra-annual patterns of ray (Temple et al., 2020),
connectivity between habitats in a tropical seascape (Berkström et al., 2019), and species
distributions of a rare and depleted marine fish genus (Aylesworth et al., 2016). Given the
mixed results comparing local and scientific knowledge, a combination of knowledge
systems may be the most effective in generating the necessary adaptive capacity in MPAs.

1.2 Research objective and questions
The objective of this thesis is to explore how collaborative governance in MPAs contributes
to climate change adaptation in MPA management, focusing on the role of structural
arrangements and knowledge. Due to the lack of studies on climate change adaptation in
MPAs outside of tropical regions especially, this thesis explores this topic in a temperate
region, using Côte Bleue Marine Park in the French Mediterranean as a case study. This
thesis therefore poses the following general research question:
How does the collaborative governance regime of Côte Bleue Marine Park contribute to
climate change adaption in the Marine Protected Area?
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This general research question is further subdivided into the following sub-research
questions, based on the previously identified barriers to climate change adaptation:
•
•

What is the role of the structural arrangements in climate change adaptation in Côte
Bleue Marine Park?
What is the role of knowledge in climate change adaptation in Côte Bleue Marine
Park?

1.3 Thesis outline
This thesis is organized into 8 chapters. Chapter 2 describes the theoretical framework that
underpins this research, drawing on literature from collaborative governance, policy
coherence, and knowledge co-production. Chapter 3 outlines the methods used in this
research, including data collection and analysis methods. Chapter 4 describes Côte Bleue
Marine Park (PMCB), the case study used in this research. Chapter 5 and 6 present the
results, with Chapter 5 focusing on the role of structural arrangements in PMCB and Chapter
6 on the role of knowledge in PMCB. Chapter 7 provides a discussion of the results, focusing
on the research questions and underlying theoretical framework, as well as the wider
scientific context. Finally, Chapter 8 concludes with recommendations and avenues for
future research.
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2. Theoretical framework
To answer the research questions articulated in the previous chapter, this thesis draws upon
literature from collaborative governance, policy coherence, and knowledge co-production to
develop the theoretical framework, supported by an iterative coding process. In addition,
literature on climate change adaptation in MPAs and adaptation in collaborative governance
more generally is reviewed. This framework provides the basis for exploring and analyzing
the role of structural arrangements and knowledge in relation to climate change adaptation
in MPAs.

2.1 Adaptation in Marine Protected Areas
This thesis conceptualizes climate change adaptation in MPAs in two ways. First, through
the climate change adaptation planning framework developed for MPAs by Wilson et al.
(2020), and second, through general adaptive capacity.
Adaptation to climate change in Marine Protected Areas
Different planning frameworks for biodiversity conservation have been applied to MPAs to
help include climate change adaptation in their design and management (e.g. Abrahms et
al., 2017; Gross et al., 2016; Reside et al., 2018). One commonly used planning framework is
systematic conservation planning (SCP) (Margules and Pressey, 2000). SCP focuses on
allocating limited conservation resources based on the identification of clear conservation
goals (Margules and Pressey, 2000). This framework has been widely applied to marine
ecosystems (e.g. Álvarez-Romero et al., 2018), and it readily allows for the incorporation of
adaptation (e.g. Reside et al., 2017). However, SCP does not explicitly include climate
change adaptation as part of the framework. In contrast, there are frameworks that directly
consider climate change adaptation by linking vulnerability and impacts to corresponding
adaptation strategies. These include adaptation for conservation targets (ACT) (Cross et al.,
2012), climate-smart conservation (CSC) (Stein et al., 2014), and the IUCN adaptation cycle
(Gross et al., 2016). Additionally, a conceptually different framework is portfolio decision
analysis (PDA), which provides an approach for selecting management actions when there
are inherent tradeoffs that exist, including under different climate scenarios (Convertino
and Valverde., 2013).
The aforementioned planning frameworks can be applied to marine ecosystems (e.g.
Álvarez-Romero et al., 2018; West et al., 2017), although none of the frameworks are
specific to MPAs or marine ecosystems. However, there are fundamental differences
between marine and terrestrial ecosystems that mean there are unique considerations for
the design and management of marine ecosystems (Carr et al., 2003). One example of this is
in relation to climate change. While there are common responses to climate change
between terrestrial and marine ecosystems, marine ecosystems face additional pressures
related to climate change, including hypoxia, ocean acidification, and changes in water
mixing dynamics and circulation (d’Alcalà, 2019; Häder and Barnes, 2019). This means that a
planning framework that is specific to climate change adaptation in MPAs may be
preferrable.
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This study therefore chose to use the planning framework developed by Wilson et al. (2020)
to investigate climate change adaptation measures, as this framework is not only based on
the aforementioned commonly used planning frameworks to biodiversity conservation, but
is also specific to climate change adaptation in MPAs (Figure 1). The framework includes
four key steps, namely: (1) define conservation goals; (2) perform a vulnerability
assessment; (3) design and implement climate change adaptation strategies; and (4)
monitor MPA effectiveness to guide management (Figure 1). Wilson et al. (2020) also
include key considerations that are important throughout the planning process, including
stakeholder participation, assessing socio-economic impacts of the MPA, and accounting for
uncertainty.

Figure 1. Figure sourced from Wilson et al. (2020). Figure depicts the planning framework
developed by Wilson et al. (2020) that integrates climate change adaptation in Marine
Protected Areas (MPAs) based on five common existing frameworks for biodiversity
conservation. These frameworks are systematic conservation planning (SCP), climate-smart
conservation (CSC), adaptation for conservation targets (ACT), portfolio decision analysis
(PDA), and the IUCN adaptation cycle. The number in brackets indicates the number of
frameworks (out of five) that included the measures.

9

Adaptation in collaborative governance regimes
In addition to specific climate change adaptation measures, adaptation can also be studied
through adaptive capacity (Siders, 2019). Adaptive capacity has been widely applied to
research on climate change, acting as a useful tool to understand adaptation ability (Tilleard
and Ford, 2016). It has also been applied to research on collaborative governance, as in the
case of watershed management in the Piscataqua River and Estuaries Region by Emerson
and Gerlak (2015), making it a useful proxy for climate change adaptation for this study.
Adaptive capacity refers to the ability of actors and groups of actors to respond to change in
order to remain at (or improve upon) a desirable state (Nelson et al., 2007). In the context
of CGRs, adaptive capacity is defined as the ability to change internal processes or convert
structural elements in response to societal or environmental change (Emerson and Gerlak,
2015; Pahl-Wostl, 2009). This can be done through adaptive actions, such as the revision of
charters, addition of new participants, and changes in rules (Emerson and Gerlak, 2015).
Collaborative capacities may enhance adaptive capacity of CGRs, including structural
arrangements and knowledge (Cheng et al., 2015; Emerson and Gerlak, 2015). For example,
in the case on watershed management conducted by Emerson and Gerlak (2015), the
inclusion of diverse stakeholders in a fair and open arrangement in the Management
Committee supported adaptive capacity by incentivizing their participation and receptivity
to different interests. Similarly, knowledge supported adaptive capacity by contributing to a
better understanding of the role of invasive species and leading to adaptive actions to
respond to this, such as modifications to the monitoring plan (Emerson and Gerlak, 2015).
Adaptation literature further supports the idea that structural arrangements and knowledge
can enhance adaptive capacity. For example, flexibility in structural arrangements is seen as
key factor that builds adaptive capacity (Cinner et al., 2018; Green et al., 2021). This is
because it enables actors and institutions to change strategies when it is necessary (Cinner
et al., 2018). Conversely, structural arrangements that are more hierarchical may constrain
adaptive capacity (Taylor, 2016). Knowledge is also viewed as vital for adaptive capacity,
with climate change adaptation frameworks emphasizing the importance of the production
and sharing of knowledge, both as a determinant of adaptive capacity in and of itself, as well
as for supporting other factors necessary for adaptive capacity (Williams et al., 2015).
Structural arrangements and knowledge are directly related to the identified barriers to
climate change adaptation in MPAs. As described previously, these major barriers are based
in governance structures, relating to rigid structures and policy incoherence, and in
knowledge, relating to a lack of knowledge on climate change adaptation measures for
MPAs and climate change impact data at the MPA scale (Wilson et al., 2020). This means
that in addition to collaborative governance enhancing adaptive capacity through its
collaborative capacities, it is possible that collaborative governance provides a way to
overcome the key barriers to climate change adaptation in MPAs. This forms the basis of the
theoretical framework illustrated in Figure 2, highlighting key elements of the literature on
structural arrangements and knowledge. The remainder of this chapter therefore elaborates
upon these elements to develop an analytical framework, that is used to explore and
analyze the role of structural arrangements and knowledge in relation to climate change
adaptation in MPAs.
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Figure 2. Theoretical framework of this research study, based on literature from
collaborative governance theory (Emerson et al., 2015; Emerson and Gerlak, 2015),
knowledge co-production (Dale and Armitage, 2011), and policy coherence (Nilsson et al.,
2012). Note that climate change adaptation refers to adaptive capacity and climate change
adaptation measures as outlined in the planning framework by Wilson et al. (2020).

2.2 Structural arrangements
Institutions, and the structural arrangements of institutions, play a key role in marine
conservation and adaptation (Wilson et al., 2020; Emerson and Gerlak, 2015). Structural
arrangements refer to the ‘protocols and organizational structures necessary to manage
repeated interactions over time,’ such as decision rules, regulations, and operating
protocols (Emerson et al., 2012: 15). These arrangements can include informal norms as
well as formal institutions (Emerson et al., 2012), such as mechanisms for participation or
power sharing. In response to the recognition of increasing problem complexity and
interconnectedness, one type of arrangement that is increasingly being implemented and
called for is that of collaborative governance (Margerum, 2016). In addition, policy
coherence is seen as key for governance structures to be effective at managing problems,
such as climate change adaptation- both between policy domains and within policy domains
between different scales (England et al., 2018; Nilsson et al., 2012; Wilson et al., 2020). This
section therefore elaborates on theories of collaborative governance and policy coherence.
Defining collaborative governance
Although many definitions of collaborative governance exist, this thesis follows the
definition by Emerson et al. (2012: 2), in which collaborative governance is defined as ‘the
processes and structures of public policy decision making and management that engage
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people constructively across the boundaries of public agencies, levels of government,
and/or the public, private and civic spheres in order to carry out a purpose that could not
otherwise be accomplished.’ This broader definition captures a wide range of partnerships,
including public-private partnerships, private-social partnerships, and partnerships between
state, private, and civil actors, as well as co-management and community-based initiatives
(Emerson et al., 2012). These partnerships and initiatives are all seen to play a role in MPA
governance, and marine conservation more broadly. For example, co-management of MPAs
between local communities and local authorities occurs around the world (Di Franco et al.,
2020; Molick et al., 2021; Voorberg and Van der Veer, 2020). Similarly, partnerships
between different actors also play a role in MPAs, such as partnerships between state and
non-state actors like the private sector, in the context of ecotourism (De Matteis, 2021).
This makes this definition suited to the topic of investigation.
Participation
One key debate that exists in the field of collaborative governance relates to stakeholder
participation. On the one hand, collaborative governance may expand democratic
participation, with productive relationships developing between stakeholders; on the other,
there may be a lack of a real commitment to collaboration and participation (Ansell and
Gash, 2008). Therefore, while collaborative governance may allow for the meaningful
participation of a range of stakeholders and include an associated set of diverse interests
and perspectives, in practice, actual stakeholder participation can be uneven, with some
stakeholder groups excluded or underrepresented in CGRs (Brown et al., 2016; Karambelkar
and Gerlak, 2020; Mattor et al., 2020). For example, in CGRs in California regarding local
groundwater management, small farmers, the Latino community, and the general public
were found to be frequently excluded from decision-making (Brown et al., 2016). Moreover,
even when stakeholders are included, this does not necessarily mean their voices are heard.
For example, CGRs in the Colorado River Basin, while increasing inclusion of new
stakeholder groups over time, did not include the values and perspectives of Indigenous
Peoples and other stakeholders in decision-making (Karambelkar and Gerlak, 2020). These
issues with uneven participation of stakeholders are often linked to power imbalances
(Brown et al., 2016).
Power
Related to the participation of stakeholders, a debate exists in the collaborative governance
field revolving around power in collaborative governance. On the one hand, collaborative
governance is often championed for its empowerment of different stakeholders and its
inducement of power-sharing (Choi and Robertson, 2014; Margerum, 2016). On the other
hand, collaborating stakeholders often have varying levels of power that can impact the
collaborative governance process (Ansell and Gash, 2008; Margerum, 2016). Power
imbalances can mean that more powerful actors manipulate the collaborative process,
disadvantaging other stakeholders or undermining collaboration effectiveness (Ansell and
Gash, 2008; Margerum, 2016). However, while this challenge of power in collaborative
governance is substantial, it is not insurmountable, as a range of strategies can be employed
to address power imbalances (Ansell and Gash, 2008). For example, Choi and Robertson
(2014) found that decision-making rules such as a supermajority rule can mitigate power
imbalances. This therefore illustrates that while power imbalances can pose a challenge to
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the collaborative governance process, strategies within these arrangements can allow for
the benefit of power sharing to be reached.
Flexibility
Collaborative governance arrangements are viewed as being inherently more flexible than
more structured, unitary governance arrangements (Emerson et al., 2012). Craig et al.
(2017) define flexibility as ‘the degree of latitude possible within a given governance
structure […], within its substantive rules, standards, and norms […], and within its
procedural requirements’. It is related to responsiveness, with more flexible governance
more capable to quickly respond to change or uncertainty (Dostál, 2002), such as by being
more responsive to local socio-ecological conditions (Fitchett et al., 2020). This flexibility is
argued to increase adaptive capacity (Cheng et al., 2015; Emerson and Gerlak, 2015).
However, there appears to be a tradeoff between flexibility and stability (Cosens et al.,
2017; Craig et al., 2017; Craig et al, 2018). For example, Craig et al. (2017) argue that too
much flexibility leads to arbitrariness and results adaptation being destabilizing, disruptive,
and unfair. For example, although co-management in the Arctic contributed to flexibility and
adaptive capacity, the authors cautioned against viewing co-management arrangements as
a panacea, as questions remain as to whether these arrangements are ‘sufficiently stable
while also suitably flexible to allow actors to modify practices quickly’ (Armitage et al., 2011:
1003)
Transaction costs
Proponents of collaborative governance argue that this type of arrangement can reduce
transaction costs for conserving a shared resource. For example, collaborative governance
arrangements can reduce the time and effort needed to find and negotiate solutions, and to
monitor and enforce agreements (Gerlak et al., 2012). Moreover, these arrangements can
improve accessibility to resources such as funding, expertise, and technical support, among
others (Gasco-Hernandez, 2022; Lopes, 2021).
One key mechanism by which collaborative governance can reduce transaction costs is by
increasing social capital among stakeholders, including through the building of trust (Oh and
Bush, 2014). For example, McIntyre and Schultz (2020) found that that collaboration led to
increased trust, citing this as a benefit of CGRs as it led to stronger relationships. In
protected area management, collaboration has similarly been linked to increased trust
(Sterling et al., 2017; Ward et al., 2018). Additionally, collaboration has been linked to
reduced conflict (McIntyre and Schultz, 2020). Increasing social capital can therefore
improve collaboration and reduce conflict, thereby improving decision-making processes
and reducing transaction costs (Gerlak et al., 2012; Oh and Bush, 2014). Social capital is
consequently also linked to an increase in adaptive capacity, as the improved collaboration
that results from this means actors are more able to meet their goals and needs (Dressel et
al., 2020).
Related to social capital, and another key mechanism by which collaborative governance can
reduce transaction costs, is through the formation of a shared identity (Barrutia and
Echebarria, 2019). Shared identity formation is viewed as critical for collaboration itself, and
for the development of trust between actors that are collaborating (Conner, 2015; Ran and
Qi, 2018). In this manner, identity positively influences the level of participation of actors,
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encouraging them to continue to collaborate even when faced with transaction costs
(Barrutia and Echebarria, 2019; Mahajan et al., 2020). In addition to this, identity also
reduces the transaction costs experienced in collaboration by making communication
processes more efficient (Barrutia and Echebarria, 2019; Lubell, 2007).
The transparent and participatory nature of collaborative governance is further thought to
contribute to the reduction of transaction costs (Gerlak et al., 2012). These characteristics
mean that collaborative governance arrangements can be responsive to local communities,
as decision-making is no longer unilateral and occurring in closed venues- instead, it can
respond to community-level concerns (Lee, 2022). Furthermore, collaborative governance
arrangements can allow for a diverse set of interests to be represented (Emerson and
Gerlak, 2015; Gash, 2022). This therefore increases the procedural and distributive fairness
of decision-making, making actors more cooperative and reducing transaction costs (Gerlak
et al., 2012; Ran and Qi, 2018).
Although some transaction costs can be reduced through collaborative governance, the
time-intensive nature of collaboration can mean that other transaction costs are high
(Gerlak et al., 2012). For example, participants of a forest landscape restoration CGR noted
that while they experienced benefits of collaboration, this required a lot of time (McIntyre
and Schultz, 2020). Consensus-building in particular is a time-consuming process that cannot
be rushed, and this can result in delays (Ansel and Gash, 2008; Margerum, 2016).
Additionally, although research has shown that collaboration increases trust (McIntyre and
Schultz, 2020), researchers have noted that the act of trust-building itself can take time,
particularly if stakeholders were in previously antagonistic relationships (Ansell and Gash,
2008). This time-intensive nature of collaborative governance can therefore also increase
transaction costs.
Policy coherence
Related to structural arrangements is policy coherence. As described in Chapter 1, policy
incoherence, whether between marine policy and other policies or between objectives at
the MPA level, contributes to the barrier to climate change adaptation in MPAs based on
governance structures (Wilson et al., 2020). Analyzing the extent of policy (in)coherence is
therefore important in exploring the role of structural arrangements in climate change
adaptation. Many different definitions of policy coherence exist, with much disagreement
existing on how the concept should be defined and measured (Benson and Lorenzoni, 2017;
Rogge and Reichardt, 2013). One key definition is that of May et al (2006, in Benson and
Lorenzoni, 2017), in which policies are viewed to be coherent if their objectives and ideas
are related. Other authors have expanded on this to define policy coherence as consistency
between policy objectives, instruments, and other policy-related signals (Huttunen et al.,
2014; Mickwitz et al., 2009; Nilsson et al., 2012). For example, in their assessment
framework to analyze policy coherence, Nilsson et al. (2012) posit that policy coherence
includes the promotion of synergy and reduction of conflict at three levels: policy objectives,
policy instruments, and policy implementation. When studying policy coherence, it is
therefore necessary to examine the interplay between these three levels, both within a
policy domain at different governmental levels (vertical coherence) and between different
policy domains (horizontal coherence) (Huttunen et al., 2014; Mickwitz et al., 2009; Nilsson
et al., 2012).
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This thesis chose to follow the definition and framework developed by Nilsson et al., 2012.
This is because the addition of examining coherence at the policy implementation level is
important, as a lack of coherence at this level can lead to major policy conflicts and
hindrances even when there is coherence at the level of objectives and instruments (Nilsson
et al., 2012; Ranabhat et al., 2018). Furthermore, this framework has been used to analyze
policy coherence in EU environmental policy, including on renewable energy policy (Nilsson
et al., 2012), integrated water management and adaptation policy (Benson and Lorenzoni,
2017), and climate and energy policies (Strambo et al., 2015). Given the fact that this thesis
focuses on the marine environment and adaptation in an EU Member State, this makes the
framework suited for this case study.
Policy coherence is seen as key for climate change adaptation and marine conservation and
management. A lack of coherence can constrain climate change adaptation (Wilson et al.,
2020). For example, vertical policy incoherence can mean that policies at the higher level of
government prevent lower levels from taking autonomous adaptation actions (Henstra,
2015). Alternatively, horizontal policy incoherence may result in policies in one policy
domain undermining the scope for adaptation in a different policy domain, potentially
resulting in maladaptation (Henstra, 2015). Similarly, authors argue policy coherence is
fundamental in supporting marine conservation and management, including in relation to
climate change adaptation, to improve policy effectiveness (Gussman and Hinkel, 2021).
This illustrates that policy coherence is important in supporting adaptation, including in
marine environments.
Despite policy coherence being viewed as important for climate change adaptation and
marine conservation, research shows that actual policy coherence, both horizontal and
vertical, is weak (Henstra, 2015). For example, with respect to marine conservation and
management, research has found that policy coherence is weak between environmental
policies and marine management plans relating to marine migratory species (Miller et al.,
2018), between regional, national, and sub-national policies and small-scale fisheries
guidelines (Cohen et al., 2017), and between national mariculture policies and plans
(Brugere et al., 2021). Similarly, literature shows that there is a lack of policy coherence
when it comes to climate change adaptation, including in coastal adaptation between local
and higher-level policies (Smith et al., 2021), coastal adaptation between different policy
domains at the national level (Gussman and Hinkel, 2021), and between urban and climate
change policies at the national level (Ahmed et al., 2021). Policy coherence appears
especially weak at the policy implementation level (Ahmed et al., 2022; Nilsson et al., 2012;
Ranabhat et al., 2018).

2.3 Knowledge co-production
Knowledge is a crucial element in marine conservation and adaptation (Williams et al., 2015;
Wilson et al., 2020), and, as outlined previously, in collaboration. Knowledge refers to the
‘social capital of shared knowledge that has been weighed, processed, and integrated with
the values and judgments of all participants’ (Emerson et al., 2012: 16). It plays a key role in
CGRs, as collaboration ‘requires the aggregation, separation, and reassembly of data and
information, as well as the generation of new, shared knowledge’ (Emerson et al., 2012: 16).
Given the importance of knowledge and the lack of it in many contexts such as marine
conservation (Wilson et al., 2020), researchers have called for a change in how knowledge is
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produced (Wyborn et al., 2019). This has led to the increasing recognition of not only the
potential of local knowledge, but also of knowledge co-production, including in the field of
marine conservation (Di Franco et al., 2020; Wyborn et al., 2019).
Knowledge co-production is generally understood to refer to the collaborative production of
knowledge, in which multiple knowledge sources and types are brought together to produce
multiple outcomes, including new knowledge and ways of integrating that knowledge into
action (Dale and Armitage, 2011; Miller and Wyborn, 2020). Dale and Armitage (2011)
developed a framework for understanding and assessing knowledge co-production based on
five interrelated dimensions: knowledge gathering, knowledge sharing, knowledge
integration, knowledge interpretation, and knowledge application. Importantly, coproduction involves collaboration at all stages of the process (Cooke et al., 2021). It is thus
in contrast to conventional models of knowledge production, in which scientific researchers
work independently from knowledge users to provide them with knowledge (Beck, 2011;
Cooke et al., 2021).
Although researchers are calling for knowledge co-production, there are important critiques
that need to be considered. Just as in collaboration in general, the co-production process
can experience inherent challenges related to power imbalances, which critics argue are
often not adequately accounted for (Cooke et al., 2021; Norström et al., 2020; Pearsall et
al., 2022). Power imbalances can mean that not everyone has a voice in the co-production
process or that some voices are privileged over others, meaning that it is crucial to question
whose knowledge is being co-produced (Armitage et al., 2011; Cooke et al., 2021; Norström
et al., 2020). This is particularly important given that the production of knowledge can be
used to reinforce existing power relations, such as through institutionalizing problem
framings favored by those in power (Wyborn et al., 2019). The consideration of power is
therefore critical in understanding, assessing, and practicing co-production (Miller and
Wyborn, 2020; Norström et al., 2020; Pearsall et al., 2022).
Co-production has also been critiqued on the basis of extractivism. Klenk et al. (2017: 11)
argue that many studies of local knowledge in climate adaptation adopt an extractive
approach, in which local knowledge is mined to ‘reinforce globally framed climate
governance regimes.’ When this approach is taken, local knowledge systems are
deconstructed and transformed to fit within western science, and local knowledge itself is
reduced to data, removing it from the ‘local history, tradition, and life experiences’ it is
embedded within (Armitage et al., 2011; Klenk et al., 2017: 10). The authors therefore argue
for moving beyond this extractive perspective towards a truly co-productive approach that
takes into account the embeddedness of knowledge (Klenk et al., 2017).
Different structural arrangements shape the type of knowledge co-produced (Miller and
Wyborn, 2020). Overcoming the aforementioned challenges and thereby allowing for
effective co-production consequently requires aligned structural arrangements that enable
collaborative decision-making (Rathwell et al., 2015; Wyborn et al., 2019). For example,
structural arrangements that account for power dynamics and enable the inclusion of
diverse ways of knowing can support the co-production of knowledge (Miller and Wyborn,
2020). The public administration literature gives further insights into the types of structural
arrangements that support co-production, highlighting the importance of: empowering
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citizens, commitments among participants, incentives for participation, compliance
monitoring mechanisms, and flexibility in governance (Wyborn et al., 2019).
Collaborative governance such as co-management is one type of governance structure that
can enable knowledge co-production, which in turn can trigger adaptation to environmental
change (Armitage et al., 2011). In a multiple case study in the Canadian Arctic, Armitage et
al. (2011) found that knowledge co-production in co-management arrangements evolved
over time. Whereas early co-management arrangements had limited participation and
knowledge co-production, later arrangements were characterized by stronger institutional
networks and linkages that supported the process of knowledge co-production. This in turn
contributed to the development of adaptive capacity, vital for addressing the rapidly
changing environment of the Arctic.

2.4 Collaboration to address wicked problems
Underlying both collaborative governance and knowledge co-production is the idea that
bringing different groups of actors together, whether to make decisions or produce
knowledge, is beneficial to address sustainability challenges. The rise of wicked problems
appears to have solidified this notion, as the complexity of wicked problems, with their
‘multiple, overlapping, interconnected subsets of problems that cut across multiple policy
domains and levels of government,’ has produced a clear need for collaboration between
different groups (Weber and Khademian, 2008: 336). For example, when it comes to
sustainability challenges, it is imperative to acknowledge ‘the complex, nonlinear
interactions of the economic, social and environmental spheres,’ which inevitably
necessitates cross-sector collaboration (Heuer, 2011: 212; Huppé et al., 2012). Huppé et al.
(2012) argue that current governance approaches, where cross-sector collaboration does
not occur, engage in specialized problem solving that ignores the interdependencies that
exist, thereby ultimately creating externalities for other departments to solve. It is only by
bringing these different groups together that a more holistic approach can be taken.
Collaboration can enable actors and governance systems to address wicked problems by
supporting key governance capabilities. Termeer et al. (2013; 2015; 2016) outlined the
framework of the Five R Governance Capabilities to address wicked problems. The authors
argue that the concepts of reflexivity, responsiveness, resilience, revitalization, and rescaling
are key governance capabilities when dealing with wicked problems like climate change
adaptation, both for governance actors and the system itself (Termeer et al., 2013; Termeer
et al., 2016). Collaboration can support these governance capabilities in several ways. First,
collaboration, such as in collaborative governance arrangements, contributes to reflexivity
by explicitly including a diversity of perspectives (Termeer et al., 2013). Similarly, knowledge
co-production can also include a diversity of perspectives (Norström et al., 2020), and may
therefore contribute to reflexivity. Second, collaborative governance can also contribute to
responsiveness, due to the inherent flexibility in its structure and its inclusion of different
actors that allows it to respond to local concerns (Emerson and Gerlak, 2015; Lee, 2022).
This flexibility may also contribute to revitalization, which refers to ‘recognizing and
unblocking counterproductive patterns in policy processes’ (Termeer et al., 2013: 35). In
addition, collaboration is seen as key in promoting resilience, such as in the case of coastal
resilience to coastal hazards (Nichols et al., 2019) and urban resilience to flooding (Hutter,
2016). This suggests that collaboration, whether as part of collaborative governance or
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knowledge co-production, can help actors and governance systems address climate change
adaptation by supporting governance capabilities important for dealing with wicked
problems.

2.5 Analytical framework
Based on the theoretical framework, I developed the following analytical framework (Table
1; Table 2; Table 3). I use this framework to investigate the role of collaborative capacities,
namely, structural arrangements and knowledge, in climate change adaptation of MPAs.
The analytical concepts included are essential aspects of these collaborative capacities, as
illustrated in the theoretical framework. By focusing on them, it is possible to determine
how and what aspects of the collaborative capacities contribute to instances of climate
change adaptation. This therefore provides deeper insights into the role of the structural
arrangements and knowledge in climate change adaptation in MPAs, as opposed to looking
at these collaborative capacities more generally.
An iterative coding process supported the development of the analytical framework. For
example, coding data led to previously unidentified concepts emerging (e.g. flexibility, policy
coherence), that were consequently added to the theoretical and analytical frameworks.
Similarly, the coding process illustrated duplication in some cases (e.g. between learning
and knowledge gathering). In this case, the two codes and associated concepts were merged
into one code and associated concept, as separately they did not provide additional
information in relation to the research questions. A more detailed explanation can be found
in Section 4.2 (Data analysis).
Table 1 provides the analytical framework for identifying examples of climate change
adaptation, based on the planning framework developed by Wilson et al. (2020) and
adaptive capacity. Table 2 provides the analytical framework for investigating the role of
structural arrangements, including the concepts of participation, flexibility, power,
transaction costs, and policy coherence, described previously. Table 3 provides the
analytical framework for investigating the role of knowledge, including the phases of
knowledge co-production outlined by Dale and Armitage (2011) as outlined previously. Note
that the additional concepts of knowledge co-production, namely, inclusivity, power, and
extractivism were analyzed within each of these knowledge co-production stages (Table A1).
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Table 1. Analytical framework for exploring and analyzing climate change adaptation in
MPAs.
Analytical concept
Adaptive capacity

Operationalization
Adaptive actions in which actors or
groups of actors respond to change
to remain at, or improve upon, a
desirable state (Nelson et al., 2007).

Climate change
adaptation

Climate change adaptation measures
as outlined in the planning
framework developed by Wilson et
al. (2020), including conservation
goals, vulnerability assessment, MPA
design, and MPA management.
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Justification
Adaptive capacity was
studied in a collaborative
governance regime by
Emerson and Gerlak (2015)
through the identification of
adaptive actions, such as
the change of internal
processes like rules in
response to change. This
allowed the authors to
study how collaborative
capacities like structural
arrangements and
knowledge contributed to
adaptive capacity. As this
study also focuses on
adaptive capacity, and the
role of collaborative
capacities, in a collaborative
governance regime, I chose
to study the concept in the
same way.
I chose to use this
framework because it is
based on five major
conservation planning
frameworks, and has an
explicit focus on climate
change adaptation
specifically for MPAs.

Table 2. Analytical framework for exploring and analyzing the role of structural
arrangements in climate change adaptation in MPAs.
Analytical concept Operationalization
Justification
Participation
Stakeholder perception on the extent I chose to focus on
to which they are involved in
participation as inclusion (or
decision-making.
exclusion) in decisionmaking, because
collaborative governance
literature focuses on the
role of participants in
directly engaging in
decision-making, rather
than only playing a
consultative role (Ansell and
Gash, 2008).
Power
Actor-oriented power
Although many
Power exercised by actors to
conceptualizations of power
implement actions that achieve their exist, I chose to focus on
intentions (Svarstad et al., 2018).
actor-oriented power as this
has the most direct impact
on decision-making, and
therefore the
implementation of climate
change adaptation
measures.
Flexibility
Flexibility in governance structures
I chose to operationalize
can be evidenced by responsiveness
flexibility as responsiveness
of that governance structure to
because flexibility in
change.
governance relates to its
capacity to quickly respond
to change (Dostál, 2002),
including to changes in local
socio-ecological conditions
(Fitchett et al., 2020). These
responses include, for
example, making changes
within the governance
structure, substantive rules,
standards, and norms, and
procedural requirements
(Craig et al., 2017).
Transaction costs
Time
Time, resources, identity,
The amount of time invested in
and trust each relate to the
collaboration and decision-making
transaction costs of CGRs
processes.
(Barrutia and Echebarria,
2019; Gerlak et al., 2012).
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Resources
The amount of resources shared and
invested.
Stakeholder perception on trust.
Trust, as part of social capital, is a
multi-dimensional concept, that
includes the following relational
attributes: a) rational trust, which
relates to the level of confidence in
another actor based on past
experiences; b) procedural trust,
which relates to the fairness of
procedures; and c) affinitive trust,
which relates to emotions and
feelings of mutual understanding and
shared identities (Song et al., 2019).

The listed dimensions of
trust each constitute an
important element for
collaboration in natural
resource management,
including impacts on
decision-making and goal
consensus (Song et al.,
2019).

Table 3. Analytical framework for exploring and analyzing the role of knowledge in climate
change adaptation in MPAs. Adapted from Dale and Armitage (2011). Note that inclusivity,
power, and extractivism are analyzed within each knowledge co-production stage (Table
A1).
Analytical concept
Knowledge
gathering
Knowledge sharing

Knowledge
integration
Knowledge
interpretation
Knowledge
application

Operationalization
Data collection.
Documentation and transfer of
knowledge, including both oral and
written forms of documentation and
transfer.
Combining and synthesizing different
knowledge.
Developing understanding based on
the knowledge produced, including
through analysis.
Applying knowledge for problemsolving and decision-making.
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Justification
Analytical concepts and
operationalization are based
on the knowledge coproduction framework
developed by Dale and
Armitage (2011). The stages
emerged inductively within
a case study on comanagement, making them
relevant for collaborative
governance, and are
supported by previous
research (Dale and
Armitage, 2011).

3. Côte Bleue Marine Park
This thesis uses the Côte Bleue Marine Park (PMCB) as a case study, a marine park located in
Provence-Alpes-Côte d'Azur and part of the French Mediterranean (Figure 3). I chose PMCB
as the case study because the MPA and the region it inhabits exhibit high vulnerability to
climate change, meaning that there is a substantial need for the implementation of climate
change adaptation measures. Sea surface temperatures are increasing rapidly in the
Mediterranean Sea, with the area ranking among one of the highest for warming (Marbà et
al., 2015). This has led to visible climate change impacts across the Mediterranean Sea
(Cramer et al., 2018; Marbà et al., 2015; Moulec et al., 2016). MPAs in the Mediterranean
basin are therefore particularly vulnerable to climate change (Kyprioti et al., 2021). In
Provence-Alpes-Côte d'Azur, increasing temperatures are leading to the appearance and
establishment of marine species from warmer waters, including in PMCB (Observatoire
Régional de la Biodiversité, 2021). Conversely, native species sensitive to temperature
increases are being adversely affected (Observatoire Régional de la Biodiversité, 2021). For
example, within the marine park itself, the recent decline in sea urchins has been attributed
partially to climate change (Canetto et al., 2021; Saint-Marc, 2020). With climate change
impacts already occurring in the marine park and the broader region, and impacts projected
to worsen (Cramer et al., 2018; Moulec et al., 2016), the need for climate change adaptation
is clear (Otero et al., 2013). This makes PMCB a highly relevant case to study how
collaborative governance can contribute to climate change adaptation.

Figure 3. Côte Bleue Marine Park. Data source: Parc Marin de la Côte Bleue, 2022.

3.1 Establishment and management of Côte Bleue Marine Park
PMCB was established in 1983 through a collaborative process between professional smallscale fishers and local municipalities, with the goal of protecting the marine environment
whilst ensuring the sustainable development of fisheries (PMCB, 2021). The Côte Bleue
Marine Park includes several different stakeholder groups in its decision-making (Figure 4).
This includes regional elected representatives from the Provence-Alpes-Côte d’Azur
Regional Council and the General Council of Bouches du-Rhône, as well as elected
representatives from the five local municipalities of Côte Bleue territory (Carry-le-Rouet,
Ensuès-la-redonne, Martigues, Sausset les Pins and Le Rove) (PMCB, 2021). Beyond
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government agencies, the management of the marine park includes the active involvement
of the prud’homies de pêche from Marseille and Martigues (PMCB, 2021). The prud’homies
are institutions that represent professional fishers in the French Mediterranean, responsible
for the regulation of fishing in their areas, and, in some cases, as in PMCB, involved in
setting up and managing MPAs (Otero et al., 2015). PMCB therefore meets the definition of
collaborative governance used in this thesis, as it involves public policy decision making and
management that engages stakeholders from different sectors, with the goal of carrying out
a public purpose (Emerson et al., 2012).

Figure 4. Stakeholder groups that are part of the Syndicat Mixte, the decision-making body
of the Côte Bleue Marine Park.
PMCB is made up of four primary habitats (PMCB, 2021). These include Posidonia seagrass
meadows, coralligenous reefs, sandy zones, and rocky reefs. These are important benthic
habitats, supporting a variety of marine life. To increase the production of these marine
ecosystems, PMCB established two no-take zones with the goal of protecting important
habitat (e.g. spawning grounds). These no-take zones are located in Carry-Le-Rouet and Cap
Couronne, and do not allow any fishing, dredging, scuba diving, or boat mooring. The
marine reserve in Carry-Le-Rouet (85 ha) was established in December 1982, leading up to
the creation of the marine park. The reserve in Cap Couronne (210 ha) was established in
1996 following the initiative of the professional fishers of Martigues. The reserves aim to
contribute to the knowledge, protection, and management of the Mediterranean marine
environment, to be done in light of improving fisheries management.
The main management tools of PMCB include regulating fishing activities, monitoring, and
artificial reefs (PMCB, 2021). Fishing takes place in the marine park outside of the no-take
zones. Fishing techniques involve primarily fixed bottom nets, although longlines are also
occasionally used. Other types of fishing are also regulated. For example, traditional sea
urchin fishing is authorized only for a few months a year. With respect to monitoring, the
marine park employs four rangers responsible for surveillance and enforcement, focusing in
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particular on the no-take marine reserves. This is reinforced in the summer with seasonal
workers. The marine park also includes artificial production reefs, with more than 2,800 m 3
of artificial reefs submerged for production purposes. Additionally, the park contains
artificial protective reefs, which protect the seabed and seagrass meadows from illegal
trawling. In total, 2,200 m3 of protection reefs were deployed, creating 17,5 km of barriers.

3.2 Partnerships of Côte Bleue Marine Park
PMCB engages in numerous partnerships, both within its internal structure (i.e. with direct
input on decision-making and management of the park, and thereby part of the CGR), and
external to it (Figure 5). These partnerships take place at the local, national, and
international level, and include groups of local park users, governmental organizations,
scientific institutions, and MPA networks (Figure 5). For example, Scemama et al. (2020)
published a paper on ecosystem services of Posidonia oceanica meadows, a collaboration
between PMCB, GIS Posidonie, Ifremer, CNRS, and Parc National des Calanques.
While this research originally aimed to study structural arrangements and knowledge
internal to the CGR of PMCB, early stages of data collection showed that partnerships
external to the CGR, without a direct input on decision-making and management of the
park, play a key role both in terms of the structural arrangements of PMCB and their
knowledge production process. These partnerships are therefore also included in the
analysis.

Figure 5. Stakeholder map of Côte Bleue Marine Park, based on data collection. Horizontal
axis indicates whether stakeholder groups are internal to the collaborative governance
regime of Côte Bleue Marine Park, whereas vertical axis indicates the scale at which the
stakeholder groups operate.
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The internal structure of PMCB includes its staff (e.g. Director, Director of Scientific
Research, Eco-guards), the elected representatives of municipalities and regional councils,
and the professional fishers (Comité Regional des Pêches and Prud’homies de Marseille and
Martigues). The elected representatives and professional fishers make up the Syndicat
Mixte. The internal structure of PMCB also includes the Conseil Scientifique, an advisory
body in the PMCB, consisting of 12 members of different scientific disciplines, including
fisheries, ecology, botany, ichthyology, mammalogy, pollution, development, human and
social sciences, geography, culture, archaeology, and society. Lastly, the internal structure
also includes a network of five local dive clubs that share citizen science observations with
the park.
External partner organizations to PMCB include scientific institutions (e.g. GIS Posidonie,
CNRS, and Ifremer), governmental organizations (e.g. DIRM, DDTM13), and MPAs (e.g. MPA
networks such as MEDPAN and individual MPAs like the Calanques National Park). Fishers
and divers also contribute to PMCB’s external partner organizations, namely through the
sharing of local knowledge (Chapter 6.2). PMCB collaborates with external partner
organizations in different research programs (Chapter 6.2).
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4. Methods
To answer my research questions, I use a single case study approach using qualitative data
collection methods. This case study approach is prevalent in conservation research,
providing exploratory and explanatory accounts of problems within conservation, including
in relation to protected area management and the role of local knowledge (Lemons and
Victor, 2003). Case studies can provide a detailed understanding of the complexity of the
selected case, which can add to or develop a wider theoretical understanding of the
underlying issues (Newing, 2011). This is relevant for my research objective, as I aim to gain
an in-depth understanding of how collaborative governance can contribute to climate
change adaptation in PMCB. Furthermore, a case study approach is useful to understand the
perspectives and influences of multiple actors, as well as their interactions (Simons, 2009).
This is important for my research objective, given the focus on collaborative governance in
which multiple stakeholder groups are involved.

4.1 Data collection methods
Semi-structured interviews
In studying the case of PMCB, I conducted semi-structured interviews. This data collection
method involves asking respondents predetermined, open-ended questions covered by an
interview guide (Bernard, 2017a). This method allows for flexibility, making it possible to
follow new leads, whilst still ensuring the researcher retains sufficient control for the
necessary data collection (Bernard, 2017a). This was therefore an appropriate method for
meeting the research objective, as it meant that data could be gathered on the role of
structural arrangements and knowledge in PMCB, whilst still allowing for unidentified
elements to emerge. Emerson and Gerlak (2015), in their case study of the Piscataqua River
and Estuaries Region, used interviews with participants of the CGR, alongside document
analysis, to successfully identify instances of adaptation, what caused them, and how
collaborative capacities such as structural arrangements and knowledge contributed to
them. This method was therefore similarly used to specifically identify instances of
adaptation and how structural arrangements and knowledge in PMCB contributed to them.
This thesis follows a purposive sampling strategy to ensure that different stakeholder groups
involved in the management of the PMCB were included in the semi-structured interviews.
The PMCB is collaboratively managed among elected representatives from regional councils
and local municipalities, and the prud’homies de pêche from Marseille and Martigues.
PMCB staff carry out the management decisions and play a key role in informing them.
Moreover, divers and external partner organizations contribute to informing the
management decisions taken. As collaborative capacities such as structural arrangements
and knowledge are a result of the interaction between different stakeholder groups, it was
important to carry out interviews with the different groups.
In total, eight semi-structured interviews were carried out, supplemented with one followup interview and follow-up emails (Table 4). These interviews included representatives from
each of the key stakeholder groups with the exception of a regional elected representative.
However, this stakeholder group was represented by an interviewee who worked in the
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regional elected representative’s office and had consequently attended the Syndicat Mixte
meetings for over a decade.
Interviews were carried out online because of COVID-19 restrictions, and included video
unless otherwise noted (Table 4). I conducted all interviews in French, and transcribed
interviews in French using Sonix.ai (2022). I verified transcripts directly with recordings
following automated transcription to ensure they were free from errors. I translated quotes
used in the results section into English.
Table 4. Semi-structured interviews with stakeholders from Côte Bleue Marine Park carried
out for data collection.
Interview
Position
Stakeholde Interview Interview Notes
r group
date
length
Interviewee Director of
PMCB Staff 01/12/21
1 hr 15
Has been at PMCB
1
PMCB
min
for over 40 years,
from the beginning
of its
establishment.
Interviewee Director of
PMCB Staff 17/01/22
30 min
Follow-up
1
PMCB
interview (by
phone, no video)
after the annual
meeting on fishing
to specifically
discuss this
meeting.
Interviewee Director of
PMCB Staff 02/12/21
1 hr 10
Several follow-up
2
science of
min
emails were
PMCB
exchanged with
this interviewee to
obtain more detail
about the Conseil
Scientifique, and
the divers citizen
science network.
Interviewee Director of GIS External
13/12/21
35 min
GIS Posidonie is
3
Posidonie for
partner
one of PMCB’s key
scientists;
partners in
President of
scientific research.
PMCB’s
Conseil
Scientifique
Interviewee Coastal Project Regional
16/12/21
45 min
Interviewee has
4
Manager at
representat
attended Syndicate
the
ive
Mixte meetings for
Department of
over the past 10
years.
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Bouches-duRhône

Interviewee
5

Marine
ecology
researcher at
Ifremer;
member of
PMCB’s
Conseil
Scientifique

External
partner

01/02/22

1 hr 20
min

Interviewee
6

Dive instructor
of Le Club
Subaquatique
de Carry-LeRouet

Diver

14/02/22

35 min

Interviewee
7

Member of the
Conseil
Scientifique.
Previous
positions
included
elected
representative
(mayor of
Sausset-lesPins) and
President of
the Syndicat
Mixte; head of
Maritime
Services of
Bouches-duRhône
1st
Prud’hommie
of Martigues

Local
27/04/22
municipality
representat
ive

1 hr

Fisher

35 min

Interviewee
8

03/06/22
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Follow-up
questions (for
clarification) were
sent to interviewee
following the
interview.
Ifremer is one of
PMCB’s key
partners in
scientific research.
Follow-up
questions (for
clarification) were
sent to interviewee
following the
interview.
Le Club
Subaquatique de
Carry-Le-Rouet is
part of PMCB’s
network of divers
for citizen science.
Interviewee is
currently retired.

Interview carried
out by phone, no
video. Interviewee
led creation of the
park reserves when
they were
established.

Document analysis
In addition to semi-structured interviews, I conducted document analysis. Document
analysis was used by Emerson and Gerlak (2015) to explore how collaborative capacities in
the CGR contributed to cultivating adaptive capacities. I used this method to similarly
identify instances of adaptation and determine how structural arrangements and knowledge
contributed to them, allowing me to supplement and verify the data collected through semistructured interviews. I also used this method to assess policy coherence between PMCB
and the Natura 2000 Côte Bleue site, by examining whether policy objectives and
instruments are shared between the two management plans, as done in previous research
(Nilsson et al., 2012; Ranabhat et al., 2018; Voyer et al., 2020).
I conducted document analysis of published literature of the park, including PMCB
documents such as its management plans and summaries of activities (Table 5).
Interviewees 1, 2, and 6 provided additional documents to analyze, including scientific
reports and miscellaneous park documents (Table 5).
Table 5. Document analysis carried out for data collection.
Document title
Document Year
Document
authors
published
type
Rapport d’activité
PMCB
2019
Park
2018 – 2019
document
Plan de Gestion 2020 PMCB
2020
Park
– 2030
document
Rapport d’activité
PMCB
2020
Park
2020
document
Bilan du plan de
PMCB
2020
Park
gestion 2008 – 2015
document
Objectifs et plan
d’actions du nouveau
plan de gestion 2020
– 2030 du Parc Marin
de la Côte Bleue
Compte-rendu de la
Natura
2021
Natura 2000
réunion du Copil
2000 Copil
document
Document d’objectifs PMCB
2013
Natura 2000
du site Natura 2000
document
FR9301999 « Côte
Bleue Marine » Tome 2 « Plan
d’actions : objectifs
et mesures de
gestion »
Encadrement du
PMCB
2021
Park
mouillage des navires
document
> 20 metres hors29

Pages Notes
20
48
20
62

9
112

2

Sent by
interviewee 2

tout dans le site
Natura 2000 Côte
Bleue Marine
Les pionniers de la
Côte Bleue
Les perceptions des
usagers comme
indicateurs de
performance et
d’acceptation des
AMP: résultats des
enquêtes socioéconomiques du
PMCB en quelques
chiffres
Actions du Parc
Marin de la Côte
Bleue
Suivi de l’evolution
des populations
d’oursins comestibles
(Paracentrotus
lividus) de la Côte
Bleue
Programme de
surveillance
corb/mérous 2020 Convention PMCBOFB
Première réunion du
Conseil Scientifique
du PMCB

Film corbes plongée

Juliette
2021
Demey
Charbonnel 2015
et al.

Newspaper
article
Conference
paper

1

PMCB

2021

Powerpoint
presentation

100
slides

Sent by
interviewee 1

Bachet et
al.

2021

Scientific
report
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Sent by
interviewee 2

PMCB

2020

Table of
citizen
science
observations

2

Sent by
interviewee 2

Charbonnel 2022

E-mail,
including
attachment
of table with
Conseil
Scientifique
member
information
Film of diver
observations

N/A

Sent by
interviewee 2

N/A

Sent by
interviewee 6

Arnaud

2021

11

Sent by
interviewee 2
Sent by
interviewee 2

Participant observation
To supplement the semi-structured interviews and document analysis and provide
additional, contextual data, I conducted participant observation of PMCB meetings. This
method allows for an intuitive understanding of what is occurring, as well as for reducing
the problem of reactivity (Bernard, 2017b). It consequently allowed me to gain insight into
how structural arrangements affect park activities, as well as how knowledge processes
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occur in action. Due to COVID-19, it was only possible to conduct one participant
observation of the annual meeting on fishing, which I attended online (Table 6).
Table 6. Participant observation of Côte Bleue Marine Park meetings carried out for data
collection.
Meeting
Format
Date
Duration Participants
Réunion
Hybrid
11/01/21 3 hr
PMCB, Prud’homies, Comité Regional
annuelle sur
des Pêches, Ifremer, and the state
la pêche
administration services responsible for
(Annual
fisheries: La direction interrégionale de
meeting on
la Mer Méditerranée (DIRM), Direction
fishing)
Départementale des Territoires et de la
Mer (DDTM), Office français de la
biodiversité (OFB).

4.2 Data analysis
Data collected from semi-structured interviews and document analysis was qualitative,
composed of rich text. I therefore analyzed the data using thematic analysis, with an
interpretive approach based on grounded theory as outlined by Wagenaar (2011). This
involved coding data, memo writing, and theoretical sampling. Coding data describes and
explains the data, and organizes them ‘by creating conceptual connections’ (Wagenaar,
2011: 262). I did this using Atlas.
The coding process was highly iterative, involving continuous moving between data and
theory. As recommended by Wagenaar (2011), I began by coding in action terms, so as to
reflect the respondent’s perspective and experience. Following each interview and
observation of meetings, I noted down any key themes that emerged. Then, in the first
review of interview transcripts, observation notes, and documents, I highlighted key terms.
Following this, I reviewed my analytical framework, and integrated the codes that emerged
from the data into theory.
The majority of codes for structural arrangements were already found within the theoretical
framework on collaborative governance (Table 7, codes listed as “deductive”). However,
several codes emerged from data analysis that were not included in my original analytical
framework. Going back to the theoretical framework, I found that these codes were largely
relevant themes related to the theory (participation, flexibility, identity, policy coherence). I
therefore incorporated them into the theoretical framework and analytical framework
based on additional literature (Table 7, codes listed as “inductive”. Some themes included in
my original analytical framework were not relevant in my data, as there was complete
overlap with other codes. This was the case for learning, which was fully encompassed
within the codes for knowledge (Table 8). This was therefore removed from the original
theoretical and analytical framework.
All codes for knowledge were found within the theoretical framework on knowledge coproduction (Table 8). However, I found that one code (power) was fully encompassed by a
code for structural arrangements (power). I therefore removed this from the analytical
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framework to avoid duplication. Another code (extractivism) was not found to be relevant in
the data; however, I chose to keep this in the theoretical framework as the absence of
extractivism is relevant to my results and research in general. Additionally, I switched my
original emphasis from thematic categories to the knowledge co-production phases. The
reason for this was two-fold: first, two of the three thematic categories originally conceived
(extractivism and power) were not found to add anything new (following the analysis on
structural arrangements); second, I found that the knowledge co-production phases
provided a more holistic way of analyzing the data in comparison to the original thematic
categories. I therefore updated the analytical framework in the theoretical framework table
to reflect this. The final theoretical framework (including the analytical framework tables)
includes all the aforementioned revisions.
Table 7. Thematic coding for analyzing the role of structural arrangements in Côte Bleue
Marine Park.
Deductive/Inductive Code
Category
Code
Deductive

Transaction costs

Inductive
Deductive
Inductive

Transaction costs
Power
Participation

Inductive
Inductive

Flexibility
Policy coherence

Time
Resources
Trust
Identity
Power
Participation – fishers
(internal)
Participation –
communes (internal)
Participation –
partnerships (external)
Participation - other
Flexibility
Objectives
Instruments
Implementation

Table 8. Thematic coding for analyzing the role of knowledge co-production in Côte Bleue
Marine Park.
Deductive/Inductive Code
Category
Code
Deductive
Deductive
Deductive

Inclusivity
Extractivism
Knowledge coproduction phases

Knowledge inclusivity
Extractivism
Knowledge gathering
Knowledge sharing
Knowledge integration
Knowledge
interpretation
Knowledge application
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4.3 Limitations
Key limitations exist in relation to the methodological approach of this research. Due to the
short time span of this study and the difficulties in accessing individuals to interview, I was
only able to have a small number of interviews. To address this limitation, I aimed to hold indepth, long interviews (>30 minutes). Moreover, I used purposive sampling to ensure I was
able to interview individuals from each stakeholder group. In one case, for the local
municipality representative, this was not possible with a current mayor due to their
schedules. I therefore held an interview with a recently retired mayor, to ensure this
stakeholder group was still included in the interviews. For many stakeholder groups, only
one individual was interviewed. This is another key limitation to this study, as it cannot be
guaranteed that the perspectives of these individuals were representative of their whole
stakeholder group.
Another set of limitations relate to the online nature of the research, as the data collection
methods, including interviews and participant observation, took place through video calling
as a result of the COVID-19 pandemic. Online methods can have more difficulties in seeing
nonverbal cues that add richness to qualitative data (Lo Iacono et al., 2016). While video
interviews meant I was able to see facial expressions, I was not able to see other body cues.
Additionally, during the participant observation, I was not able to see the facial expressions
of the participants or their body language, meaning that I missed these nonverbal cues. I
therefore aimed to also focus on other nonverbal cues I did have access to, such as the tone
and volume of their voices. In addition to limitations regarding nonverbal cues, online
methods may have more difficulty in establishing a rapport, compared to offline face-toface methods- crucial for participants to feel that they can open up to the interviewer (Lo
Iacono et al., 2016). To address this, I exchanged several emails with each participant before
I conducted the video interviews, which can help strengthen the rapport (Seitz, 2016).
Importantly, despite the limitations to online research, online interviewing specifically may
have allowed for more interviews to take place than would otherwise have been possible.
This is because online interviewing can allow for individuals who would be too busy for inperson interviews to take part, a key challenge in this study (Coiro et al., 2014).
The principle of triangulation can be applied to enhance the validity of studies (Quintão et
al., 2020). This is important for single case studies especially, as it is not generally possible to
replicate a case study (in the same conditions it was first studied) (Quintão et al., 2020). I
applied methodological triangulation by using different, complementary methods
(interviews, document analysis, and participant observation). I also applied data source
triangulation by using multiple data sources (different stakeholder groups). As findings from
different data sources and methods are complementary, this enhances the validity of the
case study.
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5. The role of structural arrangements
The collaborative governance arrangement of PMCB includes a variety of different structural
arrangements, with different implications for its management. This chapter is divided into
the role of structural arrangements internal to PMCB and in external partnerships, including
a focus on participation, flexibility, power, transaction costs, and policy coherence.

5.1 The role of structural arrangements – Internal
Participation
Collaborative governance
‘[The PMCB’s] originality is that it is bottom-up, it is really a local initiative and it does not
come like a national park or reserve from Paris. That’s what makes it interesting, and it’s this
co-construction, this collaboration with the professional fishers since the beginning that has
allowed us to have some prestigious labels like the [IUCN] Green List of Protected Areas’
(Interviewee 2)
The PMCB has a governance and management style that is highly inclusive, with the
participation of different actors. There is close cooperation that occurs between PMCB, the
local authorities, and professional fishing organizations. The local authorities involved are:
South Provence-Alpes-Côte d'Azur region, Department of Bouches-du-Rhône, and the
municipalities of Martigues, Sausset-les-Pins, Carry-le-Rouet, Ensuès-la-Redonne, and the
Rove. The professional fishing organizations involved are the Prud’homies of Marseille and
Martigues, and the Comité Régional des Pêches Maritimes et des Elevages Marin.
Collaborative governance in PMCB formally occurs through the Syndicat Mixte model. This
type of governance is described as both ‘local’ and ‘shared’ (Interviewee 2). The Syndicat
Mixte is composed of 26 members, 9 of which are permanent, 3 of which are associate
members, and 14 of which are alternate members. The professional fishers are associate
members. Most of the permanent members are the mayors of the municipalities.
Importantly, the permanent members representing the local authorities with different
political leanings. The Syndicat Mixte meets three to four times per year. These meetings
are described as ‘convivial’ and ‘almost like family’, in which the goal is to create ‘a good
understanding’ (Interviewee 4).
The elected representatives, professional fishers, and PMCB staff collaborate to manage the
park.
‘This is what makes the governance of the park interesting and original. It is this common
action between the fishermen and the communes of the Côte Bleue. At the beginning, there
were only four of them after a fifth one arrived. There has always been this agreement that
is quite remarkable with the fishermen. […] The success of the park is this cohesion, this
unfailing investment of the mayors. The coherence, the perfect agreement with the
fishermen, because on the whole, we get along well. And because in fact each one listens to
the other. The elected officials listen to the fishermen, the fishermen listen to the elected
officials.’
(Interviewee 7)
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As illustrated by interviewee 7, the strong collaboration between the different actors is one
that takes place on equal footing and is based on respect, with each actor able to fully
participate while being open to the ideas and concerns of the others. This occurs despite the
inherent differences between the different actors involved, such as the opposing political
leanings of the elected representatives. This even and respectful dialogue therefore allows
for an understanding and cohesion between the different actors, ensuring effective
collaboration and, in the words of interviewee 7, ‘a sacred, allied union’. This does not mean
that there are never any disagreements, but rather, that when disagreements occur, the
actors are open to discussing them and together finding a solution.
Decision-making
‘All actions, recommendations and management orientations are evaluated and discussed
with the aim of building a common project accepted, appropriated and decided by all the
actors’
(PMCB, 2020 – plan gestion).
Decision-making is done collaboratively through the Syndicat Mixte. This includes decisions
on budgets, PMCB employment, and the validation of management plans. Importantly,
while professional fishers are associated rather than permanent members (as permanent
members can only be public authorities), there are ‘provisions in the statutes and internal
regulations which provide that no decision concerning the sea, fishing, can be taken without
their agreement’ (Interviewee 1). Up until this point, all decisions have been made
unanimously. This points to a highly participatory mode of operations, which in itself is also
noted to be a management priority in the PMCB’s management plan.
Decisions about park objectives are also developed and made collaboratively. The PMCB
defines the park objectives, which are decided upon and validated by the Syndicat Mixte,
including the local authorities and professional fishers. These objectives are then declined
into the management plan, which is again validated by the Syndicat Mixte. The new
management plan of 2020 – 2030, drawn up by the PMCB, was also developed
collaboratively, through consultations with actors of the territory.
Participation by fishers
Fisher participation has been a constant throughout the history of the PMCB, with fishers
directly included in decision-making.
‘We [fishers], each time there has been a technical change in governance, have always been
considered as associate members. We are part of all the meetings, we are part of all the
decisions, so it suits us very well.’
(Interviewee 8)
PMCB was originally established as a bottom-up initiative, with the professional fishers
themselves leading the creation of the reserves in response to illegal trawling issues. This
means that the professional fishers have been strongly involved since the beginning. The
establishment of the park ‘could not have been done without [the professional fishers]’
(Interviewee 8 in Demey, 2021). This initiative began as an association, including the local
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authorities in addition to the professional fishers, until 2000, when the association
transformed into the Syndicat Mixte. However, while the structure of the PMCB
transformed, professional fishers have remained strongly involved, with 87.5% of
professional fishers considering themselves as sufficiently involved in the decision-making
process of the PMCB (Charbonnel et al., 2015). This may explain why ‘[At PMCB], the
population of fishermen of the district of Martigues clearly accepted the park.’ (Interviewee
8).
Participation by elected representatives
In addition to strong participation by fishers, there is strong participation by the local
authorities through the elected representatives. These representatives are highly invested
in the park and its management.
‘All the elected officials, these are the elected officials of the Côte Bleue, have seized the file
and that is quite remarkable. They have invested themselves even in a personal capacity.’
(Interviewee 7)
The strong investment on the part of the elected representatives is linked to the rotating
presidency in place in the Syndicat Mixte, the local scale at which the park and
representatives take action at, and the strong identity of the Côte Bleue.
Rotating presidency
‘[The elected officials] are all animated to defend their territory. They are really united to
defend it and I think that it is very much related to the fact that there is the rotating
presidency. […] They are five, so once every five years, it comes to be their turn obligatorily,
therefore they feel completely invested and during one year, it is them, the president of the
park. So they have to know what it is that defends this territory. So I think that this is the
biggest strength of this park.’
(Interviewee 4)
Within the Syndicat Mixte, there is a rotating presidency between the five local
municipalities, a key example of the shared governance in place. This governance tool was
highlighted as a major contributor to effective governance. Interviewee 4 who, while not a
member of the Syndicat Mixte, has attended its meetings and observed how it works for
over a decade, believes that it is the park’s biggest strength, attributing the commitment
and personal investment of the local community representatives to this rotating presidency.
The interviewee notes that in comparison to other marine parks that he has seen, it is this
investment and motivation on the part of the representatives, as a result of the rotating
presidency, that is the real difference, as in other parks that do not have this tool, outcomes
are not as successful. This is supported by interviewee 7, who was herself president of the
park.
‘[The rotating presidency] is very good because it maintains a dynamic and each elected
representative becomes invested in the same way. One year later, we renew. I was president
[…] And in this capacity, I must say that for me, it was a bit of a crowning achievement.
Because after having accompanied the park as a technician of the State, I was its president
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for one year and there, I confess that I am very proud of it and very happy to say it, and so I
continue to accompany the park.’
(Interviewee 7)
This illustrates that the rotating presidency, in giving each elected representative the
opportunity to become president, ensures that they take pride and joy in their work for the
park, thereby increasing their investment towards the park. This investment is also
demonstrated by the fact that interviewee 7 continues to stay invested in the PMCB despite
no longer being president of the park or formally taking part in its governance in the
Syndicat Mixte.
Local scale
‘An elected official cannot invest as much in a structure that is run by a metropolis as in a
structure that is run by a group of elected officials. This is not possible. […] They lose
responsibility and curse and finally they end up losing their motivation. And then? You know,
when you are drowned in a big mass… the metropolis is 91 municipalities. They are big
structures. […] We can't be close to the field in the way we are in small structures like the
park. […] Structures that have been taken over by the metropolis […] It doesn't work badly,
but it doesn't work as well as when it was a little more local. Because management on a
metropolitan scale has nothing to do with [the local scale]. […] It is not enough, not the
same. We saved it, the park [from being absorbed into the metropole].’
(Interviewee 7)
Part of the reason why the elected officials have such strong participation in the PMCB
comes from the fact that they are part of its environment, living and working at the same
scale at which they make the decisions. This means that they are invested in their
territories, and by extension, the PMCB. As illustrated by interviewee 7, this is only possible
because of the local structure of the park, allowing the elected representatives to be close
to the field as opposed to a structure governed by the metropole, which would include
external agents without the same investment towards the territories and the park.
Flexibility
‘Adaptation is perhaps one of the specificities of the marine park because we are an
autonomous structure, we do not receive directives from above.’
(Interviewee 1)
Flexibility in the PMCB governance structure was a common theme that emerged from the
interviews. Part of this is related to the local, bottom-up structure, that leads to PMCB being
responsive. As the PMCB is not a national park, but rather, an independent structure, it
means that decisions can be made immediately by the park itself. This allows the park to be
more responsive. For example, interviewee 4 explained that the responsiveness of the
Syndicat Mixte means that the PMCB ‘can easily adapt to change their mode of action’. This
responsiveness is evident from the beginning of PMCB’s establishment, in which it
responded to the demands of the professional fishers to protect the coast from illegal
trawling. This responsiveness remains a key characteristic of the PMCB’s management, with
a major goal for the park being to continue its management while responding to and
anticipating future developments and issues.
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The direct contact of the PMCB staff with their terrain and its park users, notably the
communes and the fishers, is part of what fosters the responsiveness of the PMCB, allowing
for its flexibility in governance.
‘[the PMCB staff] observe every day, they are on the terrain of their marine areas […] They
have a permanent observation mission in the field. They also have the experience of users, a
lot with fishers, with divers, people who are on their territory’.
(Interviewee 3)
Being on the terrain daily means that the PMCB has high flexibility in its governance, as it
allows the park to respond to developments it observes. As explained by interviewee 1, ‘we
have perspective on management when we are in the field, so we see what changes directly
[…] We try to sniff out what is going to happen and then implement [measures]’. This is
supported by Interviewee 4, who explains that one reason for the park’s ability to adapt
easily is that their management is as close as possible to local issues. It is only by being on
the terrain every day that the PMCB staff can be aware of these local issues, therefore
allowing the park to respond to them.
This is also as a result of the collaboration between the PMCB and the elected
representatives, who are similarly in direct contact with the terrain.
‘The mayors know their territory, they identify with their territory, they identify with the
population, they identify with the activities of the sea, so they are necessarily close. Closer to
the field than a technician of the metropolis who will be in the offices in Marseille, who will
come to the field but will not be in immediate contact with the field. […] The mayors live on
the territory. They administer their municipalities, so they know it well. They are in contact
with the people on the ground and they know it perfectly. And they know the mentalities of
the people well. They know the mentality of the fishermen. […] They know their territory and
the people and the issues of their territory, both through the park and through their activities
as their role as mayor.’
(Interviewee 7)
This means that PMCB can rely on the elected representatives to support responsiveness in
relation to the park’s management. This is further made possible by the accessibility of the
elected representatives to PMCB staff.
‘The mayors, they are accessible mayors. Me, when I was president of the PMCB, […] I knew
[PMCB staff] all very well. They are friends, all. So [interviewee 1] would call me and say, "I
need to see you. I said, "You come. You come right now or tomorrow." […] The Syndicate
Mixte validates a certain number of things. Then, once the actions and orientations are
given, it is [PMCB] who executes them. And if there are problems or questions, or if they
want to do something, [PMCB] is perfectly capable of calling a mayor and saying, "There is
this issue, what should we do? I'll come see you." And that gives a lot of flexibility. It's an
extraordinary flexibility.’
(Interviewee 7)
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This means that whenever urgent action is required, PMCB can immediately reach out to
the elected representatives to find a solution and take action. The collaboration between
PMCB staff and the elected representatives therefore increases the responsiveness of the
PMCB, contributing to its flexibility and allowing it to adapt quickly when necessary.
PMCB is also in direct contact with the fishers who are at sea daily. This collaboration allows
PMCB to become aware of issues and respond immediately. Interviewee 8 illustrates this by
comparing the responsiveness of the PMCB and other marine parks. Whereas at the park,
the collaboration between fishers and PMCB allows for ‘instant reactions’, in other marine
parks, they follow an approach of ‘we’ll ask at the national level, which will ask Europe.
Europe will then make a decree, which will come back and be implemented. It will then be
translated from English to French, then from French, into French law. And then we will arrive
at the level of the reserve to say, this is what is necessary to do. But it will no longer
correspond to the event that provoked everything’. In contrast, the independent structure of
the PMCB and its collaborations with the fishers allows PMCB to be responsive to events
that occur, in real time, ensuring flexibility in its approach.
‘The park joins the spirit of the prud'homie. When there was, I don’t know, on the Étang of
Berre, which was a particular case when there was a very hot season of the summer or there
was no movement of mixing of the water, thus a lack of oxygen, it was instantaneous. The
fisheries' prud'homies, we stop fishing, we close the fishery. We wait for the blow of heat to
pass there. Whereas alternatively, with scientists working on it, it’s, there is a heat wave, so
we will see the measures envisaged, and six months later, we have a fishing ban. But it's not
worth it six months later. […] Six months later, the water is back to normal. Fishing is back to
normal. We don’t even remember what happened. Whereas the prud'homies, like the park,
when there is something, we try to act immediately. And this is perhaps what makes the
strength of the PMCB today.’
(Interviewee 8)
Interviewee 8 illustrates that the collaboration between fishers and the PMCB therefore
allows the PMCB to respond in a manner that means it can ensure the flexibility it needs to
adapt the moment it is necessary- rather than only being able to take action much later,
when it may already be too late.
In addition to responding to new knowledge and events that occur, PMCB is flexible in its
structure, responding to change by making relevant, structural modifications. For example,
PMCB changed the Conseil Scientifique to a new format of 12 members, because the
previous format did not work as a result of too many people. Another example can be found
in the current management plan, which includes a new, 7th objective relating to the ensuring
the proper governance of the Syndicat Mixte. This objective was developed in response to
‘the evolutions of the institutional, financial and regulatory landscape’ which required
modifications to PMCB’s structure and a reflection on possible future developments in its
structure (PMCB, 2020 – bilan 2015). These examples show the level of flexibility within
PMCB’s structure.
PMCB further incorporates flexibility in its management approach, which enables
adaptation at the structural level.
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‘We made a 10-year management plan with objectives, but we did not define in detail all the
actions because, for 10 years, it's stupid to do that. Afterwards, we are always obliged to do
something else, to adapt. And so we have set grand objectives, but we have not set hyper
precise actions, with figures, because the lessons of the previous management plan are that
we cannot follow them. And then we plan for means that are not a given. So it is useless to
spend a lot of time and weeks of work to build documents that we will not follow.’
(Interviewee 1)
This shows that park objectives are purposely defined in a way that allow for flexibility to
remain at the core of the park’s management. By not including precise, quantitative actions
as part of its objectives, the park leaves room for flexibility, allowing for actions to be based
on what is observed over time- rather than following a plan that may no longer be relevant.
Power
Power sharing
The Syndicat Mixte enables power-sharing through its structure and rules. Decisions are
made together in the Syndicat Mixte, and no decision on fishing can be made without the
agreement of fishers. This means that the different actors that are part of the Syndicat
Mixte all have a say in how the PMCB moves forward in its management. The rotating
presidency within the Syndicat Mixte further enhances the sharing of power and removes
issues relating to “battling” for power.
‘I also go to the Calanques park, there it’s a different structure because it is a lot bigger, with
more people involved, and there for the president there are elections. They battle each other
to be president. Whereas at [PMCB], [the presidency] is a given, it rotates, they don’t need to
battle each other, they will all become [president]’ (Interviewee 4)
Using a different marine park in the French Mediterranean as an example, interviewee 4
illustrated that it is because of the rotating presidency that there is no need for powerbattles or political games in the Syndicat Mixte. However, it should be noted that the
representatives in the Syndicat Mixte (and eventual presidents of the PMCB) can have their
own interests that may cause certain issues to be more sensitive, such as in the case of
recreational fishing, as the representatives may be recreational fishers themselves
(interviewee 5).
No large inherent power difference between communities
While the Syndicat Mixte provides a mechanism for power-sharing, it is important to note
that there are no large inherent power differences between the local communities that are
a part of the Syndicat Mixte. Interviewee 4 explains that ‘they are all the same type of
communal organizations, with the same issues, […] meaning there is no struggle for power’
or need for ‘[domination] over the other communities’. Although Martigues is a larger town,
only a small part of its territory is concerned when it comes to the Côte Bleue, and the other
towns are all about the same size. This may contribute to the fact that there is no power
struggle between the communes, in comparison to other marine parks where there can be
large differences in size.
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No full power
While power issues do not appear to be an issue in the Syndicate Mixte, two interviewees
noted that the park agents do not have complete power. Interviewee 2 explained that the
park agents do not have police power, unlike the national parks in France. He explains that it
is the gendarmerie maritime that comes in when it is necessary to verbalize power. This was
echoed by interviewee 6, who explained that the lack of police power can sometimes be an
issue, as it may take too long for the maritime gendarmerie to arrive at the location where
illegal activity is taking place; by that time, the offender may have already left.
Transaction costs
Time
When it comes to collaboration within the PMCB, this is linked only to reduced transaction
costs when it comes to time. These reduced transaction costs stem from PMCB being more
responsive as a result of collaboration, and the structures in place that reduce conflict,
notably the preparation undertaken by PMCB staff and the structure of the institution of the
prud’homies.
‘Most of the managers of marine protected areas work on this principle: A study is carried
out by a consultancy firm. It is sent, it is analyzed to draw a conclusion and then, they ask for
a decree of application to do something. […] Whereas at the park… We had a pollution issue
on Saturday evening at 7 pm, and in the morning at 5 am, everyone was on it, taking
samples, looking at where it came from, trying to understand what happened. And then
asking the maritime prefecture to take an emergency decision.’
(Interviewee 8)
As illustrated by the example of interviewee 8, the collaboration between fishers and PMCB
staff results in quicker decisions and actions being taken to respond to events. It is precisely
these direct collaborations that lead to issues- such as the one about pollution mentioned
by interviewee 8- being resolved quickly. This is in direct contrast to the timespan that is
perceived as necessary for MPAs with different structures to PMCB.
In addition to reduced time from faster problem-resolution and responsiveness, transaction
costs are also reduced by conflict being limited. PMCB staff takes action to ensure that
conflict during the Syndicat Mixte meetings is limited by preparing extensively.
‘The marine park team is a very specialized and professional team. So it is true that they are
also the ones who make it work well. It is because they digest and prepare everything for the
elected officials, they do the work a little before, very well in advance so that when they
arrive they have already discussed a little bit before. So everyone is already more or less in
agreement when they get to the Syndicat Mixte. There is no elected representative who
really discovers a subject that can be problematic. […] There are no big issues. There may be
some debates and exchanges, but overall everyone is prepared for what is going to happen,
because the marine park, the technical team, does a lot of preparation work beforehand and
accompanies the elected officials on the various subjects’.
(Interviewee 4)
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The preparations conducted by PMCB staff mean that there are no surprises or major
disagreements during the meetings of the Syndicat Mixte. This means that discussions can
be focused and more efficient, reducing the transaction cost of time that often comes with
collaboration and associated conflict.
Similarly, there is reduced conflict specifically with the fishers, because any conflicts in
relation to the fishers are ‘settled between them and the chief [1er Prud’homie]’. This means
that there is a decrease in time spent collaborating because conflicts are dealt with
internally. Moreover, conflict between fishers and PMCB seems inherently limited due to
similarities between their two approaches.
‘For us, it is strange. It is very strange, because today we are in a marine protected area.
That is to say, we are in a policy of protection and surveillance, of analysis. And the
prudhomme, for 600 years, if we look at the statutes of the prud'homies, it is precisely to
delimit the size and to not take small fish, to take only fish that are mature, it is to define
fishing periods precisely so as not to disturb the fish. And it is to delimit the areas of
exploitation of the boats so that there is not an accumulation of too many boats in the same
area. So finally, the working method of the prud'homie, which was directly applied to fishers
and to the boat, is found indirectly in a scientific approach to the same areas and the same
biodiversity. So for us there was not, so to say, something new, on the contrary it is an aid to
the application of our working methods.’
(Interviewee 8)
This illustrates that while there is a reduction of time spent on conflict resolution as a result
of the way conflict is managed between the two actor groups, there may already be a
limited amount of conflict to resolve due to the understanding and relationship between
fishers and PMCB.
Resources
‘The value and flexibility of the Syndicat Mixte, whose purpose allows it to intervene on land
and at sea in a framework that goes beyond municipal limits.’ (PMCB, 2019).
The collaboration between different local authorities and the professional fishers in the
Syndicate Mixte allows for the pooling of resources, namely, knowledge (to be elaborated
upon in Chapter 6) and capital. In doing so, this means that the Syndicat Mixte can have a
more substantial impact at a larger scale, than if the municipalities worked independently
from each other. The pooling of capital comes from the financial contributions of the
members of the Syndicat Mixte. In addition to this, subsidies are provided by the Water
Agency, the State, and local authorities. However, most of PMCB’s financing is local, coming
from the local municipalities and the regional councils that are part of the Syndicat Mixte.
Despite the pooling of resources, some interviewees noted that there may still be a lack of
capital.
‘I don't think there are enough of [the park agents]. I think there should be more of them.
But after all, it's a financial issue.’
(Interviewee 7)
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As shown by interviewee 7, there is in particular the feeling that the park is understaffed, as
a result of not having enough financial resources. Therefore, despite the collaboration
between the different local authorities granting the PMCB access to more resources than
would otherwise be possible, this is still not at the levels that may be desired or needed. The
PMCB therefore takes advantage of tools like its Conseil Scientifique to provide additional
expertise, allowing the PMCB to partly compensate for its limited number of agents.
Identity
As illustrated, the structural arrangements of the park allow for meaningful participation
and, in many cases, reduced transaction costs, enabling collaboration. This is in part linked
to the identity of the Côte Bleue and its Marine Cultural Heritage (MCH), and the connection
the actors have to this, as this promotes the motivation and investment of actors in
collaboration.
‘It is true that there is a Côte Bleue identity. Beyond the marine park, there is a Côte Bleue
identity. I can see this because I have worked on hiking trails, for example. But we worked
with all […] the five mayors on a hiking route of the Côte Bleue. They cross the Côte Bleue
which goes from Rove to Martigues, with plains, other small paths. In the municipalities,
there is the identity of the Côte Bleue heritage and the territorial identity of the Côte Bleue. It
exists and the park is part of this truly patrimonial identity and with this, the council
consolidates it further. […] [This identity] helps a lot. […] People attached to their territory,
an identity of territory, identities of communes and an identity around the sea. I think that's
extremely strong for me.’
(Interviewee 7)
Interviewee 7 attributes some of the effectiveness of the PMCB to the strong Côte Bleue
identity experienced by the different actors, and the desire to conserve this MCH. This
strong identity to the Côte Bleue is also illustrated by the PMCB management plan and its
numerous references to MCH and the need to protect this. The framing of the PMCB
therefore goes beyond marine conservation, also including the conservation of MCH,
thereby speaking to this shared identity experienced by the different actors.
Trust with elected representatives
‘The elected officials have total confidence in the park's agents as well. They have proven
their value and their competence. There is really a relationship of trust’
(Interviewee 4 – external to the PMCB staff)
Trust is a key aspect of the relationship between PMCB and the local municipalities and
professional fishers, with PMCB staff having succeeded in gaining trust over the long-term.
This is evidenced by interviewee 7, previously one of the elected representatives, who
remains strongly supportive and proud of the PMCB staff. For example, she notes that
‘[interviewee 1] did an extraordinary job. He knew how to motivate the team behind him.
There is another who is also passionate, that’s [interviewee 2].’ She further highlights that
‘everyone has done good work. I know all the agents of the park, and they are people that
are extremely devoted to the park’.
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When it comes to the local municipalities, this trust is also observed by interviewees
external to the park governance as well. For example, interviewee 4 external to PMCB,
states that the community representatives have total trust in the park agents. This trust is
shown by the fact that the representatives will not search for information to make decisions
related to the park, other than what is provided to them by PMCB staff.
The trust between PMCB and the local municipalities is further evidenced by the
municipalities asking the park for their expertise and support.
‘The park is also a support point and a resource, so to say, technical and scientific, that is
extremely important for the communities- beyond the management of the environment.’
(Interviewee 7)
When there is a problem outside of the park for the local municipalities, they ask PMCB for
their opinion and support. This means that PMCB often supports municipal projects that are
not directly related to PMCB. For example, PMCB ‘carried out a reconnaissance of the
seabed by photo transects, cartographic surveys and biological inventories of fish, benthic
invertebrates and remarkable macrophytes’ at the request of the City of Martigues (PMCB,
2019). This therefore indicates that the local municipalities depend on PMCB for their
expertise on the marine environment, further illustrating their confidence in the park.
Finally, the trust the municipalities have in the PMCB was illustrated when the park risked
being absorbed into the metropole, which would have resulted in the dissolution of the
Syndicat Mixte and the collaborative governance structure of the park.
‘We were able to maintain the park as it is without it being dissolved to be managed by the
metropole, which would have been a catastrophe. This is also important. And it is because
the mayors fought. And the state supported us. My former department supported this
position of saying the marine park, we manage the resource, we manage fishing. It is not the
competence of the metropole; it is better to leave it as it is. And the prefecture followed.’
(Interviewee 7)
As illustrated by interviewee 7, the elected representatives that are part of the Syndicat
Mixte fought to keep the collaborative structure of the PMCB as it is, showing their belief in
the way the park works. This shows their trust not only in PMCB and its staff, but also in the
collaborative governance system itself as being a more effective system.
Trust with fishers
‘It took us almost 30 years, but we have reached the point where the park is part of the
family. They are no longer just the managers of marine protected areas who are there to
prohibit things. They have become fellow partners who manage the problems as they arise,
with the objective of protection, of setting up such protection systems, but in agreement
with the people who live there.’
(Interviewee 8 )
Similar to PMCB and the local municipalities, there is a strong relationship of trust between
PMCB and the professional fishers. This was highlighted by interviewees within the PMCB
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staff, external to the PMCB, and the fishers themselves. The fishers do not view the PMCB as
an actor that will prevent them from engaging in their livelihoods; rather, the park is viewed
as a partner that supports them and the MCH they are linked to, and as an actor that they
can turn to if problems arise.
For example, interviewee 8 explains that fishers will directly contact the park if they have an
accident related to wildlife.
‘Today, a fisherman, he fishes a turtle by accident. And his reflex is to put it in the water, to
take the phone and to call the agents of the park to say, “Come quickly, I caught a turtle”.
You don't go through the chain of command anymore. It's no longer a fisherman who's going
to say to his prud'homie, here, this is happening to me. What should I do? No, it’s become
instinctive for them. They work with the park, they notice pollution on the water, they call
the park. And [the park], they call us too. But here we are, [the fishers] have become, as we
say, a stakeholder. And for them, it works’.
(Interviewee 8)
This relationship of trust is partially explained by the fact that PMCB ‘work[s] together [with
fishers], we know them, we have meetings […] we’re often in contact with them’
(interviewee 2). At the annual meeting on fishing, this relationship of trust was observed
with fishers, as they frequently cited work done by the PMCB to back up their arguments,
and sometimes looked to PMCB staff to support them. Trust is further evidenced by fishers
having a positive view of PMCB, with the majority of fishers (87%) thinking the impact of the
reserves in general is very positive or positive (Charbonnel et al., 2015).
The relationship of trust between PMCB and the fishers appears to stem from the support
PMCB provides them, including in relation to conserving MCH related to the fishers.
‘With the park [the fishers] feel a little helped and supported, whereas elsewhere, even if it
goes well, with other structures like the park of Calanques, it can often be seen as a structure
that will prevent them from working. This is not the case with the [PMCB].’
(Interviewee 4)
Rather than preventing fishers from working, PMCB supports the development of local
fishing and views this and MCH as a whole as an integral part to the park’s objectives. For
example, in the management plan, one of the seven key strategic objectives focuses on
‘preserv[ing] and strengthen[ing] the sustainable nature of small-scale fishing’ (PMCB, 2020
– plan gestion). This objective includes actions relating to facilitating ‘the promotion and
diversification of professional artisanal fishing’ and collaborating ‘with the prud’homies for
the conservation of coastal fishing heritage’ (PMCB, 2020 – plan gestion).
There are many instances of PMCB supporting professional fishers, and by extension, this
coastal fishing heritage. For example, PMCB helps maintain the “Petit Musée de Carro”
devoted to artisanal fishing, contributed to the production of a book on professional coastal
fishing, and records the testimonies of retired fishers for intergenerational transmission of
memory. PMCB further supports professional fishers by acting as the link between the local
fishers and the State services, as in the annual meeting on fishing. Additionally, PMCB has
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helped fishers with standardizing the signals of their fishing gear, with the park producing
the standardized tickets following research (e.g. on the appropriate material). As explained
by interviewee 2, this is ‘a typical example where we can relay with them, we can help them
a bit’.
These interactions between fishers and the PMCB therefore create a relationship based on
trust, mutual support, and an equal partnership where both sides have a say. For example,
interviewee 8 explains ‘I have seen many other parks, other methods. We've been to other
countries too with the park and I haven't seen the same affinity with fishers. I have always
seen people [MPA managers] who say we [fishers] have to do something. [The MPA
managers] are going to tell you what's good for you, the fishery, without asking you first,
how it is in your environment, or anything,’ in contrast to at the PMCB, where ‘there is an
understanding that I have not seen elsewhere. That's it. I saw fishermen who participated,
but I did not see the same complicity. Whereas at [PMCB], yes’. This shows that the
equitable partnership between fishers and the PMCB, where fishers are able to have an
input into the park, is something that is perceived as being unique to the PMCB.

5.2 The role of structural arrangements – External partnerships
Participation
Natura 2000 Site
Participation and inclusion are also observed beyond PMCB’s reserves. For example, the
marine park is in charge of running the “Côte Bleue Marine” Natura 2000 site. PMCB
coordinates the implementation of actions to ensure the good conservation status of
marine ecosystems in the Natura 2000 site. The governance of the Natura 2000 site is
different from the governance of PMCB. It similarly includes aspects of collaboration and
participation with its Comité de Pilotage (Steering Committee), responsible for developing
the action plans. However, it is important to make the distinction in that Natura 2000 sites
are a top-down form of governance, coming from the EU and implemented nationally.
The Natura 2000 Comité de Pilotage includes a variety of stakeholders. The 8th and 9th
meetings of the Comité de Pilotage, at the beginning of 2018 and 2019, had strong
participation with, with 35 organizations and 53 individuals present in 2018, and 33
individuals in 2019. The 10th and most recent meeting of the Comité de Pilotage included 31
organizations and 41 people, in early 2021. The stakeholders included, among others, State
services, local authorities, institutions, experts, and federations. Each member of the Comité
de Pilotage represents a different stakeholder group, for example, with members
representing divers, recreational fishers, and spearfishers, and one member also
representing the PMCB. These members all meet at least once a year. This means that wide
participation of stakeholders also occurs beyond the limits of PMCB’s reserves.
Annual meeting on fishing
‘We have two meetings, initiated by the park, with the administration of maritime affairs
and the fishermen of the Côte Bleue. So the fishermen of the Côte Bleue come and we talk
with the administration and with the park. And it is there that we realize that sometimes,
there are things to change or there are things to confirm and to make stricter.’
(Interviewee 8)
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Meaningful engagement also occurs directly in meetings with fishers, the PMCB, and other
actors. This was observed at the annual meeting on fishing. As noted previously, PMCB
supports professional fishers by acting as the link between them and State services, such as
at the annual meeting on fishing. This meeting therefore included the participation of and
collaboration between various actors, including PMCB, fishers, state services (DDTM, DIRM,
OFB), and Ifremer, to work on and discuss common issues related to fishing, beyond only
PMCB’s limits, such as in the Natura2000 site. There was strong participation from all actors
at the meeting; while presentations on research studies relevant for fishing came from
scientists, discussions were primarily led by the fishers. This further illustrates the
meaningful engagement and inclusion of different actors via PMCB’s external partnerships.
Flexibility
In addition to flexibility in PMCB’s management within its limits, PMCB incorporates
flexibility in its approach with its external partnerships. For example, PMCB began holding
the annual meetings on fishing in response to the rapid changes experienced by the
artisanal professional fishing sector and the need for regular exchanges between PMCB,
professional fishers, and the maritime administration. This illustrates that the
responsiveness of PMCB extends beyond its own direct management. Interviewee 4 further
highlighted PMCB’s flexibility when discussing how PMCB approaches the need for
adaptation in the territories of the local municipalities (outside of PMCB). He explained that
PMCB supports adaptation of the local municipalities by working with them, supporting
them to slowly change their practices through education rather than acting through force or
making decisions without providing explanations. This further highlights the responsiveness
of PMCB to global change outside of its limits.
Power
Perceived lack of power of PMCB outside of its reserves
‘Outside [the reserves], we do not have the means to prohibit or limit fishing, for example, or
other things like that. […] We have no police power.’
(Interviewee 2)
Although power issues were minimal in relation to PMCB’s internal structure, power issues
in relation to its external partnerships were more common. There is a perceived lack of
power of PMCB when acting outside of its limits. Interviewee 2 explained that outside of the
reserves, PMCB does not ‘have the means to prohibit fishing, for example, or other things
like that’. This was illustrated by challenges relating to the sea urchin stock outside of PMCB.
This stock is currently in a poor state, and while PMCB would like there to be regulatory
measures, these decisions go beyond the PMCB. Interviewee 1 noted this as ‘a failure’.
Similarly, interviewees noted PMCB’s location in between the ports of Marseille and the
issues related to this (e.g. invasive species), but that it is difficult for PMCB to have an
impact. These examples show a perceived lack of power in that PMCB is not able to get the
actions it wants outside of its own limits.
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Finally, there was a perceived lack of power in relation to climate change.
‘We can't do much about climate change at sea. We can only observe it.’
(Interviewee 2)
PMCB’s role in climate change seemed to be perceived as being one of monitoring and
surveilling, but with little power to do anything else. With specific climate change impacts,
interviewee 1 explained that PMCB has ‘no leverage to intervene on this, except to point out
to the state services that this is a problem.’ Climate change is therefore viewed as something
that PMCB itself does not have the power to address.
Perceived lack of power of fishers outside of PMCB
In addition to a perceived lack of power by PMCB outside of its limits, there appears to be a
similar perceived lack of power by fishers. This was observed during the annual meeting on
fishing, in relation to issues of recreational fishing and decisions made for the Natura 2000
site. Fishers were extremely frustrated about recreational fishing, with one fisher stating
that “they are camouflaged professionals”, claiming that they are fishing for personal
consumption when this is not the case. Another fisher commented about the frustration of
the fact that professional fishers are doing so many things to comply with the regulations
that apply to them, and yet recreational fishers are exempt from this. The fishers noted
their frustrations at the lack of regulations for recreational fishers, and while the state
services empathized with this frustration, DDTM13 explained that they cannot change the
regulations completely, overturning them entirely from one year to another. This illustrates
that the professional fishers are not able to get the decisions they want on recreational
fishing to the extent and speed at which they desire. Similarly, fishers disagree with the
study that will be conducted on the potential risk of professional fishing at the Natura 2000
site, noting that PMCB has already studied this and found they do not have an impact on the
environment, and that there are other risks that are not being sufficiently considered
(namely, recreational fishing). Despite this, OFB, in charge of the study, explained that the
study must be conducted regardless, again indicating that the fishers (and PMCB) do not
have the power to change this.
Transaction costs
‘It can be tricky, it can be time consuming, because we can't necessarily talk about the same
things, and we can quickly go in circles, but it's essential. For me, it is essential. And even
more so if we're talking about climate change.’
(Interviewee 5 on collaboration)
Transaction costs, both positive and negative, were discussed by all interviewees involved in
the external partnerships related to knowledge, mainly including scientific collaborations
between organizations and PMCB. However, despite negative transaction costs related to
collaboration, it was seen as something that is essential, as evidenced by interviewee 5.
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Time
‘The challenge is to mobilize. There are many networks and the challenge is to find the
energy and the capacity. And then the time to participate in all of them. In fact, we are, we
are really saturated with all this and... at the moment, we have to be careful not to spend
too much time on it because we have our own objectives to achieve. That's it, and it's very
time consuming.’
(Interviewee 2)
The collaborations between PMCB and external partners were time-intensive. This was
discussed by interviewees and observed during the annual meeting on fishing, in which
discussions repeated previous points, and many different points had to be made due to the
diverse sets of interested represented. Interviewees also explained that it can be a lot of
work for PMCB to manage all the partnerships PMCB has with the communities outside of
its limits. This shows that the time taken for collaboration can be a substantial transaction
cost.
Although interviewees noted the time-intensive nature of the external partnerships, they
equally highlighted that the collaborations allowed work to be more effective and efficient.
Interviewee 5 explained that collaboration ‘is essential because in any case, we always come
back to the same problems’, and that it makes more sense to have people work together on
these problems. He noted that he finds this ‘extremely important, rather than everyone in
their corner on their little thing’. Despite the time taken to engage in these collaborations,
there is therefore an underlying notion that the time taken to develop the necessary
solutions would be even higher with actors working independently.
‘I think collaboration is a habit in the coastal environment that makes it possible to solve
complex questions. It's complicated to monitor the environment and do the interpretation. It
takes a lot of cases. You have to repeat the same counts many times. You have to do your
surveys to do a lot of counts. So, if you don't have multiple people doing it, it's not possible.’
(Interviewee 3)
Interviewee 3 illustrates that due to the complexity of the problems addressed by and with
the PMCB, without collaboration, the work would not be possible. This further raises the
point that while collaboration may be time intensive, it is ultimately essential to securing
the objectives of the PMCB.
Resources
External partnerships play a major role in increasing the number of resources for PMCB,
including knowledge (to be elaborated upon in Chapter 6), capital, and technology.
Interviewees stressed the importance of external partnerships providing financing for
PMCB. They explained that these partnerships are important not just from a knowledge and
management perspective, but also from a financial perspective. The partnerships allow for
much larger funding by being integrated into a larger network, as opposed to applying for
funding as an MPA alone. Furthermore, European projects provide a way for MPAs to have
funding for long-term monitoring. The importance of partnerships for funding is evidenced
by projects such as FishMPABlue2, which provided funding for hiring an agent for six months
for surveillance, and Life MarHa, which provided funding to recover lost trawler nets.
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In addition to financing, external partnerships provide access to the use of new technology
and research methods to conduct studies relevant for PMCB. For example, in discussing
collaborations between Ifremer and PMCB, interviewee 5 described the use of autonomous
underwater vehicles (AUVs) and remotely operated vehicles (ROVs). He further describes
the use of an exploratory technique called hyper spectra in studying corals in and outside of
PMCB. Other examples of the use of new technology and research methods include acoustic
monitoring methods to study fish, a technique experimented by Chorus Research Institute
in the Cap-Couronne reserve, and the use of environmental DNA in studying biodiversity
within and outside of PMCB reserves in collaboration with MARBEC. Partnerships therefore
increase the resources of PMCB not only through direct capital, but also through technology
and research methods.
Trust
‘We all come from the same university. Some of us have gone to the local authorities or have
managed to get a job. It's either you continued your research work and then stayed in the
CNRS, Ifremer, I don't know what, or you left to work for the institutions. […] And then, other
people left to work in marine protected areas. This is the case of [Interviewee 2], for
example, but we all come from the same background. So, we have survived this far and we
have gotten closer, so we can continue to work. We all know each other. Now it's a bunch of
old guys and we form the old guard now.’
(Interviewee 5)
The relationships between PMCB and its external partners are based on substantial trust
between the different individuals involved. Interviewee 3 from GIS Posidonie and
interviewee 5 from Ifremer, two major collaborators of PMCB, both discuss the long-term
relationships between the organizations and the individuals themselves. The individuals
involved in PMCB and its partner organizations have known each other for years, meaning
that trust has had time to develop. For example, Interviewee 3 explained that GIS Posidonie
and PMCB have had a strongly interlinked history since the establishment of the park.
‘We are used to working together, we know each other, it should also be noted that one of
the park's project managers is a former employee of GIS Posidonie. We were in the same
team, we worked together, we developed together. [Interviewee 2] left for the Côte Bleue
Park, so that means that these are people we know very well, with whom we have already...
We have been used to working together for years and so it is all the easier when we get
along well and when we have the same culture, to collaborate and to continue working. We
have the same culture and the same training, so we can work efficiently together.’
(Interviewee 3)
These long-term relationships between the individuals means that there is a level of trust
and a desire to continue collaborating. This is also evidenced by interviewees 5 and
interviewee 7 being asked to join the Conseil Scientifique by the PMCB, illustrating that
there is a strong web of relationships and interlinkages between the different actors
involved with the PMCB.
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Policy coherence
Coherence with public policies and other protected areas
PMCB strives for policy coherence with existing public policies, focusing on ensuring
coherence between policy objectives. For example, the development of PMCB’s
management plan involved taking into account frameworks at the local level (including Plan
Climat, Plan Mer et Littoral, Stratégie Globale Biodiversité de la Région Sud, and Contrat de
Baie et Livre Bleu de la Métropole Aix-Marseille-Provence), national level (including Schéma
Directeur d’Aménagement et de Gestion des Eaux, Plan d’Action pour le Milieu Marin,
Stratégie Nationale pour la Création et la Gestion des Aires Marines Protégées, and
Stratégie Nationale pour la Biodiversité), and European level (including Directive Cadre
Stratégie Milieu Marin, Directive Cadre sur l’Eau, and Directive Cadre Habitat Faune Flore).
In PMCB’s management plan, each objective and its respective actions include information
on their compatibility with other policy objectives and instruments, specifically when
meeting the PMCB objectives and actions also meet that of other public policies. There is
evidence of compatibility with the following public policies:
Directive Cadre sur l’Eau (DCE)
Directive Cadre Stratégie pour le Milieu Marin (DSCMM)
Directive Natura 2000 Habitat Faune Flore (DHFF)
Plan Climat « une COP d’avance » de la Région Sud (PlanClimat)
Plan Mer et Littoral de la Région Sud (PlanMer)
Stratégie Globale pour la Biodiversité de la Région Sud (SGB)
Contrat de baie de la Métropole Aix-Marseille-Provence (CoBaie)
Livre Bleu de la Métropole Aix-Marseille-Provence (LiBleu)
In addition to striving for policy coherence with other public policies, PMCB focuses on
coherence between its policy instruments and that of other protected areas. Objective 2.4.2
of the plan is about ‘strengthen[ing] partnerships and coordinat[ing] the action of PMCB
with the managers of natural areas nearby’ (PMCB, 2020 – bilan 2015). This objective
specifically includes coordinating management actions with neighboring natural areas, such
as the Calanques National Park, the Camargue Regional Natural Park, the Conservatoire du
Littoral, the GIPREB for the Etang de Berre or the city from Marseille. Consequently, in
addition to ensuring compatibility with public policies, achieving policy coherence is
integrated within PMCB’s management objectives and actions.
Coherence with Natura 2000 Côte Bleue Marine
Policy objectives and instruments
‘The Marine Park has elaborated the DOCOB of the Natura 2000 Côte Bleue Marine site by
drawing inspiration from and adapting a large majority of the measures of the 2008-2015
management plan. This concordance has allowed the objectives of the two planning
documents to converge.’
(PMCB, 2020 – bilan 2015)
There appears to be substantial coherence between the policy objectives and instruments
of PMCB and Natura 2000 Côte Bleue Marine. The Natura 2000 objectives incorporate many
points from the PMCB management plan, meaning that the two have many similarities. Both
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sites have a strong focus on improving knowledge relating to the marine environment.
Specifically, PMCB has as its first strategic objective the ‘Strengthen[ing] knowledge of the
natural marine and coastal environment and heritage’ (PMCB, 2020 – plan gestion).
Similarly, the Natura 2000 site has as its first management objective the ‘strengthen[ing]
knowledge of habitats, species, and developing scientific monitoring studies’ (PMCB, 2013).
There are also additional objectives for Natura 2000 related to monitoring water quality and
parameters, and monitoring exotic species. These objectives are included as sub-objectives
within the PMCB management plan. Both sites further include the necessity of education
and sensibilization of the marine environment as a strategic objective.
The primary difference between the two management plans is that PMCB includes a key
focus on fisheries and collaborating with professional fishers, in addition to other partners.
While this does not appear to be a focus for the Natura 2000 site to the same extent as it is
for PMCB, the Natura 2000 site nevertheless includes ‘maintaining the dynamics of
consultation engaged with Natura 2000 with the users’ as one of its objectives (PMCB,
2013). However, the primary focus of the Natura 2000 site appears to be on specific key
habitats and species, such as the seagrass meadows and coral, although these are equally
highlighted in PMCB’s management plan. This illustrates that even in areas where focus
differs, substantial coherence between policy objectives and instruments remains.
Policy implementation
‘It’s France that decided to complicate things, and that’s what is difficult for the fishers and
even for us [PMCB]’.
(Interviewee 1 when asked about Natura 2000 implementation in a follow-up call)
Despite apparent policy coherence between PMCB and Natura 2000 with respect to policy
objectives and instruments, the on-the-ground implementation lacks coherence. This
became evident during the observation of the annual meeting on fishing and the related
follow-up call with interviewee 1. During the meeting, there was substantial frustration on
part of the fishers towards the Natura 2000 site, specifically in relation to the studies the
site was required to conduct. The proposal of these studies failed to take into account
studies already conducted by PMCB. In the follow-up call with interviewee 1, he explained
that this was because the national implementation of Natura 2000 in France, its risk
problem definition, the basis of observations, the scientific methods, and the process itself
were all ‘a bit far from the field’. He further noted that at the PMCB level, it is very different
because they ‘always talk about very concrete things that the fishers can work on with us.’
Conversely, with the studies to be conducted for Natura 2000, interviewee 1 explained that
the methodology is unsuitable. The scale for the cartography is very large, meaning that for
the Côte Bleue, the zone will include all habitats and that it will therefore not be possible to
make any conclusions about the impact of fishing. PMCB will therefore have to ‘start from
zero’, to determine if there are impacts on specific habitats, and if this is the case, to discuss
with fishers what kind of measures are needed (interviewee 1). This illustrates that the
implementation of Natura 2000 at the Côte Bleue lacks coherence with PMCB, which
increases the complexity and causes stakeholders to become frustrated.
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6. The role of knowledge
‘To protect, it is better to know before anything else, it’s a prerequisite’
(Interviewee 2)
PMCB engages in knowledge co-production in a variety of ways, with different types and
sources of knowledge. Scientific and local knowledge both play a key role in knowledge coproduction processes internal to PMCB and in external partnerships (Figure 6). This chapter
is divided into the role of knowledge internal to PMCB and in external partnerships, with a
focus on scientific and local knowledge in both sections. This division was at times difficult,
as there was overlap between the knowledge types and sources (e.g. experimental fishing
was a scientific study, but also took advantage of fisher knowledge; annual meeting on
fishing included knowledge both internal and external to PMCB).

Figure 6. The role of knowledge in Côte Bleue Marine Park. Figure depicts the different
types of knowledge present in the marine park, and whether the knowledge production
processes occur internal or external to the collaborative governance regime of the marine
park.

6.1 The role of knowledge – Internal
‘To protect, we first have to know, that’s a prerequisite’
(Interviewee 2)
Within PMCB, scientific knowledge alongside local knowledge from fishers and divers plays
an important role in guiding management, including in relation to adaptation. Within the
park’s management plan, advancing scientific knowledge in particular is seen as crucial.
However, local knowledge makes substantial contributions to PMCB’s understanding of the
marine environment, thereby supporting its management.
The role of scientific knowledge for Côte Bleue Marine Park
Monitoring biodiversity & reserve effect
PMCB conducts biodiversity inventories, focusing in particular on fish in the Côte Bleue
territory. This includes noting new observed species and indicator species, including
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predators such as the grouper and corb, both inside and outside of the reserves.
Additionally, species beyond fish are observed, including sea urchins, coral, and thermophile
species, adding up to about 40 different biodiversity inventory studies.
‘We made a point 0 in 95 before the creation of the reserve, that is to say that we set up this
method before the reserve was created where we made a first observation before the
creation of the reserve, which is what is rather rare and which allows us to really see an
interesting series [of observations]’
(Interviewee 1)
PMCB conducts these inventory studies to determine the reserve effect at Carry-le-Rouet
and Cap Couronne. At Carry-le-Rouet, this is done every year, focusing in particular on fish
populations. PMCB monitors fish populations inside and outside of the reserve at Carry-leRouet, and has done so for over 30 years at the same sites. At Cap Couronne, PMCB
conducts similar population counts every three years, but in addition conducts experimental
fishing studies in collaboration with the fishers. Interviewee 1 explained that ‘since the Cap
Couronne reserve in front of Martigues was proposed by the prud’homies of Martigues, we
decided to work with them from the start also for the monitoring of the reserve’. This
illustrates that fishers and fisher knowledge are included in scientific studies of the reserve
as well.
The monitoring studies are crucial for justifying the reserves and providing a long-term data
set. Interviewees explained that these studies provide the foundation for justifying the
existence of the reserves, as they show the effectiveness of management. This is particularly
the case because the monitoring studies include the initial state of the environment in 1995
before the PMCB was established, thereby also providing ‘long-term data on the ability to
restore the environment, biodiversity, and MPA resources, and on the role they play in the
sustainable development of fishing activities’ (PMCB, 2019). The long-term data sets means
that it is also possible to observe change in the marine environment, as there is substantial
data from previous years to compare to. This is crucial for adaptation, as it can allow PMCB
to understand when adaptive action needs to be taken as a result of change and impacts in
the environment.
Fishing
‘With our local fishermen in general […] in fact we go to see them quite often because we
measure the landings. We measure the catches and we ask them what species they have
caught, things like that.’
(Interviewee 2)
PMCB also conducts studies in collaboration with the professional fishers. One of the subobjectives in the PMCB management plan is the ‘monitoring of fishing activities and
characterization of the fishery potential of the Côte Bleue’ (PMCB, 2020 – plan gestion). This
involves working with the fishers to measure landings, catches, types of species, seasonality,
fishing techniques and locations, and other relevant parameters. This monitoring is done on
a monthly basis in the ports. These studies, involving both scientists and fishers, allow for
observations on the evolution of the small-scale fisheries sector and resources in the Côte
Bleue.
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The monitoring of professional artisanal fishing practices and fisheries resources is used for
adapting PMCB’s management tools. Specifically, depending on the results, PMCB may
adapt its management tools for a sustainable coastal fishing practice, including possible
reflections on the extension of a marine reserve, increased immersion or complexity of
artificial reefs, and promotion of different fishing techniques. Knowledge produced by these
studies is therefore applied in the development and implementation of new measures, and
the adaptation of existing measures.
Artificial reefs
PMCB monitors and evaluates the effectiveness of its management tools, including the
artificial reefs. These studies determine the effectiveness of the artificial reefs for
production and protection, and how this works together with ecological restoration. The
results of these studies are used to determine how these marine biodiversity management
tools can evolve.
Park usership
‘For a manager of natural spaces, he must know the frequentation of his space’
(Interviewee 2)
PMCB conducts studies relating to park usership. Firstly, the park studies attendance of the
park, including how this has evolved over time and how this links to pressure on the habitat.
This includes counts of different activities, such as professional fishing, recreational fishing,
hunting, kayaking, sailing, and more. These counts are conducted intensively during the
summer, 20 days a month for the season, and have been done since 2002. Secondly, PMCB
conducts surveys of the park users to understand their activities and to study their
perceptions. These studies also allow PMCB to see the how park usership is evolving.
‘We did a lot of surveys with users, to know what they think of the park, if they think that the
reserves have an effect on the environment, on their activity, and so on. So we asked
questions to all the maritime users, divers, snorkelers, diving centers, professional fishermen,
recreational fishermen, hunters.’
(Interviewee 2)
Results of park usership studies are used to adapt PMCB’s management. In conducting
studies on frequentation, the park is able to evaluate the spatial and temporal distribution
of park activities throughout and beyond its reserves. This in turn can contribute to
developing appropriate management measures. In particular, it can help the park in
adapting to change and negative impacts from different pressures.
One major pressure PMCB was able to address through these studies was mooring. Boat
mooring is a major threat to Posidonia seagrass meadows, because the anchors tear at the
meadows. In monitoring usership, PMCB determined where areas of significant visitation
were, and put buoys in place to show areas prohibited to mooring to protect the seagrass
meadows. Later, PMCB found that these buoys were having a negative impact on the
seagrass meadows, because the anchors were dragging along the seabed. In response,
PMCB worked with the local municipalities to change these buoys to sustainable ones that
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prevent the anchor from touching the seabed. In this case, knowledge was therefore applied
to allow for better management of park usership.
Additionally, through monitoring usership beyond the limits of the Côte Bleue, PMCB
succeeding in obtaining a prohibition measure for large recreational boats, despite this
impact not yet occurring in the Côte Bleue.
‘What is interesting is that, in fact, we had proposed a prohibition measure for a use that did
not yet exist. That is to say that there were no large recreational boats on the Côte Bleue,
not at all. But we could see that with the creation of the Calanques National Park, it was
getting closer. There is also a saturation of certain sites in the other departments, further
east of the Côte Bleue. And then, there are ship repair yards for these large luxury yachts
that have been set up in La Ciotat and Marseille, so we could see all this coming closer. And
so, it was difficult to say, to justify this anticipation of the pressures. But we succeeded.’
(Interviewee 1)
Through the frequentation studies, PMCB succeeded in showing the risk of large
recreational boats coming towards the Côte Bleue. This allowed PMCB to obtain the
measure from the maritime prefecture to prohibit the mooring of boats larger than 20
meters in the Côte Bleue, despite these boats not yet visiting the area, as part of decree
N°123/2019 of the Préfecture Maritime de la Méditerranée (PREMAR). Anticipating this
pressure and adapting accordingly allowed for the promotion of seagrass meadow
resilience, including to climate change.
Conseil Scientifique
The Conseil Scientifique is an example of the use of scientific knowledge to improve the
management of PMCB. It is used to advise PMCB, in particular to guide its monitoring and
management actions. It includes 12 members of different scientific disciplines. The goal is
for this mix to allow for interdisciplinary and transversal approaches.
‘There is someone who specializes in the humanities and social sciences. […] He brought us a
lot of things about the social approach of the Park. He gave us some very, very good ideas.
On how to integrate social issues in the actions of the park and even in the approach of
concertation process. And I must say that I was very happy with his participation because we
all learned things and he brought us a lot.’
(Interviewee 7)
As illustrated by interviewee 7, a member of the Conseil Scientifique, the different
disciplines within the Conseil Scientifique allow for new ideas to be brought into PMCB’s
management. This means that different natural and social sciences are integrated to
address various issues related to PMCB. Interviewee 5, another member of the Conseil
Scientifique, notes that this integration of different scientific disciplines allows for the
anchoring of knowledge at the local and global scale in relation to the park, taking into
account its socio-economic environment rather than focusing only on the MPA. The Conseil
Scientifique can therefore provide expertise to support the management of PMCB.
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‘I think that [the Conseil Scientifique] is going to be able to accompany [PMCB] a little bit
more because the team, it is a small team, and while they have competences they do not
have every single competence, and I think that this tool where there are recognized scientific
personalities can help them support certain decisions’.
(Interviewee 4)
As illustrated by interviewee 4, the Conseil Scientifique can supplement expertise that may
not be encompassed by PMCB staff, providing new and different insights. This can thereby
support decision-making and allow the PMCB ‘to take more urgent adaptation decisions or
to set priorities’ (interviewee 4). Furthermore, the fact that the Conseil Scientifique is
composed of leading scientists means it can add weight to the proposals put forth and
decisions made by the PMCB- a sentiment also shared by interviewee 7.
Monitoring for climate change
PMCB conducts studies related to gathering information on climate change and global
change more generally. Part of the sub-objective 1.1 revolves around pursuing scientific
knowledge of the dynamics of evolution under the influence of global change on the marine
environment. This is done through the monitoring of abiotic factors like temperature, and
indicator species of environmental quality and climate change. PMCB collects temperature
data continuously, every two hours since 1998, at three different sites in the two reserves.
PMCB also monitors indicator species such as predators (e.g. grouper and corb) indicative of
marine environmental health, and specific algae species (e.g. Cystoseires and Lithophyllum)
indicative of marine environment quality or changes, as well as thermophile species and
invasive species (e.g. planktonic algae Ostreopsis ovata and macrophyte Caulerpa
cylindracea, flutemouth Fistularia commersonii, and rabbitfish Siganus luridus and Siganus
rivulatus). This information is crucial for understanding how global change like climate
change is impacting the park and its surrounding marine environment.
The role of scientific knowledge for fishers
As described in Chapter 5, PMCB frequently provides support to the professional fishers.
This includes conducting scientific studies to produce knowledge directly relevant for the
fishers.
Sea urchin monitoring
One major example of the production of scientific knowledge for the use of fishers is in
PMCB’s monitoring of sea urchin populations. In this region, each year there is a sea urchin
fishing season.
‘We have specific special fisheries, such as sea urchin fishing, where agreements have been
made with the park. The park carries out transects and counts the urchins. So we have the
commercial urchin that must be more than five cm. So they do counts before the season and
after the fishing season. This allows us to know if the stock is overexploited, under-exploited
or if we can add fishermen or remove them. That's the kind of collaboration we have.’
(Interviewee 8)
PMCB monitors the population of these sea urchins in the maritime districts of Marseille
and Martigues, both before and after the fishing season, and has done so since 1994. These
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counts are conducted at 10 stations outside the reserves, chosen in consultation with
professional fishers involved in the sea urchin fishing. In doing so, Interviewee 2 explains
that PMCB ‘works a bit for the professional fishers’. The monitoring of the sea urchin
population makes it possible to see how the resource is evolving. This is then applied to
fisheries management, as the results are used to determine the number of fishing licenses.
All studies conducted by PMCB that have any relation with fishing, such as results from the
sea urchin monitoring studies, are shared to the fishers at the annual meeting on fishing.
While the focus of these monitoring studies is on, for example, sea urchins, unexpected
results beyond this may emerge. For example, while conducting the population counts in
October 2018, PMCB discovered exceptional flowering of the Posidonia seagrass meadow.
Additional scientific knowledge may therefore come about from the studies that is
unanticipated, and may aid in other management decisions.
The role of local knowledge
‘We often work with the professional fishermen because they are the sentinels of the
environment.’
(Interviewee 2)
In addition to scientific knowledge, local knowledge from fishers and divers plays a role in
the management of PMCB, as these actors share their knowledge directly with PMCB staff.
Fishers’ local knowledge
Fishers’ local knowledge is fundamental to park management, both in its current
management and in the original creation of the reserves.
‘This reserve, which was proposed by the fishermen in front of Cap Couronne, the last rocky
coastline of the province, at the limit of the Gulf of France and the Gulf of Lyon, with
underwater habitats that can attract fish, in fact, it was extremely well chosen by the
fishermen.’
(Interviewee 1)
The creation of the PMCB reserves was based on fishers’ local knowledge. It was the
prud’homies who proposed the perimeter to be protected, before any scientific knowledge
about the area was available. The first Prud’homie was involved in mapping the seabed in
the reserves to choose the design. PMCB staff have highlighted that the reserves are rich in
biodiversity, which they discovered only after the fishers shared their proposal for the
perimeter. More recently, in addition to the two main reserves of PMCB, they created a
third reserve for coral in response to the Comité Régional des pêches and in consultation
with the first Prud’homie. This illustrates the key role local fisher knowledge plays in the
development of reserves in the Côte Bleue.
Furthermore, fishers’ knowledge is often complementary to scientific approaches to
consider better management of fisheries resources. Fishers’ knowledge on the life cycle of
the main species provides essential information in this context, and plays a role in
identifying areas of fishing functionality of the Côte Bleue.
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‘The park studies everything that is scientific, we will say, well, that goes beyond fishing. On
the other hand, as soon as we talk about the movement of fish, the quantities of fish, the
places where the fish live, there the park comes to the fishermen, to know, for example, that
at such and such a time of the year, at this moment, at the time we are talking, well we have
the sea breams that come to spawn. They come out of the Thau Lagoon, which is at the
other end of the Mediterranean, out of the Thau Basin, along the coast. They come to
Marseille, they make a, let's say a journey of about three months. They stay during this
period around Marseille and they leave again on the Thau lagoon. So we explain to the park
how the fishes swim and why. And this allows the park, when making counts, when making
censuses of fish, to be right.’
(Interviewee 8)
Interviewee 8 not only illustrates the depth of fishers’ local knowledge, but highlights the
close collaboration between fishers’ local knowledge and scientific knowledge from the
PMCB, with fishers’ local knowledge guiding the development of scientific studies to make
them more accurate. Interviewee 8 shows this close collaboration between science and
local knowledge in other contexts too.
‘When there is a problem, [PMCB] starts by asking us [fishers] how we proceed, how we
practice. Have we practiced it in the past? Have we considered doing it in the future? If it is
one way of fishing or another. And at that time, we tell them why we stopped or why we
want to start again. And the park tells us yes, but be careful, there we have the Posidonia,
we have this, we have that. And it is there that we find for example the ecological moorings.
We find solutions, but we find them together. That's what's good.’
(Interviewee 8)
This shows that PMCB relies on fishers’ local knowledge to understand fisher practices and
how they have and will evolve, with implications for management. However, as shown by
interviewee 8, the solutions for management are co-created.
Fishers’ knowledge is also relevant in terms of observing global change. For example, a
questionnaire posed to fishers found that fishers ‘perceive the effects of climate change and
rising temperatures’ (PMCB, 2019). However, these potential impacts of climate change and
global change in general are not clear based on the intergenerational transmission of
knowledge between fishers, due to illiteracy and a lack of archives in the past.
‘In spite of the writing of the prud'hommies in the texts, we don't have any memories of
recent changes, […]. Given the small number of fishermen at that time and, well, we come
across periods where people were illiterate and there were no archives, they didn't have all
that. So we don't have this history. So what do we see? We see what changes in the fish
species. There are fish that have migrated to Africa and fish from Africa that have migrated
to us. So, is this new or has it already existed in the past? We don't know.’
(Interviewee 8)
Instead, the fishers rely on their current observations to determine changes and current
impacts in the environment. For example, noting the ‘pollution that we have especially in
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the Gulf of Fosses and Marseille, which disturbs the species’ or shifts in fish species
compositions and biomass as a result of the loss of specific species (Interviewee 8).
Fishers’ local knowledge therefore plays a key role in PMCB’s management, including in the
creation of the reserves, guiding scientific knowledge, and observing global change.
However, this is only possible because PMCB is open to learning from the fishers, which,
according to the fisher interviewee 8, is often not the case in other MPAs.
‘My conclusion, if you like, what many have not understood is that… marine protected areas
are very good. They are necessary, we are aware of that. It is a good thing. But what the
managers have not understood is that for them, they are arriving on virgin ground where
they have everything to do. But in reality, they have to complement the people who work
there. And that's something that a lot of managers I've met haven't understood. […] They
don't realize that we were there before them and that we tried to manage things. And as I
say to some of them, if fishing still exists when it is 1000 years old, it is because we have
been able to adapt. And they come to us and say no, no, but that's not the way to do it. We'll
tell you how to make a living. We don't need them for that.’
(Interviewee 8)
For interviewee 8, when managers come into a marine space, it is necessary for them to be
open to learn from actors that are already there and have experience with and knowledge
of the environment. From his perspective, it is crucial that there is space for two-way
dialogue between MPA managers and ocean actors like fishers, rather than a one-way
dialogue where MPA managers tell fishers what they have to do, without taking into
consideration their local knowledge. This two-way dialogue is exactly what is present at
PMCB, meaning that the experience and knowledge of ocean actors like fishers can be
shared with PMCB, and vice versa.
Citizen science
‘It's nice to do it [monitoring] and to take care, at our own level, as best we can, of the
reserve and of the marine environment in general.’
(Interviewee 6)
Divers are engaged in citizen science projects to gather knowledge on fish while at sea, with
implications for PMCB management. This includes making observations on protected
species like the grouper and corb and on unusual species. These observations include the
date, time, species observed, depth, quantity, size estimation, type of habitat, and weather
conditions. Interviewee 6 captures these observations on film, filming for over one minute
and clearly showing how many fish there are and the type of species, the wider
environment, and her dive watch with a depth gauge. These observations can also include
unusual phenomenon and species, such as the sponge mortalities linked to temperature,
indicator species of climate change, non-indigenous species, and the fan mussel Pinna
nobilis. This knowledge is shared directly with PMCB staff, through e-mail exchanges to
transfer the data (e.g. film alongside observational notes).
The citizen science projects contribute to the scientific studies conducted by PMCB,
providing additional information on the marine environment and its biodiversity and
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resources. For example, diver observations are used to determine how the protection of
species inside the reserves restores the environment outside the reserves in addition to
within them.
While divers collect these kinds of data, the park is responsible for interpreting the
information and integrating the local knowledge from the different actors. PMCB centralizes
all the citizen science observations, ensuring their integration with the results of its scientific
monitoring studies. This involves collecting, organizing, prioritizing, and comparing disparate
data from various sources, and trying to understand the phenomena that usually escape
PMCB’s scientific studies concerning the marine environment.
Signaling issues
‘It's super important because we watch over the reserve. When we see a dive boat, when we
see fishermen who are at the reserve limits or in the reserve, we call the marine park and tell
them, there are, boats that have anchored in the reserve or there are fishermen in the
reserve, so we call them, we tell them that, so it's important too’.
(Interviewee 6)
As fishers and divers spend substantial time on the sea, they have the opportunity to see
issues that are occurring first-hand. For example, fishers observe lost octopus traps, fishing
nets, and other issues, and call the park directly to inform them. Similarly, divers may
observe abnormal or exceptional phenomena while out on the water. A local dive instructor
explained that ‘it’s easy to retrieve information’ for the divers. Similar to fishers, the divers
do so by observing issues that are occurring, such as when they see lost fishing nets or illegal
activity in the reserves. When signaling issues such as illegal activity in the park, the divers
call PMCB to tell them. Additionally, divers voice their concerns based on observations made
during their dives, such as on buoys that damage the seabed with their anchors and the
need to replace these with sustainable buoys, and on ‘species that are not protected and
that […] should be’ (Interviewee 6).
When fishers and divers alert the park to signal issues, this knowledge is applied by the park
to resolve these issues. For example, following the signaling of nets between February and
July 2018, the PMCB dive team intervened 8 times in a total of 33 dives to recover 10 nets,
for a total length of 1090m. Similarly, at the end of 2019, PMCB did a pilot operation to
remove 3 lost trawl nets.
In addition to supporting PMCB in resolving issues affecting the park, local knowledge is
applied by the park to develop or adapt management measures. For example, fishers often
alert the park on management measures that need to be taken, such as in the case of
recreational fishing and lost octopus traps. Fishers also point out issues with current
management measures, allowing PMCB to adapt them. For example, professional fishing
activity takes place at night, meaning fishers require the buoys with light to delimit the
reserves, so that they avoid collision and avoid stalling their gear inside the reserves.
However, fishers found that some buoys were not lit, and others experienced frequent
failures. This led to a complete overhaul of the beaconing system of the reserves, by
replacing them with a new model that was more visible and reliable.

61

6.2 The role of knowledge – External partnerships
Collaborations between PMCB and partners are crucial in relation to knowledge production.
This is evidenced by the priority PMCB puts on developing and maintaining these external
partnerships. Sub-objectives and management actions in PMCB’s management plan
frequently cite the importance of partnerships. For example, sub-objective 2.4 is about
‘cooperat[ing] in national and international networks and with marine protected areas’, with
actions including pursuing national and international MPA network partnerships and
reinforcing existing partnerships with other MPA managers (PMCB, 2020 – plan gestion).
Similarly, objective 1 includes actions such as ‘participat[ing] in national and European
research programs dedicated to Marine Protected Areas’ (PMCB, 2020 – bilan 2015).
The role of scientific knowledge
PMCB collaborates with external partner organizations in the production of scientific
knowledge. Key partner organizations include GIS Posidonie and Ifremer. PMCB collaborates
with partners in projects at different scales, including at the European, Mediterranean, and
local scales. These collaborations provide additional knowledge to PMCB that would not
otherwise be accessible, further highlighting the important role of collaboration in
supporting knowledge production processes.
‘[In PMCB] for periods of 2 or 3 years, there are programs with other partners, other
laboratories or Ifremer, or even partner research organizations to advance on a problem.
This is because the Côte Bleue Marine Park has been chosen as a reference or workshop site.’
(Interviewee 3)
Knowledge gathering in collaboration with partner organizations is a key priority of PMCB.
These collaborations are included in within the sub-objectives and actions of PMCB’s
management plan. For example, as part of sub-objective 1.3, PMCB notes actions relating to
pursuing partnerships with universities and research organizations, working with
surveillance networks, and participating in national and European research programs.
Interviewee 2 explains that the reserves are used as ‘a life-sized laboratory and the
scientists, the research laboratories, come to study in them […] so [PMCB] also hosts
scientific programs and we also participate in these programs’.
European scale
PMCB engages in many scientific research projects at the European level. For example,
PMCB collaborates with GIS Posidonie on the European Biomex project, in which six
different MPAs (including PMCB) were studied to show their effectiveness as a tool for fish
stock recovery and fisheries management. The European research program FishMPABlue2
similarly included several MPAs across different countries, including PMCB, to study actions
to improve management alongside artisanal fishing. PMCB also participates in the 8-year
long European program Life Marha, coordinated by l’Agence Française de la Biodiversité
(AFB) with 11 partners. This project focused on evaluating the ecosystem services provided
by the Posidonie seagrass meadow and training agents to assess the state of habitats.
Finally, as part of Natura 2000, PMCB was chosen as one of three case studies to analyze the
impacts of professional fishing on Natura 2000 sites. The studies have implications for
management, as in the case of the Biomex program which shows the effectiveness of using
MPAs as a conservation tool.
62

Mediterranean scale
PMCB also engages in scientific research programs with its various partners at the
Mediterranean scale. One major project is Connect-Med in collaboration with Ifremer,
CNRS, the majority of MPAs between Marseille and the Spanish border, and other partners.
This project studies fish population movements through the use of hydrophones. Similarly,
PMCB participates in a grouper and corb surveillance program set up by the State to
monitor the fish status in 4 pilot sites on the Mediterranean coast. A final example is the
Interreg program PHARO4MPAs, piloted by the WWF and including NGOs, institutional
partners, and scientists from six Mediterranean countries. This program studies
collaboration between Mediterranean MPAs and stakeholders in the maritime sector.
The findings of these studies are applied in different ways with implications for PMCB’s
management. For example, the study on acoustic monitoring of fish in PMCB will help in
identifying sea bass spawning ground areas more specifically. The Connect-Med program
will similarly allow for improved knowledge on fish reproduction sites, as well as improving
understanding of their biology and their use of the environment.
Local scale
In addition to projects at the European and Mediterranean scale, PMCB collaborates on
projects at the local scale. For example, PMCB collaborates with GIS Posidonie and private
offices on different local projects, such as evaluating the sustainable buoys for mooring.
PMCB also works together with MARBEC on various studies, such as those on environmental
DNA in PMCB and its surroundings. PMCB is often a workshop site for research studies, such
as in the case of a study on acoustic monitoring by Caractérisation Acoustique du Littoral
Méditerranéen et de ses Ecosystèmes (CALME) and the NAUCRATES project on the
association of fish populations with floating objects. PMCB also collaborates with
surveillance networks on marine environmental quality, including Surfrider Foundation
Europe and Ifremer, to monitor toxic planktonic algae (Ostreopsis ovata) and the quality of
bathing waters. Another example is a study on recreational fishing competitions, in which
PMCB asks organizers of recreational fishing competitions about the statistics of the catches
captured. These studies with external partners all contribute to expanding the
understanding of the marine environment and biodiversity at PMCB and beyond its reserve
limits.
Monitoring for climate change
‘They are quite at the forefront of everything that can be linked to climate change, since they
work a lot with research [...] especially that which is linked to biodiversity. They are quite
well positioned in the different research or monitoring programs to identify the different
species that can migrate and therefore arrive. There is a watch. They are careful.’
(Interviewee 4)
In addition to research projects at different scales, PMCB collaborates with partners on
studies relating to climate change. This is supported by global change being part of the subobjectives and objectives of PMCB’s management plan. For example, sub-objective 1.3
highlights the necessity of using the park to study global change. The associated
collaborations include a variety of projects related to climate change. For example, as noted
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in section 6.1, PMCB monitors abiotic factors such as temperature. However, these data are
incorporated into T-MedNet network that assembles data from 40 sites in the
Mediterranean to study temperature change at the global scale. This monitoring began in
1998, originally to follow fish populations rather than for climate change. However, the
monitoring now provides clear data on the evolvement of temperature. This then allows for
data to be linked to phenomena such as coral bleaching. In addition to the temperature
monitoring conducted by PMCB, the station marine d’Endoume in Marseille measure
additional abiotic factors related to climate change from Marseille to the Golfe de Fos by the
river Rhône. These collaborations therefore all provide data related to climate change.
In addition to studying abiotic factors related to climate change, PMCB collaborates with
Ifremer on studies related to coral. For example, together they annually monitor coral
mortalities as a result of temperature. As part of the GIGOR project, PMCB further explores
coral density, structure, population, and other factors, focusing especially on catchofs, the
large coral that are part of the Côte Bleue. In addition to these monitoring studies, PMCB
collaborates with Ifremer to study the adaptation of coral. Specifically, PMCB and Ifremer
are in the process of conducting transplantation experiments.
‘[We work on] the implementation of an experiment of crossed transplantation. That is to
say, to go and look for gorgonians, fragments at 60 meters. […] Take a small piece of each
colony for genetic analysis. And then the rest, transplant it to 30 meters and do the reverse
with the colonies at 30 meters. In order to see, to characterize a little at the genetic level if
there was a difference, etc. And to see the capacities of adaptation of these colonies.’
(Interviewee 5)
Through genetic analysis, these experiments allow PMCB to learn about the adaptive
capacity of the coral to changing temperatures.
The studies related to climate change, including those on coral, have implications for
management. Firstly, the monitoring of factors such as temperature can be used to show
correlations with climate change.
‘We can see [climate change] appear on certain data sets, provided that they are precisely
long-term research, long-term monitoring. There are long time series that allow us to
highlight the global change.’
(Interviewee 3)
It is precisely because the studies are long-term, made possible through the collaborations
with partner organizations, that climate change can be monitored in PMCB.
Secondly, the studies on monitoring coral have direct implications for management.
‘There was really a goal, an interest at the level of management with a double question: do
these populations of large gorgonians exist on the whole plateau? If not, what are the zones
of presence? What can we put in place as a management measure? You're not going to close
2500 hectares of rocky plateau. The objective is rather to say, well, there are zones where
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there are almost no gorgones, there is nothing, on the other hand, there are zones where
there is a lot, so perhaps it is this zone that needs to be prioritized for management.’
(Interviewee 5)
By showing where the most densely populated coral zones are, PMCB is able to hierarchize
its priorities for management. Moreover, studying these coral populations can show
whether these areas can act as refuge zones for climate change. The coral translocation
studies may further have implications for management based on the adaptive capacities of
the corals. The results of these studies therefore support reflection on the type of
management needed in relation to adaptation to climate change.
Knowledge sharing
‘First of all, we share our knowledge. And we write a lot. [PMCB] has acquired a great deal of
knowledge in terms of environmental management, monitoring networks, governance and
consultation. With professionals and stakeholders, in terms of resource management. So
that is what they share. They have the artificial reefs, the management of artificial reefs. So
it must be shared, otherwise it is useless. We don’t live in a vacuum, it must be shared.’
(Interviewee 7)
The methods and results of the scientific studies conducted in collaboration with partner
organizations are shared with PMCB and wider audiences. For example, the studies are
shared in scientific publications as well as in reports at the more local level. In addition to
these more formal exchanges of results, knowledge on methods is shared more informally
through the process of conducting studies together. Interviewee 3 explained that GIS
Posidonie transmits research methods and the ways of working to PMCB. For example,
through the Biomex program in which they studied fish populations, GIS Posidonie shared
methods on fish counting, training PMCB staff on this method which they continue using
today. Similarly, there are projects that PMCB and GIS Posidonie collaborate on initially, but
that are then continued by PMCB independently. Interviewee 3 explains that there are
other examples like this because they all ‘progress at the same time while working together
on the same projects’.
While, as illustrated above, there are examples in which knowledge is shared with PMCB
from partners, there are also examples of PMCB exchanging knowledge with partners,
illustrating that knowledge sharing is a two-way process. For example, while GIS Posidonie
shares methods with PMCB, Interviewee 3 who works for the institution noted that they
also learn from PMCB in return.
‘[PMCB staff] have a permanent observation mission in the field. They also have the
experience of the users, a lot with the fishermen, with the divers, the people who are on their
territory. And so, this explains this context to us. They try to make us understand what
difficulties they encounter in terms of management. With this, we understand better how
marine protected areas work.’
(Interviewee 3)
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This two-way knowledge sharing occurs not only through informal learning between PMCB
and its partners, but also through PMCB formally sharing their experiences and interacting
with other MPAs.
‘It is true that we have an experience to share, and when we do, there are many new ideas
that germinate, things that were not necessarily thought of here [at PMCB], that can be
adapted, so in any case, it is fruitful to work together.’
(Interviewee 1)
PMCB shares their experience through different networks, workshops, and conferences. For
example, PMCB participates in exchanges through the forum for French MPA Managers,
MEDPAN and their regional Mediterranean workshop, the Technical Workshop for the
French Agency for Biodiversity (AFB), and the Regional Network for Natural Spaces, among
other networks and workshops, to exchange techniques between MPA managers. PMCB
also participates in knowledge exchanges with different actors, such as scientists, managers,
and fishers. This allows for the sharing of different perspectives and types of knowledge,
highlighted by Interviewee 5 in noting the exchanges between scientists and MPA
managers. This was also observed in the annual meeting on fishing between PMCB,
scientists, and fishers. These kinds of knowledge exchanges are a key priority for PMCB, as
they make part of several sub-objectives and actions found in their management plan.
The knowledge exchanges between PMCB and different partners are useful with respect to
knowledge application. One major way of knowledge application is in the adaptation of
different ideas and tools. This is because the exchanges can allow for learning and the
coproduction of new ideas. For example, interviewee 5 explains that ‘it is interesting to work
with our different partners to address these different questions, to see how we can adapt it’,
such as in the case of implementing indicators, monitoring tools, and management tools.
Importantly, these knowledge exchanges, in the case of PMCB sharing knowledge, can also
be applied outside of PMCB, as in the case of fishers from Cap d’Agde establishing a reserve
following an exchange with PMCB.
The role of local knowledge
Knowledge gathering
Local knowledge also plays a small role in the collaborations between PMCB and its external
partner organizations. With respect to diver knowledge, PMCB is part of the Comité de
Pilotage of a diver collaboration platform called POLARIS. This is a citizen science platform,
in which the Comité de Pilotage meets once or twice a year. Related to this, the dive club of
Interviewee 6 participates in wider citizen science programs, not just limited to the PMCB
reserves. Similarly, fishers’ knowledge also plays a role in partnerships. For example, during
the annual meeting on fishing, DDTM13 asked fishers for information on recreational
fishing. The fishers will pass on information about this topic to the Prud’hommies and
PMCB, to pass it on the DDTM13 to take action on the issue.

66

7. Discussion
This thesis investigates the role of structural arrangements and knowledge in PMCB, to
explore how its collaborative governance regime (CGR) contributes to climate change
adaptation in the park. This chapter answers the research questions and situates them in
the wider scientific context. This includes a discussion on the theory of collaborative
governance, particularly in relation to interdependencies between collaborative capacities
and wider knowledge networks. Moreover, this includes a discussion on the role of Marine
Cultural Heritage (MCH) in collaboration in MPAs, as well as challenges to climate change
adaptation specific to CGRs in MPAs.

7.1 The role of structural arrangements in climate change adaptation in Côte Bleue
Marine Park
The structural arrangements in the management of PMCB contribute to increasing the
adaptive capacity of the marine park. This is achieved as a result of meaningful participation
through the shared governance in the Syndicat Mixte, reduced transaction costs to
collaboration, power sharing with mechanisms like its rotating presidency, and flexibility as
a result of responsiveness. It is important to note that these structural arrangements do not
develop climate change adaptation measures in and of themselves. However, by promoting
adaptive capacity in PMCB, they create an environment conducive to adaptation
management in the park, including in relation to climate change.
Participation and transaction costs
In PMCB, the Syndicat Mixte allows for meaningful participation of different stakeholders,
supporting climate change adaptation in the park. First, participation allows for PMCB to
address part of the barrier to climate change adaptation in MPAs related to governance
structures, that stems from unclarity and incoherence between stakeholder perspectives on
MPA objectives (Wilson et al., 2020). This is because the Syndicat Mixte ensures that
different stakeholder groups are at the same table, making decisions- including about MPA
objectives- together. Second, participation increases the adaptive capacity of PMCB. For
example, participation of different stakeholders reduces the transaction costs to
collaboration in MPA management, notably by increasing access to resources. This supports
collaborative governance literature that suggests collaborative governance arrangements
can improve accessibility to different resources (Gerlak et al., 2012). In PMCB, this occurs
because the participation of elected representatives and associated communes allows for
financial capital between the communes to be pooled together to support the park. This
enhances adaptive capacity because it allows PMCB to carry out scientific, long-term studies
that are necessary for understanding what impacts are occurring and what corresponding
adaptation actions are necessary. However, in PMCB, partnerships external to the CGR are
also critical in providing additional resources, including funding, expertise, and technology.
This shows that participation in general, beyond decision-making in the CGR, can reduce
transaction costs and consequently support the adaptive capacity of PMCB.
Power
PMCB also employs power sharing methods that support its adaptive capacity. These power
sharing methods include a rotating presidency and rules like no decision relating to fishing
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being made without the agreement of fishers. These methods allow PMCB to overcome
potential power imbalances, thereby contributing to its adaptive capacity (Ensor, 2011;
Nursey-Bray et al., 2018). This is because power imbalances can undermine collaboration
and lead to uneven participation between actors (e.g. Brown et al., 2016; Karambelkar and
Gerlak, 2020; Mattor et al., 2020). Instead, power sharing can empower stakeholders to
take advantage of opportunities and resources, thereby supporting adaptive capacity
(Ensor, 2011). In PMCB, power sharing does allow stakeholders to collaborate and take
advantage of shared resources for park management purposes, including in funding
monitoring studies. However, power sharing further contributes to the increased personal
investment of different stakeholders in PMCB. For example, because each elected
representative is guaranteed to become the president of the park as a result of the rotating
presidency, this means they are more motivated to participate and contribute to the park’s
management in various ways. This is crucial for the adaptive capacity of the park, which
depends on the participation of different stakeholders (e.g. in the sharing of resources, as
outlined previously).
Flexibility
In PMCB, the collaborative governance structure is flexible and able to respond to change.
This flexibility allows for PMCB to engage in successful adaptive management, as evidenced
by the almost immediate responses it had to issues when they arose. For example, when
issues like pollution or the discovery of lost fishing nets arose, park staff in collaboration
with fishers immediately went to assess and resolve the issues. Similarly, this flexibility
allows PMCB to adapt its own structure, as in the case of the Conseil Scientifique, for more
effective management. This flexibility is further incorporated in its management plan, in
terms of intentionally leaving management objectives open enough to allow for specific
strategies to change if needed. This supports the literature on collaborative governance
theory, in which collaborative governance structures are viewed as more flexible and fluid
(Emerson et al., 2012; Emerson and Gerlak, 2015). It is further in line with adaptation
literature in general, where flexibility is viewed as inherent to adaptive capacity by allowing
actors and institutions to respond to change, including by having the flexibility to change
strategies when necessary (Cinner et al., 2018; Green et al., 2021).
Policy coherence
The extent of policy coherence between PMCB’s management plan and other policies
varies, with different implications for its adaptive capacity. On the one hand, policy
coherence between PMCB’s management plan and that of other public policies and
protected areas is an active goal the park strives towards. This is evidenced by the high
levels of policy coherence observed between PMCB’s management plan objectives and
instruments, and that of Natura 2000. On the other hand, there is a substantial lack of policy
coherence between PMCB and Natura 2000 policy implementation. This supports literature
on policy coherence, in which coherence is found especially at the objective and instrument
level, whereas incoherence is found more frequently at the implementation level (Nilsson et
al., 2012; Ranabhat et al., 2018).
Unlike literature which argues that policy coherence is crucial for adaptation (Gussman and
Hinkel, 2021; Wilson et al., 2020), the lack of coherence at the implementation level does
not appear to affect the adaptive capacity of PMCB. Policy incoherence appears to be an
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inconvenience and source of frustration for the park staff and professional fishers, in
particular as it increases the time they need to spend on resolving issues related to the
incoherencies (e.g. the study the park staff will need to redo). Despite this, adaptive capacity
of the park remains high. It is possible that this is because the park is an autonomous
structure, meaning that decision-making, including about adaptation, can be done
independently of the Natura 2000 site and the incoherencies that exist. In other words,
PMCB’s adaptation actions are not directly affected by the policies of the Natura 2000 site;
policy incoherence between the two therefore has limited impact on PMCB. However,
further research is needed to determine if autonomous governance structures are indeed
more resistant to policy incoherence.

7.2 The role of knowledge in climate change adaptation in Côte Bleue Marine Park
Scientific and local knowledge both play a vital role when it comes to climate change
adaptation in PMCB. First, scientific and local knowledge contribute to the adaptive capacity
of the marine park. This supports the adaptation literature, where knowledge, both
scientific and local, is viewed as a key determinant of adaptive capacity (Williams et al.,
2015). Second, scientific and local knowledge support climate change adaptation in PMCB.
This is done by their contribution to vulnerability assessments and MPA management for
climate change, two key elements of the climate change adaptation planning framework
developed by Wilson et al. (2020). While both scientific and local knowledge play a role in
each of these steps, scientific knowledge appears to contribute more through its monitoring
studies, in particular for the step on vulnerability assessments. However, local knowledge
still makes important contributions in terms of knowledge on biotic factors and how they
may change in response to climate change, as well as in the signaling of issues.
Scientific knowledge
Scientific knowledge contributes to both adaptive capacity and climate change adaptation
specifically, primarily through monitoring studies. These monitoring studies allow the park
to determine when adaptive action needs to be taken. For example, park usership studies
allowed the park to adapt to current and anticipated changes related to increased mooring
pressure in and around the park. Similarly, the monitoring of fisheries resources allows the
park to determine whether its management tools remain appropriate or whether they need
to be adapted. The monitoring studies also contribute to climate change adaptation
specifically by supporting vulnerability assessments and MPA management (Wilson et al.,
2020). For example, in relation to vulnerability assessments, PMCB carries out a range of
studies that measure abiotic factors related to climate change in the park. Moreover, PMCB
collaborates with Ifremer to study the adaptive capacity of corals to climate change in and
around the PMCB. The park also studies the ecosystem health, including through different
ecological indicators. These monitoring studies are foundational for MPA management for
climate change adaptation, to understand when adaptation in management measures is
necessary to increase MPA effectiveness (Wilson et al., 2020).
Collaboration between PMCB and external partners supports the adaptive capacity and
climate change adaptation of the park. This is because these collaborations allow the park to
have long-term, successive data sets, necessary to understand the impacts of, and
consequently adapt to, global change (Miranda et al., 2020; Rannow et al., 2014). In many
other cases, scientific knowledge can be limited due to spatial and temporal scales, such as
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specific places being understudied or scientific research studied being too short term
(Hauser et al., 2015; O’Leary et al., 2019; Rilov et al., 2019). In the Mediterranean in
particular, MPA monitoring schemes tend to be fragmented and short-term, meaning they
may be insufficient to detect climate change impacts (Rilov et al., 2019). However, by
engaging in various partnerships, PMCB can circumvent this challenge with scientific studies
that cover larger spatial and temporal scales than would have been possible if PMCB had
acted independently. Consequently, collaborations in scientific studies further contributes
to enhancing the adaptive capacity of PMCB, by providing long-term, successive data sets
relating to environmental change at the scale of the MPA and beyond.
Local knowledge
Local knowledge, from fishers and divers, also contributes to the adaptive capacity and
climate change adaptation of PMCB in several ways. First, local knowledge contributes to
and supports the aforementioned scientific studies. For example, fisher and diver
knowledge provides additional information related to the marine environment and
biodiversity, such as in relation to fish life cycles and observations of changes in species
composition. This is important in supporting vulnerability assessments for climate change
adaptation, as it means local knowledge can help in identifying potential climate change
impacts. This therefore supports previous literature which shows local knowledge can
provide key insights on the marine environment and biodiversity, supporting the design and
implementation of appropriate strategies (Baker and Constant, 2020; Gianelli et al., 2021).
In addition, local knowledge played a key role in discovering and signaling issues, thereby
supporting the park in taking immediate action to respond to these issues. For example,
when fishers discovered a pollution issue by PMCB, the park, alongside the fishers,
immediately took action to understand what happened and resolve the problem. However,
the same has not been done in response to climate change impacts directly. Local
knowledge therefore contributes more to enhancing general adaptive capacity of PMCB, as
opposed to specific climate change adaptation measures.
Knowledge and concrete climate change adaptation action
Despite scientific and local knowledge contributing to climate change adaptation by
enhancing adaptive capacity and supporting monitoring studies, there is limited evidence of
this moving towards concrete climate change adaptation actions. The PMCB management
plan makes no explicit mention of adaptation strategies directly related to climate change;
instead, only implicit adaptation strategies are evident. This means that strategies are not
intentionally designed for climate change adaptation, but are still able to make a positive
contribution towards this. For example, scientific and local knowledge both contribute to
increasing the general resilience of different species and habitats, such as seagrass
meadows, by using knowledge to reduce different pressures. While these actions are not
taken explicitly to address climate change impacts, they are able to help these species and
habitats adapt to climate change, as increasing resilience and reducing other pressures are
key strategies that enable this (Anthony et al., 2014; Griffiths et al., 2020; Wilson et al.,
2020).
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7.3 Collaborative governance and climate change adaptation in Côte Bleue Marine
Park
Collaborative governance in PMCB contributes to climate change adaptation through its
structural arrangements and knowledge co-production processes. Structural arrangements
and knowledge co-production processes both enhance the overall adaptive capacity of the
park. Knowledge co-production processes further contribute to climate change adaptation
measures, in particular by supporting vulnerability assessments and MPA management for
climate change. My findings are therefore in line with collaborative governance theory, in
which collaborative capacities like structural arrangements and knowledge are thought to
support adaptation (Emerson and Gerlak, 2015).
Structural arrangements and knowledge co-production are interdependent
Collaborative governance literature has concentrated on the interconnections between
collaborative capacities as a whole and other dimensions of collaborative governance
theory, such as the role of principled engagement in the development of collaborative
capacities (Avoyan, 2022; Emerson et al., 2012; Ulibarri, 2015). However, less research has
concentrated on the interdependencies between collaborative capacities themselves
(Emerson et al., 2012; Emerson and Gerlak, 2015). In contrast, my findings show that there
is substantial interdependence between collaborative capacities. Specifically, my findings
show that the structural arrangements of the CGR of PMCB and its knowledge coproduction processes are deeply intertwined, with these interdependencies supporting
adaptive capacity and climate change adaptation measures in the park (Figure 7).

Figure 7. Interdependencies between structural arrangements and knowledge coproduction in supporting climate change adaptation in Côte Bleue Marine Park. TC refers to
transaction costs. Climate change adaptation refers to adaptive capacity and climate change
adaptation measures as outlined in the planning framework by Wilson et al. (2020).
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Structural arrangements enable knowledge co-production processes to occur in PMCB,
thereby supporting its adaptive capacity and climate change adaptation measures. For
example, the co-production of knowledge in PMCB between different stakeholder groups
stems from their meaningful participation. The equitable partnership and associated twoway dialogue between fishers and scientists allows fishers to share their knowledge with
scientists, and similarly allows scientists to support fishers by conducting scientific studies
with them. This two-way dialogue is a defining characteristic of CGRs (Ansell and Gash,
2008; Emerson et al., 2012), and my findings show that it is fundamental in allowing
knowledge co-production to occur. This supports research on knowledge co-production that
has been carried out in transdisciplinary research contexts, in which an interactive
partnership with two-way communication flows is viewed as a requirement for high-quality
knowledge co-production (Norström et al., 2020; Thompson et al., 2017).
In addition to meaningful participation, the resources that stem from the collaborative
governance arrangement of PMCB enable knowledge co-production to be carried out. For
example, the pooling of resources from the different municipalities mean that the park can
finance its monitoring studies. Other studies have similarly shown the importance of access
to consistent funding in achieving knowledge co-production (Robards et al., 2018). However,
my findings show that partnerships external to the CGR are also critical in providing
additional resources necessary for scientific studies, including funding for long-term studies
and technology and research methods for monitoring and experimental studies. In addition
to the CGR, these wider networks are therefore vital in supporting the knowledge coproduction processes of PMCB.
The flexibility in the structural arrangements of PMCB further influences the knowledge coproduction processes in the park. The flexibility in management objectives means that the
park is not rigidly bound to a specific monitoring plan. Relatedly, its responsiveness means
that it can direct its knowledge co-production processes to what is viewed as necessary at
that time, such as the need to conduct more park usership studies as frequentation of the
park increases. This flexibility is viewed as a key element that can support knowledge coproduction, as it allows for feedback and knowledge exchange to occur between actors
(Wyborn et al., 2019).
It is clear that the structural arrangements of PMCB are important in enabling its knowledge
co-production processes to occur. This supports research that argues knowledge coproduction is dependent on aligned structural arrangements (Wilson et al., 2020; Wyborn et
al., 2019). However, my findings show that this is a two-way relationship, with knowledge
co-production also influencing structural arrangements. For example, the knowledge coproduction the park engages in with external partners is how the park is able to access the
aforementioned additional resources. Similarly, knowledge co-production in and of itself is
also a way to allow for meaningful participation to occur, and it is what supports decisionmaking between stakeholder groups in the park. Moreover, the flexibility in the structural
arrangements of PMCB is further dependent on its knowledge co-production processes.
Specifically, the park is able to be responsive, but this is also because knowledge coproduction allows actors to know what they need to respond to. This aligns with research on
knowledge co-production that argues it is a way to be responsive to the local context and
needs of local actors (Van der Hel, 2016; Vindrola-Padros et al., 2019). This illustrates that
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the knowledge co-production processes also influence the structural arrangements of the
park. My findings therefore suggest that the substantial interdependencies between
structural arrangements and knowledge co-production are a crucial element of collaborative
governance.
Collaborative governance regime as nested in wider knowledge networks
In addition to interdependencies between collaborative capacities, my findings show that
there are interdependencies between the CGR and partner organizations external it. In
particular, my findings show that PMCB is nested in wider knowledge networks that
contribute to its knowledge co-production and climate change adaptation. In literature on
knowledge co-production, the involvement of different organizations is seen as a
requirement for facilitating knowledge co-production (Robards et al., 2018). However, in
collaborative governance literature, the focus is on actors and groups of actors that are
internal to the CGR. For example, in the collaborative governance framework developed by
Emerson et al. (2012), there is only a brief mention of the wider system context within
which a CGR is placed. Similarly, in a study by Emerson and Gerlak (2015) investigating
collaborative governance and adaptation, no mention is made of the contribution of
organizations external to the CGR. In contrast, my findings show that in PMCB, the wider
knowledge networks external to the CGR are crucial to both its structural arrangements (e.g.
by providing access to resources such as funding and technology) and its knowledge coproduction processes, suggesting that it could be a central element in CGRs.
The wider knowledge networks are crucial in contributing to the adaptive capacity and
climate change adaptation measures in PMCB. In addition to contributions outlined
previously (e.g. resources, long-term monitoring studies), this is because the wider
knowledge networks allow PMCB to access and produce knowledge at different scales. First,
they support knowledge co-production at the MPA scale, including on climate change
impacts- part of the barrier to climate change adaptation related to a lack of knowledge
(Wilson et al., 2020). Second, the knowledge networks contribute to knowledge coproduction at scales beyond the MPA, including the European and Mediterranean scale. This
is important because impacts from global change, like climate change, emerge from
complex interactions at different scales, meaning that social-ecological dynamics need to be
understood at these different scales (Edgar et al., 2016; Glaser and Glaeser, 2014). Whereas
the CGR allows PMCB to co-produce knowledge between actors working at the same scale,
it is the wider knowledge networks that provide vertical knowledge linkages across system
scales, crucial in facilitating the necessary knowledge flows for marine governance
(Gerhardinger et al., 2018).
Knowledge at different scales regarding global change is important for the management of
marine spaces (Edgar et al., 2016; Gerhardinger et al., 2018). In PMCB, it specifically
supports adaptation. For example, the park was able to obtain an anticipatory measure to
prohibit boat mooring in the Côte Bleue as a result of studies illustrating this risk in areas
outside of the Côte Bleue. Knowledge at different scales resulting from the wider knowledge
networks also support adaptation to climate change measures in PMCB through monitoring
at different scales. This is because knowledge beyond the MPA-scale can contribute to an
improved understanding of climate change impacts, including on biodiversity (Edgar et al.,
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2016), which is a key element of the climate change adaptation framework developed by
Wilson et al. (2020).
Collaboration and Marine Cultural Heritage
My findings suggest that collaboration in PMCB, and consequently, the adaptive capacity
dependent on this, is in part enabled by the integration of MCH in the MPA. Researchers
have argued that MCH is generally not sufficiently included in MPAs, if at all, despite the
benefits of doing so and the considerable overlap between the threats faced by natural and
cultural heritage, including climate change (Breen et al., 2021; Henderson, 2019). They
consequently call for the active integration of MCH in MPAs and coastal management more
generally (Breen et al., 2021; Henderson, 2019). This study finds that MCH is a key focus in
PMCB, as evidenced by stakeholder perceptions and its integration into the park’s
management plan. This integration of MCH in PMCB supports the meaningful participation
and collaboration between stakeholder groups, and findings therefore support the call
which argues for the importance of MCH in MPAs.
The integration of MCH in PMCB is linked to meaningful participation and associated
collaboration between stakeholder groups, thereby supporting its adaptive capacity. For
example, PMCB helps in conserving the coastal fishing heritage of the prud’homies by
maintaining the “Petit Musée de Carro” devoted to artisanal fishing and recording the
testimonies of retired fishers. This allows fishers to see PMCB staff as a partner, thereby
enabling meaningful participation and collaboration between the actors, necessary for
enhancing the adaptive capacity in PMCB. This supports research showing that the
integration of MCH in MPAs can enable more effective inclusion of and support by local
community members (Breen et al., 2021; Holly et al., 2022). This can emerge as a result of
the inherent connections between MCH, sustainable development, and the livelihoods of
local community members, which can support the success of marine resource management
initiatives (Holly et al., 2022). This trend is also found in terrestrial protected areas, with
cultural heritage and a related strong place connection supporting conservation efforts by
local communities (Kato, 2006). Similarly, my findings suggest that the integration of MCH in
PMCB is key to its support and success.
The focus on MCH in PMCB is also linked to a strong shared identity to the Côte Bleue,
experienced by different stakeholder groups. This supports research showing that cultural
heritage can be a strong foundation for the formation of shared identity (Lähdesmäki et al.,
2016; Stephens and Tiwari, 2014). In PMCB, this shared identity leads to the increased
motivation of stakeholder groups to participate in the collaborative governance of the park.
This supports research in which shared identity is viewed as supporting collaboration
(Barrutia and Echebarria, 2019; Lubell, 2007). For example, in the context of communitybased conservation projects in Madagascar and Tanzania, shared identity was found to be
the most important factor in enabling social cohesion, and collective action resulting from
this (Mahajan et al., 2020). The integration of MCH into PMCB and the associated shared
identity therefore underly the adaptive capacity of PMCB, as this is in part dependent on
meaningful participation of and collaboration between stakeholder groups.
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Challenges of climate change adaptation in Marine Protected Areas
My findings suggest that there are specific challenges to climate change adaptation in MPAs
like PMCB. On the one hand, I find that structural arrangements and knowledge coproduction processes in PMCB enhance adaptive capacity and overcome key barriers to
climate change adaptation in MPAs related to a lack of knowledge and rigid governance
structures. On the other hand, specific climate change adaptation measures in PMCB are
limited. Research suggests that the wicked problem nature of climate change may mean
there are specific challenges for collaborative governance when it comes to climate change
adaptation (Baird et al., 2016). This is because governance of climate change impacts goes
beyond the governance of typical common-pool resources at a small scale, usually the focus
of collaborative governance arrangements (Baird et al., 2016; Plummer et al., 2012). Indeed,
my findings reveal that there is a perception of powerlessness in the face of climate change
impacts on the marine environment. Specifically, stakeholder groups view the small size of
the MPA as a hindrance to addressing climate change impacts. However, research and
databases on climate change adaptation actions in MPAs do exist (e.g. Climate Adaptation
Toolkit for Marine and Coastal Protected Areas by EcoAdapt, 2022), suggesting that the
challenge may lie more in promoting these resources to MPA managers, rather than in there
not being any adaptation actions to take at the MPA-scale.
This thesis finds that there may be additional climate change adaptation challenges when it
comes to MPAs. In particular, there is a larger focus on issues that are perceived as more
immediate, notably resource use conflicts, as opposed to climate change. One major issue
that emerged related to this was the impact of recreational fishing. This issue is viewed as
crucial by different stakeholder groups in PMCB, and has considerable and immediate
effects on the professional fishers and their livelihoods. This is in line with literature that
finds marine resource use competition remains a major source of conflict in MPAs (CánovasMolina and García-Frapolli, 2020). It further supports literature that highlights that
recreational fishing in particular is causing challenges for small-scale fishers in the
Mediterranean as a result of competition (Gómez et al., 2021; Prato et al., 2016).
In contrast to the challenges arising from resource conflicts, many impacts from climate
change on the marine environment occur slowly, such as gradual changes in sea surface
temperature (Osgood et al., 2021; Servili et al., 2020). It is possible that climate change
impacts are therefore less visible than those related to resource conflicts like recreational
fishing, thereby reducing the prioritization of climate change adaptation measures. For
example, public perception literature has shown that climate change can be perceived as
psychologically distant (Pautard and Kraszewski, 2015; Spence et al., 2012). Increased
psychological distance has been linked to reduced climate change adaptation willingness
and behaviors (Maiella et al., 2020), such as in the case of rural communities (Rasool et al.,
2022) and small-scale farmers (Azadi et al., 2019), as well as to reduced general public
support for public adaptation policies (Singh et al., 2017). It is possible that this is also the
case for stakeholders in MPAs like PMCB, further contributing to other issues being
prioritized over climate change. However, research on this topic in the marine context has
either focused exclusively on MPA practitioners (e.g. Hopkins et al., 2016; Whitney and Ban,
2019), or has not investigated stakeholder climate change perceptions in relation to the
prioritization and support of climate change adaptation measures (e.g. Maltby et al., 2021).

75

Consequently, further research investigating the perceptions of stakeholders in MPAs on
climate change and its prioritization is needed.

7.4 Limitations
In addition to the methodological limitations outlined in section 4.3, there are other
limitations of this research that are necessary to consider. First, because climate change is
not the focus of PMCB, nor the stakeholder groups that comprise it, it is challenging to study
the adaptation of climate change with respect to explicit adaptation measures, such as
those outlined in the planning framework developed by Wilson et al. (2020). This thesis
therefore also chose to study climate change adaptation via the proxy of adaptive capacity.
Adaptive capacity has been applied extensively to climate change research, and is a useful
concept to help understand adaptation ability, including to climate change (Tilleard and
Ford, 2016). It can be seen as a precondition for climate change adaptation and can
illustrate the climate change adaptation readiness of an institution (Epule et al., 2021).
However, adaptive capacity on its own does not guarantee that adaptation to climate
change will occur (Adger and Vincent, 2005; Adger et al., 2007; O’Brian et al., 2006; Tilleard
and Ford, 2016). For example, despite some urban areas having high adaptive capacity in
relation to heat stress, they continue to experience high levels of mortality as a result of
implementation barriers to adaptation (Adger et al., 2007). The use of adaptive capacity as a
proxy for climate change adaptation is therefore a key limitation of this study.
In addition to limitations regarding the proxy of adaptive capacity for studying climate
change adaptation, the transferability of the findings of this research to other settings is
limited to MPAs that share similar, specific characteristics with PMCB. First, PMCB is a wellestablished MPA. It has a long history, having been established in 1983, and key actors of
each stakeholder group have been involved with the park for decades. This means there are
long-term relationships between the actors, with trust having developed over time. Second,
the local municipalities involved in PMCB are similar in size, all being relatively small. This
affects their power dynamics, with interviewees noting that as a result of the small size of
the municipalities, they are similar in their level of power. This small size also means the
municipalities have a higher level of capacity for participation in the park. Third, and
relatedly, the size of PMCB is also relatively small, with the two reserves adding up to less
than 3 km2. While this is on the same scale as other MPAs in the Mediterranean (Lubchenco
et al., 2016), it is in contrast to other MPAs that have reserves of 10, 100, or even 1000 km2
(Guarderas et al., 2008). Fourth, the professional small-scale fishing institutions that are part
of PMCB are specific to the French Mediterranean, namely the prud’homies. However,
different professional small-scale fisher institutions exist outside of the Mediterranean as
well, although the extent of similarities between these institutions is uncertain. Although
transferability is limited as a result of these context-specific characteristics, analytical
generalization is still possible from findings into theory (Quintão et al., 2020), meaning that
findings can be relevant for the wider discussions on collaborative governance, knowledge
co-production, and climate change adaptation in MPAs. Moreover, findings can include
lessons that can be applied to MPAs with similar characteristics.
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8. Conclusion
I found that the collaborative governance arrangement of PMCB enhanced its adaptive
capacity and supported climate change adaptation measures through its structural
arrangements and knowledge co-production processes. Structural arrangements enhanced
the general adaptive capacity of the park, whereas knowledge supported both general
adaptive capacity and climate change adaptation measures. Crucially, findings show
substantial interdependence between structural arrangements and knowledge coproduction processes. In PMCB, knowledge co-production is dependent on meaningful
participation and access to resources as part of an enabling structural arrangement. At the
same time, knowledge co-production shapes the structural arrangements of PMCB, for
example, by supporting its flexibility. Structural arrangements and knowledge co-production
processes therefore interact to support adaptive capacity and climate change adaptation
measures in PMCB. Moreover, wider knowledge networks with partner organizations that
are external to the park further contribute to adaptive capacity and climate change
adaptation measures in PMCB, for example, by increasing the park’s access to knowledge at
different scales. This suggests the importance of studying the wider network of CGRs in
addition to the regime itself.
Despite the collaborative governance arrangement of PMCB supporting its climate change
adaptation measures, it is important to note that the climate change adaptation measures
enacted by PMCB are generally not measures specifically intended to address climate
change adaptation. These measures are also largely limited to monitoring, as opposed to
concrete adaptation actions. This suggests that there may be challenges to climate change
adaptation specific to MPAs. This study finds that these challenges are related to the
perception of powerless in the face of climate change impacts and the prioritization of
resource use conflicts over climate change. Consequently, while collaborative governance
and knowledge co-production are able to work together in the park to create an enabling
environment for climate change adaptation management, more explicit adaptation
measures may still be needed.

8.1 Recommendations
Based on the findings and conclusions of this study, I elaborate on three key
recommendations. Although these recommendations are made specifically in relation to
PMCB, it is possible that they may prove useful to other MPAs as well; in particular MPAs
with similar characteristics to PMCB.
First, PMCB shows that its adaptive capacity and climate change adaptation measures are
largely dependent on partnerships between stakeholder groups that enable knowledge coproduction processes. These partnerships are in part the result of meaningful participation
based on two-way dialogue between actors, trust that has built up over many years, and a
commitment to conserving coastal fishing heritage and MCH. This therefore points to the
importance of PMCB continuing its efforts towards trust-building between stakeholder
groups, as well as the mechanisms in place that allow stakeholder groups to be active
participants as opposed to merely recipients of information. Furthermore, given the positive
role the integration of MCH in PMCB has on its collaborative processes and adaptive
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capacity, this study supports the call of researchers for the integration of MCH in MPAs
(Breen et al., 2021; Henderson, 2019; Holly et al., 2022).
Second, wider knowledge networks are fundamental in enhancing PMCB’s adaptive capacity
and supporting its climate change adaptation measures. Although the development of
scientific knowledge is often a key goal in protected areas (CBD, 2004), in PMCB it is also an
objective explicitly in relation to external partner organizations. This is important because
while internal studies conducted by PMCB are also key in producing knowledge that
supports adaptation in the park, the wider knowledge networks are what allow PMCB to
access and co-produce knowledge at different scales, critical in an era of global change. It is
therefore important for PMCB to continue engaging in collaborations beyond its own
internal structure, in particular with scientific research institutions. Findings suggest that
this may be important for other MPAs as well. However, this means that attention would
need to be paid to capacity building in areas where these knowledge networks do not exist.
Third, specific climate change adaptation measures that go beyond monitoring need to be
developed in PMCB. This points to the need to support MPA managers like in PMCB in
implementing these measures. There are promising developments in this field, such as the
Climate Adaptation Toolkit for Marine and Coastal Protected Areas by EcoAdapt. Ensuring
that MPA managers are aware of and have access to these tools (e.g. with respect to
language requirements) will be critical to ensuring their implementation. Relatedly, findings
suggest that it may be important to increase the priority MPA stakeholders assign to climate
change. Although more research is needed on this front in the MPA context specifically, this
study suggests that one potential avenue to achieve this is awareness raising to reduce the
psychological distance of climate change. This could be done by showing the direct links to
climate change impacts and its potential interactions with issues that are already highly
prioritized (e.g. recreational fishing).

8.2 Future research
Based on the findings and conclusion of this study, I suggest the following three areas for
future research. First, there is a need to further explore how collaborative governance can
support climate change adaptation in MPAs through its structural arrangements and
knowledge co-production processes. These aspects enhance the adaptive capacity of PMCB
and contribute to its climate change adaptation measures, suggesting that collaborative
governance has the potential to be an effective governance arrangement to support climate
change adaptation. However, given the context-specific characteristics of PMCB, findings
cannot be transferred to all other MPAs. This therefore points to the need to investigate this
further in MPAs with different characteristics, to determine in what context collaborative
governance can be an effective governance arrangement to address climate change
adaptation. This is particularly important as, to this author’s knowledge, no other study has
investigated how collaborative governance can support climate change adaptation (or
adaptation in general) in MPAs.
Second, more research can be conducted on the factors that enable collaboration in MPAs.
In this study, PMCB shows success in collaboration, evidenced by stakeholder perceptions
and awards such as the IUCN Green List. This study therefore finds important enabling
factors, such as partnerships based on two-way dialogue and trust, and the role of shared
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social identity and MCH. However, the focus of this study was not specifically on
investigating enabling factors to collaboration in MPAs. Further research is therefore
warranted to study in greater depth how these enabling factors come about and how they
can be applied in MPAs. This is particularly the case for the role of MCH in supporting
collaboration between stakeholders in MPAs, as this is an area that remains underexplored
despite substantial potential benefits (Breen et al., 2021; Henderson, 2019). This avenue of
research is especially important given the frequent difficulties in collaboration between
fishers and MPA managers in many regions (Cánovas-Molina and García-Frapolli, 2020).
Third, more research into MPA stakeholder perceptions on climate change prioritization is
needed. This is necessary in order to gain understanding in why specific climate change
adaptation actions are still lacking in MPA management, even in MPAs with high adaptive
capacity and climate change monitoring measures. In PMCB, issues like resource conflicts
appear to be more important to stakeholders than climate change. One explanation for this
is that climate change is less visible, viewed as psychologically distant (Pautard and
Kraszewski, 2015; Spence et al., 2012). As discussed, perceptions of climate change, and
notably, high psychological distance of climate change, have been linked to reduced support
for climate change adaptation behaviors in contexts outside of the marine realm (e.g. Azadi
et al., 2019; Maiella et al., 2020; Rasool et al., 2022). In marine contexts, stakeholder
perceptions of climate change have also been studied (e.g. Maltby et al., 2021), but they
have not been directly linked to support for and prioritization of climate change adaptation
measures in these contexts. Further investigating stakeholder perceptions on climate
change in MPAs, including why it is prioritized (or not prioritized), can therefore be the first
step in understanding how climate change adaptation can be brought more to the forefront
in MPA management.
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10. Appendix
Appendix A. Supplemental analytical framework for the role of knowledge in climate
change adaptation.
Table A1. Analytical framework for exploring and analyzing the role of knowledge in climate
change adaptation in MPAs. Note that each analytical concept was analyzed within each
stage of the knowledge co-production process as outlined by Dale and Armitage (2011),
namely, knowledge gathering, sharing, integration, interpretation, and application.
Analytical concept Operationalization
Justification
Inclusivity
Stakeholder perception on the level of Inclusivity in terms of
collaboration in the production of
collaboration and the
knowledge
diversity of knowledge
systems brought together
is imperative for
Stakeholder perception on the extent
to which different knowledge systems knowledge co-production.
are brought together
Power
Actor-oriented power
As in Table 1, although
Power exercised by actors to
many conceptualizations of
implement actions that achieve their
power exist, I chose to
intentions (Svarstad et al., 2018). In
focus on actor-oriented
this case, specifically applied to the
power as this has the most
inclusion of an actor’s knowledge
direct impact on decisionsystem.
making, and therefore the
implementation of climate
change adaptation
measures.
Extractivism
Stakeholder perception of how
When extractivism occurs,
knowledge is applied.
it deconstructs and
transforms local
knowledge systems,
removing them from the
local context (Klenk et al.,
2017). Stakeholder
perception on how
knowledge is applied can
show whether they believe
this is occurring or not.
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Appendix B. Interview guide for semi-structured interviews
Interview guide (English translation)
Hi PARTICIPANT NAME,
I am excited to be interviewing you today, thank you for your time!
My name is Jay, and I am a Forest & Nature Conservation master student from Wageningen
University & Research in the Netherlands. I am currently conducting my MSc thesis about
collaborative governance and MPAs. For this research, I would like to ask you a couple of
questions that will help me with my research.
Before we start, I want to ask if it is okay for me to record this interview? The information
will used for the purpose of this thesis only.
Topic
General introduction

Structural
arrangements
Process

General
General
General

General

Question
1. Could you please briefly introduce yourself?
2. What has your involvement with the Côte Bleue Marine Park
been like?
3. Could you describe the activities you have been involved in
with the Côte Bleue Marine Park?
4. How long have you been involved with the Côte Bleue Marine
Park?
5. Could you describe the way the Côte Bleue Marine Park
works? How effective is this?
Prompts:
6. How are decisions made? Who makes decisions
7. How are decisions implemented?
8. How are goals defined?
9. How often do you meet? How long do these meetings last?
Who attends these meetings?
10. What are your thoughts on the way Côte Bleue Marine Park is
managed?
11. What are your thoughts on the collaboration process of the
Côte Bleue Marine Park?
12. What do you find are the benefits of collaboration in Côte
Bleue Marine Park?
Prompt: Effect on resources and time
13. Why?
Prompt: Could you give an example?
14. What about the collaborative process do you think creates
these benefits?
15. What do you find are the challenges of collaboration in the
Côte Bleue Marine Park?
Prompt: Effect on resources and time
16. Why?
Prompt: Could you give an example?
17. What about the collaborative process do you think creates
these challenges?
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Transaction costs trust

Transaction costs trust
Knowledge

Power

Power

Co-production
Extractivism- Problem
framing

Power

Process

Process

Process

18. What is your level of trust in the other stakeholders of the
Côte Bleue Marine Park? What are your working relationships
like?
19. Why?
20. What is your level of trust in the procedures of the Côte
Bleue Marine Park?
21. Why?
22. Do you think you have learned new knowledge since being
involved with the Côte Bleue Marine Park?
23. Why/Why not? Could you give an example?
24. Do you think you have changed your opinion on anything
related to the Côte Bleue Marine Park, by being involved in
it?
25. Could you give an example?
26. To what extent do you feel that your own voice is heard in
the decisions of Côte Bleue Marine Park?
27. Why?
28. To what extent do you feel you can achieve your own goals
within Côte Bleue Marine Park?
29. Why?
“So we talked about governance and management of the park,
but I'm also interested in how knowledge is produced and used
in the park. "
30. What problems are being addressed by Côte Bleue Marine
Park?
31. Does everyone, including yourself, agree that these are the
problems that need to be solved?
32. When it comes to making decisions, what knowledge is used?
33. When it comes to making decisions, whose knowledge is
used?
Note- possible overlap with question 6- how are decisions made?
34. How is this knowledge gathered?
How is knowledge made? Scientific expeditions? Monitoring?
Who does the analysis?
35. Are you involved in this process?
36. Do you encounter any challenges in this process / Are you
aware of any challenges in this process?
37. How is this knowledge that is gathered, shared?
How is knowledge made? Scientific expeditions? Monitoring?
Who does the analysis? Are you involved?
38. Are you involved in this process?
39. Do you encounter any challenges in this process / Are you
aware of any challenges in this process?
40. How is this knowledge integrated?
41. Are you involved in this process?
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Process; Extractivism

Process

Climate change
adaptation
Perception on climate
change impacts

Climate change
adaptation measures

42. Do you encounter any challenges in this process / Are you
aware of any challenges in this process?
43. How is this knowledge applied?
44. What is your perception of this process?
45. Are you involved in this process?
46. Do you encounter any challenges in this process / Are you
aware of any challenges in this process?
47. Who else is involved in these different stages of knowledge
co-production?
48. Are certain actors more involved in some stages than others?
Great, thank you. We’re now going to move into the final part of
our interview, that is about adaptation and specifically, climate
change adaptation.
49. Are you concerned about climate change and its impact on
Côte Bleue Marine Park?
50. Why/Why not?
51. Do you find that climate change is impacting Côte Bleue
Marine Park?
Prompt: Effects on fish, marine habitat
52. Do you find that other stakeholders in Côte Bleue Marine
Park feel the same way?
53. How is climate change considered in the management of
Côte Bleue Marine Park?
54. What kind of climate change adaptation measures are
included in the park management?
55. How were these decisions made?
56. How did the collaboration process help in making these
decisions?
57. How did the collaboration process hinder in making these
decisions?
58. How was knowledge used in making these decisions?
If not at all – Why do you think that is?
What challenges hinder the implementation of climate change
adaptation measures?
How do you think this could be changed?
What do you think could help in enabling the implementation of
climate change adaptation measures in Côte Bleue Marine Park?

Closing

Note- if not at all, can talk about adaptation more generally.
59. We’ve discussed this and this. Am I missing something? Do
you think I forgot to ask a very important question? Did we
forget to discuss something?
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Appendix C. Field notes from participant observation.
Meeting: Réunion annuelle sur la pêche, 2022
Logistical notes
This meeting was the annual meeting organized by PMCB with the professional fishers of
the Côte Bleue, the Prud’homies, the Comité Regional des Pêches, IFfremer, and the state
administration services responsible for fisheries: La direction interrégionale de la Mer
Méditerranée (DIRM), Direction Départementale des Territoires et de la Mer (DDTM), Office
français de la biodiversité (OFB)). It took place on 11th January, 2022, 15:30 – 18:30, and
took place in hybrid format due to COVID-19 measures. Representatives of the state
administration services, Ifremer, and I took part via videoconferencing, and the remaining
representatives were present at the headquarters of the Marine Park in Carry-le-Rouet,
respecting distance and mask regulations. The meeting was conducted in French.
The meeting agenda was sent out prior to the meeting, and was as follows:
- Marine Park news, new management, marine environment monitoring and management
work,
- Panorama of fishing news by the administration
- Tour de table of professionals on their news and current concerns
- Connect-Med European bass and sea bream tagging program in the Gulf of Lion and on the
Blue Coast
- Assessment of Natura 2000 fishing impacts,
- Current affairs: "FishHab" project, recovery and recycling of used nets, methods of fishing
for octopus in the trap
- Other topical issues
Method notes
Prior to the meeting, I used my analytical framework table to outline the key focus areas to
pay attention to during the meeting and for analysis (i.e. each analytical concept). Note that
policy coherence was not originally included, but was a key concept that emerged from the
participant observation. During the meeting, I took notes on what the different speakers
said, what was shown on the presentation PowerPoint (if anything), and observations
relating to raised voices and apparent feelings (e.g. of frustration) based on speakers’ tones.
I organized my notes according to agenda points. After the meeting, I reviewed my notes
made during the meeting and then developed my analytical notes based on the categories
listed above (including from the analytical framework). I sent a follow-up email to the
director of the park thanking him for the invitation to the meeting, and we had a call
(Monday, 17 January, 30 minutes) where he elaborated on some of the meeting discussions
and I was able to pose some clarification questions about the meeting that came up during
the writing of my analytical notes.
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General notes made during and directly after observation
Introduction
The director of the park opens the meeting by mentioning the reasons why we are meeting
today and the objectives of the annual meetings about fisheries:
- To continue meetings of exchanges between the professional fishers of the Côte
Bleue, PMCB, and the state administration
- To mutually exchange information about news of the PMCB, fisheries, and legal and
administrative news
- To present projects of the PMCB that concern or require the participation of fishers
- If necessary and possible: to bring aid to projects or demands proposed by the
fishers
Marine park news
Surveillance statistics and findings of 2021 are shared. 347 days of 2021 included
surveillance, in total 2286 hours, of which 596 where during the night.
Various collaborations that took place are discussed, including collaborations with the state
services and fishers to exchange information. Partners also include Unité Littorale des
Affaires Maritimes (ULAM), Brigades de surveillance du littoral (BSL), and Marine Nationale.
The methods and findings of the studies are summarized and shared. This includes noting
the average weight and size increase of fish since 1995 (x2.6 and x1.4 respectively) and the
sea urchin counts that are conducted every sixth months.
The Connected-Med (Connectivité des poissons a l'interface lagune–mer en Méditerranée)
project with Ifremer is explained, including how hydrophones are used under the water and
what they study.
Project FishHab, which will begin this year in PMCB in partnership with Sté Seaviews, is
explained. This project will involve the simultaneous acquisition of a mapping of marine
habitats and automatic classification of fish.
Next, information about the recreational fishing surveys from 2021 that were conducted are
shared, which included 60 surveys on 38 boats. These surveys looked at the types of and
quantity of fish being fished, and during what amount of time this happens. Frédéric
explains why the research is helpful, that they can use these numbers.
Next, the Fonds européen pour les affaires maritimes, la pêche et l’aquaculture (FEAMPA)
program is shared, in which funding is made available to blue economy actors like fishers for
projects in their territories. The Comité Régional des Pêches Maritimes et des Elevages
(CRPMEM) is positioning itself for the next GALPA (Group d’Action Local pour la Pêche et
l’Aquaculture/Local Action Group for Fisheries and Aquaculture), and the PMCB is proposing
to become a partner. Up until now, interaction between meeting participants have been
limited, which mostly just the presenter speaking. At this point, one fisher speaks up to say
that this program interests them.
There is then a brief presentation of the Natura2000 site, what they’ve done, why, and the
results (but later Natura2000 is an agenda point in itself). Also the monitoring of invasive
species.
Frédéric then talks about the pollution incident that happened on the 23rd July, 2020, in
which iron chloride was discharged into the sea by KEM ONE. PMCB made observations of
this 24-26 July, and coordinated with the Ville et Police de Martigues, CEDRE, LAZEM,
Préfecture Maritime, DREAL, Institut Ecocitoyen, divers from FNPSA, and lawyers, among
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other actors, to resolve the issue. This included sending samples to laboratories for their
analysis.
PMCB’s participation in the ENSERES program in explained, launched as part of the Specially
Protected Areas of Mediterranean Importance (Aire Spécialement Protégée d'Importance
Méditerranéenne (ASPIM)). This included the establishment of ‘twinning’ (jumelage) to
support the Natural Reserve of Kneiss Islands in Tunisia in renewing their ASPIM label and
improving their management.
Fishing news by the administration
PMCB asks the administration to speak (DDTM13 and DIRM).
DIRM gives an update about their work and possibilities in terms of future regulations in
relation to fishing. He talks about the Médevielle report publication on recreational fishing,
and that this report opens up ways to modify recreational fishing regulations, making them
less liberal than today. He also talks about ship activity and the European fishing licenses,
which have been affected by the COVID-19 crisis, but that following the 5th wave, once the
COVID-19 crisis seems behind us, then the DIRM will resume its ship activity work.
DDTM13 talks about how they are talking about tightening regulations on recreational
fishing, especially in the Côte Bleue area. He mentions that it’s now several times that this
recreational fishing issue is mentioned, and that he has the impression the phenomenon is
amplifying. And so DDTM13 will focus on the control of recreational fishing, but ‘on peut pas
travailler sans renseignements’- they require information. They need to know the duration
of fishing and behavior of recreational fishers, etc., but cannot spend whole days observing
this.
Tour de table (just over 30 min discussion, focusing on recreational fishing)
A fisher responds to DDTM13’s comments about recreational fishing. He notes that it’s not
just in the Côte Bleue, it’s the entire area. And it’s a huge issue, like the lack of quotas for
them, and regulations aren’t acting fast enough. When will this tightening of control
happen? Several other fishers add supporting comments to the main speaker, noting that
it’s really a mess (“C’est le bordel”).
DIRM responds saying that they know, but they cannot prove it, and that DDTM13 doesn’t
have the means for control. The fishers note that this is really a huge problem.
The fishers talk about the need for quotas, but DDTM13 says that the quotas is one thing
but the actual implementation and enforcement of the regulations is another. They don’t
have enough personnel, and any regulations they do need to have the control behind them,
and this currently doesn’t seem possible.
The fishers are very upset about this, there are a lot of raised voices, one fisher suggests
why they themselves can’t enforce the regulations. DDTM13 responds that they can’t
change the regulations completely, overturning entirely from one year to another. One
fisher comments about the frustration of the fact that they are doing so many things to
comply with the regulations that apply to them, and yet the recreational fishers don’t have
any of this.
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DDTM13 re-emphasizes the need for information, without this they can’t form a proper
plan. He says he understands the fisher’s anger, and that he’s not at all in agreement with
what is happening, that the absence of quotas and control, he finds it a serious problem. He
will do everything he can to address this issue. He’s trying to make a plan to deal with this
but he needs the information. He needs to locate the zones where this is an issue, because
without the information he cannot act. The fishers respond that then, they need to take him
with them. They will show him. DDTM13 then says that with the information, he can set up
things to address the issue, but it’s imperative that they catch the actions of the recreational
fishers’ red handed. And he says that they need to be systematically present for a week
straight to really get everything- not just one weekend. DIRM then gave an example of how
the control of the sea urchins worked and how this went about. And also notes the
importance of having the right information.
Tillet (Prud’hommie 1er) says he wants to make a comment about the recreational fishing.
He notes that there has been police regulation from the big port on fishing at a specific
channel (Canal de Caronte), which seems to work. He says that they feel some fishing
reductions on the canal, that there are less fishers there. But, strangely, the [recreational]
fishers that were on boats have now disappeared from this area and are now found near
Carry-le-Rouet. He notes that these are the people that when PMCB asks these recreational
fishers what they’re fishing, they refuse to answer. And that they don’t stop fishing at just a
few kilos. Here, another fisher adds a supporting comment “c’est des professionels
camouflé” – it’s professional fishers camouflaged. Tillet agrees, noting it’s exactly that. It’s
people that claim the fish is for personal consumption when this is clearly not the case. And
that the quantity that is not being fished at the channel anymore because of police
regulation will be fished somewhere else.
DDTM13 agrees, and says yes, I know that at a channel, in just one night that I went [for
control] we caught 15 guys. But when it comes to this dispersion of these [“recreational”]
fishers, he needs the information. Because the area Tillet just mentioned, he was not at all
aware of this happening there. So he needs this detailed information and evidence. He also
says that in terms of changing regulations, that they need to keep in mind that the
recreational fishing lobby is strong.
Frédéric notes that they also have some other presentations they need to discuss, and so
suggests they do that and if people feel there’s still more to discuss here that they come
back afterwards.
Connect-Med (Ifremer)
Jérôme Bourjea from Ifremer presents about the Connect-Med project he ran, of which
PMCB is a partner (as well as many other organizations). He really explains the project, the
research questions, the summary of results, in great detail. This is a presentation, with not
really any interaction and nobody posed any questions at the end. They just note that they
also see the phenomenon in the park with the fish.
Natura2000 Fishing Impacts
Now there is a presentation on the Natura2000 site in Côte Bleue, and how they have
studied and will continue studying the potential risk of professional fishing at each
Natura2000 site, including in the Côte Bleue, that will include the monitoring of professional
fishing activities and an assessment of its impacts on marine habitats. The study results will
then be presented to all stakeholders and have possible management implications. They
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talk about the kind of information they are studying and how they are doing this. There will
be a stratified sampling method of professional fishers based on the size of ship and the
specific profession practiced. They share very specific methodological information, how the
study will be carried out and the analysis as well.
After this presentation, there is a discussion about it for 45 minutes.
First, a fisher asks a clarifying question about how the surveys that will be done. Frédéric
then asks a clarifying question about the next steps that will happen. Another fisher asks
another clarifying question about the methods they used.
A fisher notes that the PMCB already has data from studies they conducted, and that for the
decades that it has been studied, that there has never been any degradation on the seagrass
meadows, for example. Voices start to be raised a bit more now and more interruptions
happen. He notes that it’s not him that says this, but the PMCB that confirms it.
The OFB (?) notes that there could be some impacts- it’s a bit difficult to hear because a lot
of voices are speaking at the same time, a lot of disagreement seems to come from the
fishers. And a fisher says that there’s more than just the professional fishers, there’s more
that can affect the seagrass meadows. Again, multiple voices happening here, so difficult to
hear everything perfectly.
The OFB (?) mentions an issue with nets and how they can damage seagrass meadows (by
getting entangled?). A fisher responds that if a fishing net catches the seagrass meadows,
that he breaks the fishing net, not the seagrass.
Another fisher (Tillet) notes that when the PMCB began to work on studying impacts, before
all of these systems and everything existed, that what they did, in a bit of time, they
eradicated risky behaviors and that the efforts made by the professional fishers really
helped. But that the efforts made by PMCB to recreational fishers, about, for example,
trying to educate them about not pulling a mooring because of the impact, that did nothing.
[NOTE: Back to issue of recreational fishers]. OFB about to respond, (“Après…”), and the
fishers say, no, that is a risk, several fishers chime in agreeing, that yes, that’s a real risk.
Tillet says that he’ll gladly work to understand the risk of the professional fishers, so long as
all the possible risks are studied. The OFB then asks if they’ll allow her to respond. She notes
that as was said before, that there will be more control on recreational fishing, because of
the report that was published. A lot of voices raised now from fishers, that it just isn’t fast
enough. A lot of frustrations. She says she recommends them to participate in discussions
about this, and the fishers say they do but that they need to be invited.
Tillet says that with PMCB it’s shown that this works, with professional fishers (La pêche aux
petits métiers specifically), and that if they’re going to say, no but even so, we’re going to
change the regulations, then at that point the fishers are out (“se retire”).
Another OFB member notes that regardless the study is required to be conducted (a lot of
raised voices at this).
OFB says that they may propose a general plan, but that if that’s the case that they will be
specified at the local level by everyone. She says that this is about getting new knowledge to
be able to propose possible new measures. A fisher (Tillet?) says that this is what they’re
here for but that they’ve shown for 40 years they fish sustainably, and that there are already
many measures that have been taken. A fisher notes that they can do a real protocol
together with the fishers, like what happens with the nets, how this affects the seagrass,
etc. OFB says that this has been done by Ifremer- a lot of outcry at this, the fishers say that
this is not true, nobody came to do this. There is more discussion. OFB says that it’s clear
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that in terms of their fishing, there is nothing to reproach them about, but they need to do
the study. Fishers talk about how the professional fishing métier is dying out, there are less
and less every day. One fisher says “Laissez-nous mourir tranquille”. He also talks about how
the numbers have been changing, that there has been an explosion of recreational fishers,
Frédéric confirms this. And another fisher says that this type of study, it gives him a lot of
fear. And he lists the names of many marine reserves that have happened, and that it seems
unending. The OFB mentions again how they are obliged to do this study, and they try to set
the fishers’ minds at ease.
A fisher notes that there is also the importance of the words they used. On the powerpoint
slide and the name of the study, it says “risque” (risk). This wording is problematic. He also
notes that the fishers, they know that this is an exercise they are obliged to do. But he says
that it’s been generations that they’ve used the fishing nets, and that it will continue, and
that this [studies on “risk”] needs to stop. He says “il n’y a pas de risque” (another fisher
chimes in saying “Voila”, a few claps), “il n’y a pas de risque de la pêche de petits métiers en
la Méditerranée”. And that this word, risk, it’s not right. There aren’t any risks. Other fishers
agree. OFB says they are conscious of this, and that they don’t really use this term anymore.
Another OFB says that this word came from other fishers. (Someone in background “ay ay
ay…”). Frédéric recommends that to move to the last point on the agenda.
Current affairs: used nets; octopus trap fishing methods (2h35) (“Filets usagés; Modalités de
pêche du poulpe au casier)
Frédéric says that with the used nets and octopus fishing as the last point, it’s more fishers
that are involved, and so it’s more about asking the fishers at this meeting to pass on the
information, because the fishers here they are all already aware.
After some discussion, a fisher clarifies what happens with the used fishing nets, that there
is a project by the city to recover the used nets, and that everyone who participates puts
these nets in a “bague” (???), and that these “bague” are free for them. But they need the
continued support of the state for this to be able to continue. (“C’est le bordel”). (“Il nous a
propose un solution mais…”
Frédéric: “C’est un problème d’information”.
For octopus fishing, the last point, Frédéric notes that this is on the agenda because there
have been several observations of lost octopus traps, or that are left on the bottom, for
example, including in the reserve of Couronne, and so octopuses are beginning to suffer in
terms of the stock. He asks the fishers if they have any observations about all of this and
about what they could do. Fishers respond here. They talk about regulations here, from the
fishers themselves, which need to be done with all the fishers in agreement. OFB
representatives say that it’s a real problem, there’s a real pressure, they’re not seeing many
octopuses anymore.
Frédéric then asks if there are any final questions or comments, but there aren’t, so he
concludes the meeting.
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Analytical notes (after observation)
Analytical themes
Knowledge co-production
- Knowledge gathering: state service asking fishers for help with this
- Knowledge sharing: Primarily knowledge was shared by scientists from the different
research projects conducted in partnership with the Côte Bleue, through
presentations, to inform the fishers. Note, this links to TRANSPARENCY which
reduces transaction costs according to theory. During discussions, fishers gave their
input as well, sharing their own knowledge (e.g. in relation to recreational fishing).
- Knowledge application: concerns from fishers about Natura2000 study and its
implications for regulations
Collaboration between actors
- Collaboration between scientists and fishers (recreational fishing)
- Collaboration with used nets
- Collaboration with octopus fishing traps
- What this collaboration brings: They all HAVE different types of information and
perspectives and YES that makes this take a really long time, but if they work
together and bring this information and perspectives together it seems that they can
make strong cases. – example of state service mentioning recreational fishing lobby
being strong.
External partnerships
- Evident that PMCB collaborates with many organizations to increase knowledge
about the park. Many different scientific organizations are involved. Most of these
projects are at a wider scale than just PMCB.
Flexibility
- The state-led initiatives (NOT PMCB) are rigid, they’re not able to respond so quickly
to the concerns raised by the fishers, because there are rigid procedures in place.
Question to find out – how does this compare to PMCB, in terms of flexibility?
- [NOTE: I’m focusing on PMCB specifically, but just this meeting shows that research
on how the Natura2000 site is managed would be really interesting for future
research, because it seems like there are some issues, especially from the
perspectives of fishers. Would be really interesting to compare the fishers’
perception of PMCB vs Natura2000 site at Côte Bleue. My own interpretation: it
seems like they feel a bit attacked, by all of these things that continue to limit them,
when they are actually an example for sustainable fishing, and when unsustainable
fishing is happening by the recreational fishers. It seems like it really does not feel
fair to them].
Transaction costs
- It is clear that collaboration takes time, in part precisely because of the diverse set of
interests represented. [Natura2000 discussion: here, it seems you can see more of
this “division” between the scientists that are focused on the environment, and the
fishers that are focused on their professions, and how this can make discussion a bit
complicated because of different interests and perspectives].
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-

In terms of trust, fishers frequently cite PMCB relationship, so it seems there is trust
from fishers to PMCB; But there seems to be a feeling of unfairness towards the
state, not sure if this goes here though

Power
- Fishers are very frustrated about recreational fishing but are not able to get the
decisions they want about this quickly enough and implemented enough to their
perception, although following discussion more concrete actions come in place?)
- [NOTE: It seems like there is really a lot of frustration about the impacts of
professional fishing being studied, when the professional fishers themselves are
seeing others things having quite a dramatic impact in their eyes, namely that of
recreational fishing, which to them is not being sufficiently controlled for. So this
study (Natura2000) they will do, it seems futile to them? Focusing on the wrong
thing.].
Participation
- Everyone spoke, while presentations were from the scientists, discussions came
from fishers. [operationalized as average speaking time between actors, different to
original analytical framework which was more for interviews]
Policy coherence
- Frustration from fishers that PMCB studies not really being used about impact of
professional fishers; lack of knowledge integration
- Follow up call with Frédéric
Additional questions
Following the observation and analysis, I have several additional questions that came up,
which on the one hand, point to the need of an interview with a fisher and adaptation of
that interview guide, and on the other, point to the need of posing these questions to the
PMCB. I therefore scheduled a follow-up call with Frédéric to pose the questions.
Questions to ask Frédéric:
Clarification on whether state services asked fishers to participate in providing information
on recreational fishing.
The exchange focused mainly on studies providing information to fishermen, then of course
discussions, but do fishermen also provide information / news that have not yet been seen
by other actors, for example, like drawing attention to things to study?
I noticed that with the administrative services of the State, the procedures are more rigid
and they are not able to respond to the concerns of the fishermen (such as on recreational
fishing) as quickly as the fishermen would like. Is this different for PMCB?
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Reflection
Reflections on method
- Use of different categories helped in terms of giving me a focus, but apart from this
it was more helpful after my observation had taken place to bring order to my notes
and analyze them, because during the observation themes maybe mix together or
come back at a later point and the note-taking is chronological as the meeting was
happening
General reflection of experience
- Since I was online, I could not make notes on the general atmosphere in the main
room, or see facial expressions and body language of the actors there- I only have
the words. It would have been helpful to be able to see people’s non-verbal
responses to the various presentations as well as to the various points raised during
the tour de table. It also meant that sometimes when many voices were raised at the
same time, it was difficult to hear everyone’s points (although this would likely also
have been an issue in person, just slightly less so).
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