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Marine protected areas (MPAs) raise serious challenges in terms of their governance.
By applying a participatory approach co-management can help in overcoming many
of the deficiencies of top-down management processes. Yet, despite benefits of co-
management, it is still found to be the exception in the Mediterranean. This paper
provides a review of co-management and the prospects for decentralisation in the
European Mediterranean. The role of social capital (SC) in co-management is
discussed and a framework for SC and participation to attain effective co-management
is proposed.
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1. Introduction

Marine protected areas are the most widely promoted tool and policy solution to address

the well-documented problems of marine habitat degradation and overfishing [1]. Recent

statistics indicate a quadrupling of marine protected area (MPA) coverage over the last

10 years, with current estimates putting the number of MPAs at almost 7500 worldwide

[2]. However, marine environments are highly complex and MPAs are found to vary sig-

nificantly in their effectiveness, generating considerable controversy over how they

should be governed [3–6].

Conventional forms of governance take a mostly ‘top-down’ approach i.e. manage-

ment decisions are made by national or regional authorities or other local institutions.

Such approaches are limited in their effectiveness since they are characterised by central-

isation, bureaucracy, scientific elitism and a sense of public responsibility [7]. The failure

of top-down modes of governance to sustainably manage marine resources has called for

alternative approaches to be sought. Co-management, which refers to the sharing of man-

agement responsibility and authority between the state and stakeholders, has become one

of the most advocated alternatives [8]. Co-management is seen as a way to overcome

many of the failings of conventional modes of governance as it increases the legitimacy,

transparency and accountability of resource management through increased stakeholder

participation [9]. However, co-management is also a complex and dynamic process

requiring a significant level of participation.
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One way of considering the nature and effectiveness of participatory approaches is

through the concept of ‘social capital’ (SC). Definitions of SC vary but most describe con-

nections between actors and the shared values and other resources that arise from those

networks. The SC perspective offers a framework to propose interventions and increase

participation that leads to effective co-management.

The review is structured as follows: section two explains the concept of co-manage-

ment, and section three explores the possibility to move from a top-down mode of gover-

nance to co-management in the European Mediterranean. The paper uses examples from

fisheries management to illustrate the potential for co-management in MPAs, which

strongly reflects the existing literature. However, much of the discussion is also applica-

ble to the management of other natural resources, and will be addressed in our forthcom-

ing publications. In section four the role of SC in co-management is discussed and a

framework to enhance participation and SC in MPAs is proposed. In the final discussion

section, three recommendations are made to encourage the shift to co-management in the

Mediterranean.

2. Marine protected area governance: co-management

Co-management practices applied to natural resources have existed for centuries [9], yet

the concept only originated and started gaining popularity in the literature in the 1970s

[10]. The emergence of co-management can be deemed as a response to three conceptual

shifts in ecology and applied ecology thinking: a switch from a reductionism to a systems

view of the world, a shift to include humans in the ecosystem, and acknowledgment of

the need to move from an expert-based approach to participatory modes of conservation

and management [11–13]. As a consequence, stakeholder participation has become ubiq-

uitous, the literature on co-management is rich, and there is abundant evidence on the

introduction of co-management worldwide [14–16].

Jentoft [9] defines co-management to be a ‘collaborative and participatory process of

regulatory decision-making between representatives of user-groups, government agen-

cies, research institutions, and other stakeholders.’ Co-management as a term is widely

used and encompasses several possible arrangements that vary in terms of the degree of

responsibility and consequent balance of power between top-down and bottom-up ele-

ments [3,16,17]. The complexity of these arrangements emphasises the lack of a single

clear blueprint for co-management [15].

Co-management advocates refer to both ethical and practical reasons for increased

participation in resource management [14]. Those focusing more on the ethical arguments

point to the need for people to have the right to a say in decisions that may deeply affect

their lives and livelihood [14]; and that participation is seen as a tool for empowerment

[18,19] and a method to reinforce self-esteem [20]. More practical reasons put forward

for participation in both decision-making and investments are that it strengthens resource

users commitments to outcomes [14]; enhances the legitimacy of management [21,22];

promotes transparency and accountability in decision-making [23]; increases SC [24,25];

encourages greater compliance with rules [22]; provides a forum for conflict management

[26]; elicits a more extensive knowledge base for decisions [27,28]; and fosters a greater

awareness of environmental issues [19,27].

However, some authors point out that co-management cannot solve all marine

resource management problems, rather it should be seen as a process within which solu-

tions are likely to emerge [29–31]. Furthermore, given the difficulty in defining co-

management there is an inherent risk that the term can be used to label processes and

2 K. Hogg et al.
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management strategies which strictly do not include the fundamental aspects of co-man-

agement i.e. partnership and power sharing [9]. Pinkerton [10] argues that over the years

the term co-management has become so broad that ‘it risks losing important aspects of its

original thrust.’ The use of broad categorisations raises questions as to whether all user

participation equals co-management. Luyet et al. [32] define five degrees of participation

(Table 1). For participation to be authentic it requires the state (and other outside agents)

to allow stakeholders the dignity of true partnership [9]. Hara and Nielsen [33] state:

‘unless users are genuinely allowed and empowered to participate in the setting of man-

agement objectives on equal terms with government, co-management cannot really be

considered as a serious institutional innovation.’ For co-management to be real, power

sharing is essential. Jentoft [30] therefore suggests that co-management requires an ele-

ment of legal recognition to ensure respect for the boundaries of responsibility within co-

management arrangements. However, this view contrasts with that of other authors who

posit that co-management represents a less legalistic approach to resource governance

[34].

Perhaps the most challenging and contentious design principle for co-management,

relates to the issue of representation: who should be eligible to participate, and the degree

to which those who claim to have a stake in the resource should have a say in how it is

managed [20,24,35]. A stakeholder is defined as ‘any individual, group, organization or

sector in society that has a clearly identifiable interest in the outcome of a policy or deci-

sion-making process’ [36]. In practice, the list of stakeholders could therefore be substan-

tial, but given the need for efficient decision-making, participation must be limited [35].

Yet not all stakeholders have an equal stake and consequently, some may have more to

lose than others when MPAs are implemented [6]. In fisheries management it is generally

accepted that user groups (fishers, fish processors, traders) should be involved in manage-

ment. The controversial issue put forward by several authors is who else should partici-

pate [18,20,24,35]. In reality, who participates is often a matter of power. Those whose

lives are most dependent on the resources are often the stakeholders with the least power

and therefore marginalised [9]. This inequity must be addressed with the design of truly

democratic co-management systems. The framework proposed by Luyet et al. [32] for

stakeholder participation, goes some way to address this issue by including a step for

defining a different degree of involvement for each stakeholder identified. However, the

process is not standardised and is extremely subjective. As such more democratic and sys-

tematic methods must be designed [32]. Furthermore, participation has been criticised for

failing to recognise the complexities found in interactions between communities and the

state [9]. States and communities are not homogenous units and often multiple local

Table 1. Five degrees of participation, adapted from Luyet et al. [32].

Term Degree of stakeholder participation

Information Explanation to the stakeholders
Consultation Presentation to the stakeholders and collection of stakeholder suggestions.

Decision-making takes place with or without taking into account
stakeholders input.

Collaboration Presentation to the stakeholders and collection of their suggestions.
Decision-making, takes into account stakeholders input.

Co-decision Cooperation with stakeholders towards an agreement for solution and
implementation

Empowerment Delegation of decision-making power to stakeholders

Advances in Oceanography and Limnology 3
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interests and multiple governance agencies are at play [31]. Communities are often char-

acterised by social fissures, conflicts, inequities, and power-differentials which can be

reinforced by co-management [24]. There is also a suggestion that authentic participation

is rarely achieved, but rather participatory mechanisms are manipulated to ensure support

for projects, policies and management plans [37]. However, despite these problems par-

ticipatory processes and co-management in particular still holds much promise when

compared to other governance systems [9].

Evidence for co-management success is seen by Bown et al. [3] to be a matter of con-

troversy due to the ambiguity and sparseness of relevant information [3,38,39]. This could

be blamed on the broad definition and ad-hoc use of the term co-management. For exam-

ple, Pretty and Smith [40] indicate the term has ‘been used to justify the extension of con-

trol of the state as well as to build local capacity and self-reliance; it has been used to

justify external decisions as well as to devolve power and decision making away from

external agencies.’ Yet there are several authors who claim that co-management has had

positive socio-economic and ecological effects [16,27,41].

According to the literature, the coincidence of several factors helps stimulate a shift

towards co-management and determines its success. For example, a resource crisis often

acts as a catalyst for communities to engage in co-management [15,26,27]. An external

agent or policy entrepreneur is reported by many to help expedite the co-management

process, as well as the need for local leaders to set an example and provide the energy

and direction needed [19,21,27,42]. A willingness to try new approaches is also likely to

be a key determinant of success since a shift to co-management often requires a change in

the mind-set of stakeholders and government officials [16,20]. Although this may take

some time, such changes are necessary to generate the political will and stakeholder com-

mitment needed to support the co-management process [29], both initially and in the

long-term [43]. One of the major lessons learned from the early community-based proj-

ects is that the role of the government is crucial to address external disturbances, e.g. mar-

ket failures, that might otherwise hinder a successful co-management approach. This

leads many to claim that co-management should have a legislative basis [5,16,30,44–46].

Others emphasise the need for long term financial support for planning, implementation,

coordination, monitoring and enforcement [16,27,42]. Consequently, co-management can

take a decade or longer to become established [19,21,23,29,47]. Furthermore, it cannot

be considered suitable for every situation [9,19]. In particular, where many of the above

factors are not present, co-management may not be feasible [21]. In the following section

we explore the possibility for a move away from top-down management in the

Mediterranean.

3. The possibility for decentralised governance in the European Mediterranean

3.1 Marine resource management and protection in the European Mediterranean

In general, the protection of natural resources in the European Mediterranean is imple-

mented within the highly centralised and state-controlled EU legal framework [48]. The

legal tools under EU law, namely directives and regulations that are of particular interest

to resource management in this region, include: the Convention of Biological Diversity

(CBD – Barcelona Convention), the Protocol concerning Specially Protected Areas and

Biological Diversity in the Mediterranean (SPA/BD Protocol, 1995); Marine Strategy

Framework Directive (MSFD, 2008/56/EC); Natura 2000 network, issued from the Habi-

tats (92/43/EEC) and Bird (79/409/EEC) Directives; the Common Fisheries Policy (CFP,

4 K. Hogg et al.
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involved in a reform process); and a recently proposed Integrated Coastal Zone Manage-

ment Directive (ICZM Memo/13/210) [48–50].

The CFP was created in 1983, and is often criticised for being too top-down, unilateral

and remote, with fishers expressing particular dissatisfaction [48,49]. Despite a major

reform to the CFP in 2002 (Council Regulation (EC) No 2371/2002), no significant

changes were made to its structure, and the promise for increased participation (art.2.c)

has been rhetorical rather than real [49]. Proposed changes to the CFP in 2013 promise

greater decentralisation through regionalisation. However, regionalisation does not equal

co-management, because although decisions are made at a lower bureaucratic level this

does not ensure that stakeholders are or will be included [51].

The implementation of the ‘Birds’ and ‘Habitats’ Directives have made some progress

in biodiversity conservation and spurred the development of an extensive network of ter-

restrial, coastal and MPAs, commonly known as the Natura 2000 network (including

‘Natura 2000 at sea’ developed since 2010). The MSFD represents an ecosystem-based

approach to marine management and governance, aiming at achieving ‘good environmen-

tal status’. The MSFD furthers the commitment to designate a network of MPAs across

Europe, as Member States are required to implement spatial protection measures that con-

tribute to ‘coherent and representative networks of marine protected areas (MPAs)’ (Arti-

cle 13 Programme of Measures) [50]. The most recent proposal (ICZM) takes the form of

a draft directive that aims to establish a framework for maritime spatial planning and inte-

grated coastal management in EU member states. Its objective is to promote sustainable

marine and coastal development and sustainable use of marine resources. It is suggested

that the ICZM directive will further aid the implementation of the already existing marine

directives [52]. However, as directives, their implementation and success is reliant upon

the legal instruments (e.g. laws, decrees, orders) of the Member States. The current man-

agement of the Natura 2000 network is questionable [53] and the continued failure to ade-

quately address resource management, sustainability issues, and fishers’ dissatisfaction,

with current management strategies in Europe [49], suggests that other modes of gover-

nance might be more appropriate for successful fisheries and biodiversity management in

the region [44,48].

3.2 Marine protected area co-management: a viable option in the European

Mediterranean

MPAs are promoted as a key ecosystem and fisheries management tool, yet their history

in the Mediterranean is fairly recent [54]. In the Mediterranean, the term MPA covers a

wide variety of arrangements, that can differ as much in their oceanographic and ecologi-

cal contexts as they do in practical use [55]. In 2012, 668 MPAs were recorded in the

Mediterranean, of which 23 have been established since 2008. However, in a study of 80

existing MPAs only half had a management plan and 75% of the Natura 2000 sites had

no identified full time manager [53]. These findings question the legitimacy of assigning

areas as protected with no management plan. So called ‘paper parks’, present a high risk

of failure and redundancy. In such circumstances, stakeholders can quickly lose faith in

the MPA and may stop supporting this management strategy [6]. If the MPA strategy fails

to deliver what is promised, communities’ trust in management authorities, scientists and

NGOs, may be seriously damaged. In this context, developing co-management strategies

in the Mediterranean could be a good approach to address the deficit in management

plans; increase the legitimacy of management [9,21]; increase transparency and account-

ability [23]; and crucially, empower resource users through participation [18].

Advances in Oceanography and Limnology 5
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At present the management of MPAs in the European Mediterranean is generally con-

ducted in a top-down manner [35]. For example, in France and Spain, decisions regarding

the establishment of MPAs (and fisheries regulations, in general) are made by the national

and regional government and comply with EU-level directives [35,54]. Management can

also include devolved arrangements with regional authorities or other local institutions

(i.e. councils and provinces), as is the case with some MPAs in Italy and Spain [48,54].

There are also a few examples of Mediterranean MPAs that are managed by non-govern-

mental organisations (NGOs), e.g. Ses Negres, and some Spanish MPAs are managed by

a combination of national and regional authorities, e.g. Tabarca [54]. User consultation

appears to be the norm in many Mediterranean countries [56]. In France, for example,

management decisions are based on extensive consultations between the state and organi-

sations that represent the majority of French fishermen [35,48,55]. However, despite con-

sultation being widespread, evidence for real delegation of decision-making power to

user groups is virtually non-existent [35,48]. Co-management therefore seems to be the

exception rather than the rule in this region [35,48].

A principal problem for MPA management reported in the European Mediterranean

arises from conflicts over regulations and restrictions. It is reported that any changes

made to regulations are ‘almost always opposed by small-scale fishermen’ [55]. In

response, Francour et al. [55] propose that conflict management within any future MPA

should be determined by the extent of preliminary consultations with all users of the area

to be protected. However, in many instances, conflicts triggered by management are cul-

tural rather than interest driven [9]. The pre-implementation phase of MPA development

is clearly crucial to ensuring its acceptance. However stakeholder consultation is gener-

ally deemed insufficient and increased efforts are required to encourage authentic partici-

pation at every stage of MPA designation to help understand communities’ cultural and

social values [6,9,57]. Given the extensive list of benefits associated with co-manage-

ment, such arrangements could go some way to resolving many of the challenges reported

for MPA management in the Mediterranean [55], for instance through enabling a

smoother dispute settlement process [58], ensuring greater compliance with the rules and

reducing the need for extensive surveillance [59].

Examples from outside of the region [16,44] indicate that the involvement of user

groups, stakeholders and communities in MPA planning and implementation can help

improve and sustain good management practices. Torre Guaceto (Italy, Adriatic Sea) pro-

vides an example of successful co-management that demonstrates a strong collaboration

between fishermen, MPA staff and scientists, the results of which are improved resource

use and higher catches recorded within the MPA [60]. For such partnerships to develop,

the existence of relevant institutions and organisations has been found to be highly benefi-

cial [26]. The French and Spanish Mediterranean are interesting in terms of stakeholder

participation because of the existence of specific institutions representing fishing commu-

nities, e.g. prud’homies and cofrad�ıas.
The prud’homies in the French Mediterranean have existed since the fourteenth cen-

tury, and enforce EU and national laws as well as specific regulations set out by the insti-

tutions themselves. As representative bodies covering clearly defined areas, they have the

right to issue sanctions to their own members, but not to members of other prud’homies.

However, the ability to apply local regulations is often undermined by the hierarchical

framework and complex legal system, within which the prud’homies exist [48], weaken-

ing their potential role as institutions within a co-management arrangement.

The Spanish fishing guilds – cofrad�ıas – are recognised by law [27,48] and therefore

offer a more assured form of decentralisation in fisheries and MPA management.

6 K. Hogg et al.
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Cofrad�ıas are local non-profit corporations with public rights, which represent the inter-

ests of the whole fishing sector by acting ‘as consultative and cooperative bodies for the

administration, undertaking economic, administrative and commercial management tasks

and with the ability to cooperate in matters of regulating access to the resources and

informing over infractions occurring in their territory’ [61,62] Cofrad�ıas as consultative
bodies may propose specific regulations to the administration (e.g. regulations for gears),

develop activities of management (such as paperwork for fishers) and also manage the

first sale of catches. In the case of cofrad�ıas, certain tasks are delegated to a lower level

and users participate actively in decision-making, including decisions on MPA design

and implementation [27,35,62].

The existence of institutions such as prud’homies and cofrad�ıas in the European Med-

iterranean should be viewed as a good opportunity to help encourage the shift towards a

more decentralised form of governance in this region. Cofrad�ıas have already played an

important role in the implementation of MPAs in Spain [62], for example, La Restinga-

Canary Islands [63], Lira- Galicia [27], and L’Estartit, and Medes Islands- Catalonia [64]

Furthermore, the successful move towards co-management in the sand eel fishery in Cata-

lonia, initiated by fishermen, and representatives of cofrad�ıas and fishermen’s federations

highlights the important role of these institutions and that co-management in the Mediter-

ranean is possible [65]. In France, collaborative working arrangements between the

regional authorities and prud’homies, such as Corsica and Port Cros National Park [66],

can also be used as case studies to highlight that bottom-up forms of management are,

and can be viable within the European Mediterranean [48].

Notwithstanding the highly centralised structure of the present system, there are sev-

eral opportunities for moving towards more participative and convergent approaches in

the European Mediterranean. Ostrom et al. highlight that institutional diversity is impera-

tive, ‘and may be as important as biological diversity for our long-term survival’ [67].

This emphasises the need to strengthen and modify existing organisations making them

more appropriate to co-management, and encourage the creation of other suitable institu-

tions [48,56]. National policy and institutional reforms will also be required to provide

the necessary legislation to make the decentralisation process possible and operational,

and to establish functional co-management arrangements between government and stake-

holders [48]. However, engaging communities in MPA management takes time and

requires extensive social preparation and community organisation even prior to establish-

ment. It is here where the concept of SC can be useful in providing a methodological

framework, which can help identify where institutional reform is necessary and encour-

age a shift to co-management.

4. The role of social capital in MPA co-management

4.1 The concept of social capital

Previous sections have illustrated that authentic participation in natural resource manage-

ment is rare despite the benefits of increased equity, empowerment, commitment and

involvement that develop as a result of such processes [5,22,27,68–70]. It is therefore

essential to understand why authentic participation is so hard to achieve, and what factors

hinder the use of participatory processes and therefore restrict co-management. From the

literature it is clear that two main factors are highly influential: power and resources. Par-

ticipation entails sharing information, decision-making and responsibilities (including

capabilities and financial resources), and ultimately leads to the sharing of power.
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Co-management is therefore not necessarily an easy sell. For example, governments may

not want to devolve authority, and resource users may not want to take on more responsi-

bility [57]. The implementation of participatory processes requires overcoming a strong

resistance to change and is therefore not only a technical matter but is also related to

social and psychological aspects. The concept of SC provides an interdisciplinary frame-

work to enable an in-depth assessment of the causes, consequences and policy implica-

tions that may limit participation.

Several different definitions of SC can be found in the literature. Putnam [71],

describes SC as social networks and reciprocal norms based on trust that vary systemati-

cally in time and space. For Woolcock [72],Q1 SC refers to norms and networks that facili-

tate collective action. This means that individuals and institutions can, through their

relationships, share information, knowledge, values and material resources, which posi-

tively affect results, profits and wellbeing. Ahn and Ostrom [73] define SC as ‘a set of pre-

scriptions, values, and relationships created by individuals in the past that can be drawn

on in the present and future to facilitate overcoming social dilemmas.’ All the authors

agree that SC is a resource emerging from the social network, and actors can use it wisely

to achieve individual or collective objectives.

SC can help explain how people with rich social relationships feel more satisfied and

achieve better results than those who are more isolated [74–78]. Research has found that

individuals and households with higher SC and thus greater connectedness have improved

social and economic wellbeing [79–87]. At both the community and institutional level the

existence of internal and external good quality relationships can enhance efficiency1.

Literature on natural resource management has emphasised the positive role of SC for

sustainability since high SC makes it less likely that community members engage in

activities that cause resource and environmental degradation, with positive consequences

for sustainability [85,88,89]. SC is recognised to be central to participatory forms of

resource management as it increases the likelihood of resource users becoming self-

organised and having confidence to invest in collective activities, knowing that others

will do so too [85].

Figure 1 illustrates the three features of SC that are particularly important to sustain-

able development and co-management: connectedness in networks; common rules, norms

and sanctions; and relations of trust [85]. Three types of connectedness have been defined:

bonding, bridging and linking [72]. Bonding capital exists within subgroups, whereas

310
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330
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Figure 1. Social capital and its role in co-management and sustainable development.
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bridging exists between subgroups. Linking is an extension of bridging, involving vertical

ties between groups at different hierarchical levels [72]. Common rules, norms and

sanctions are recognised drivers of human behaviour and ensure that group interests are

complementary with those of individuals [25]. Sanctions ensure those who break rules

will be appropriately punished and provide the internal morality of a social system

[25,90]. Relations of trust determine the quality of interactions and encourage cooperation

as well as reducing transaction costs [85]. These three fundamental features of SC benefit

individuals, social groups, institutions and organisations by providing access to resources

(e.g. local knowledge, financial resources, information); increasing confidence within the

community; facilitating participation; increasing the engagement and involvement of

stakeholders in common management; and generating positive psychosocial effects. Evi-

dence suggests that such psychosocial effects can also directly enhance sustainability

through reducing conflicts, increasing equity and engendering shared understanding

[77,91–93].

Where SC is lacking, it can be developed and modified from both a structural and a

cognitive perspective. Improvements to structural SC relate to changes to a network’s

structure or features, including the rules that govern it [94]. Cognitive SC refers to the

shared norms, values, attitudes and beliefs that predispose people towards collective

action [94]. Cognitive SC can be improved by building trust and developing norms that

help change values and behaviours that reduce conflicts. These modifications can lead to

significant institutional and social changes, increasing a society’s capability to self-

organise and set collective objectives.

Despite the positive benefits it can bring, some aspects of SC can present challenges

for co-management. Wilson [95] suggests that co-management arrangements may not be

able to rely on shared norms as communities and states are complex and stakeholders

often have different backgrounds, interests, world-views, and agendas, which are too dif-

ferent for them to feel committed to the same norms. Wilson [95] therefore suggests that

working towards a goal of shared understanding is of much greater importance. Social

cohesion can facilitate shared understanding but, for this to happen, rich and varied com-

munication among all stakeholders is essential [95]. Furthermore, sustainable develop-

ment requires that all involved stakeholders adopt a long term perspective and better

understand the complex and dynamic relationships between society and nature

[25,26,70,85,89]. In addition, to invest their time in collective activities, people must be

convinced that the benefits derived from collective approaches outweigh those derived

solely from individual ones [40]. External management agencies must also be convinced

that investments to develop SC will produce sufficient benefits to exceed the considerable

costs required to establish SC [96].

It is also worth noting that SC can be used in a way that is harmful to some indi-

viduals, groups or even the whole community [71]. Several authors have highlighted

the possible negative effects of bonding SC, as it can perpetuate counterproductive hab-

its or relationships that are harmful to third parties [97,98]. A community may be well-

organised and may have strong institutions and reciprocal mechanisms suggesting high

levels of SC, but rather than being based on trust, it could be based on fear and power

[99]. Furthermore, associations may encourage conformity, and perpetuate adversity

and inequity, enabling certain individuals to get others to act in a way that is only

suited to themselves [100]. Awareness of the potential negative aspects of SC is essen-

tial and provides an even greater reason to assess SC in order to better understand

which forms of social organisation are structurally suited for natural resource manage-

ment [40].
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4.2 A social capital framework for effective MPA co-management

The proposed framework, presented in Figure 2, is structured as a system of steps (out-

comes), which employ various techniques (processes/tools). To implement such a system,

stakeholders must be identified and SC assessed. Participatory tools must then be chosen

and implemented according to the outcomes of step 1. The idea is that SC can be strength-

ened and harnessed using parallel and varying techniques. Finally, the outcomes from

each step must be evaluated. The following sections describe each step of the framework

in detail.

Step 1: Analysis of SC

Consideration of SC is imperative for building understanding of the social context since

both network structures and features can act to determine the performance and outcome

of co-management arrangements [101–105]. An increased understanding of SC and the

underlying structural characteristics that determine networks can therefore also improve

our awareness of the barriers that potentially prevent collective action and mitigate these

risks. It can also facilitate the design and use of appropriate interventions to improve SC

(see step 2). Despite this, application of the SC concept to real life examples of natural

resource management has been limited. Key issues to consider when conducting SC anal-

ysis include timing, which entities to engage with, and measurement techniques.

a. Timing. Early consideration of SC is important in assessing MPA management effec-

tiveness or implementing a new MPA, since early stakeholder interactions can shape
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Figure 2. Social capital framework.
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subsequent MPA success [6,62]. Case studies have demonstrated that MPA proposals are

not only at risk from power struggles between stakeholders but also political issues that

extend far beyond the MPA itself. As such, MPAs are not just a technical management

measure, but a socio-political enterprise and require in-depth institutional and social anal-

ysis prior to implementation [6]. Understanding existing institutions (both formal and

informal) avoids contradictions between laws, policies and norms [106], and allows iden-

tification of strengths and weaknesses, which must be addressed. It can also identify gaps

in the institutional framework that can be filled. Social analysis is needed to understand

social bonds, relations of trust, and the incentives, needs and demands of communities.

b. Which entities to engage with. Who initiates the MPA and how the pre-implementa-

tion phase is managed is critical as it can have a direct impact on participation and the

degree of stakeholder involvement. It can also influence stakeholders’ perceptions of the

MPA, and consequently their support [62]. Co-management arrangements for MPAs can

be initiated and promoted by external agents (e.g. the State, NGOs, scientific institutions)

or by the community (e.g. local community groups, local leaders). In general, external

agents drive MPA implementation, and the introduction of laws (such as Natura 2000),

that require increased protection of marine resources. External agents and community

leaders play a key role in co-management arrangements, and their actions have direct con-

sequences on the level of stakeholder commitment to the MPA [6,62]. For example exter-

nal agents often act as intermediaries between resource users and government and

provide logistical support, financial aid, training, knowledge and impartiality [107]. To

analyse SC and facilitate participation, the engagement of these external agents and com-

munity leaders is required.

A key technique for identifying the entities relevant for analysis of SC is Stakeholder

Analysis (SA). Since its inception [108], SA has evolved to become one of the principle

participatory techniques used in a wide variety of disciplines [109–111]. In the context of

MPA management, the purpose of SA is to identify groups that affect or are affected by

the MPA (e.g. fishing sector, tourism sector, public sector, researchers, NGOs, compa-

nies, etc.) and ‘prioritise these individuals and groups for involvement in the decision-

making process’ [110]. There are a variety of methods for identifying relevant stakehold-

ers to include in a comprehensive SA [32,110]. This stage is critical as participation relies

on the integration of all stakeholders, and the failure to identify some of them may create

a bias in subsequent stages. The omission of some stakeholders in an initial SA also opens

up the possibility of them appearing at a later stage and possibly having negative impacts

on the project [32]. Sound and thorough SA is therefore a central process in authentic par-

ticipation and co-management.

c. Measurement techniques. One of the primary difficulties with operationalising SC is

measuring it. The complexity of SC requires the consideration of diverse aspects and the

unit of analysis for SC can vary from the individual [112] to the group or even a whole

country [113]. The measurement and effects of SC have been assessed by combining

both qualitative and quantitative techniques [114,115]. Jones and Woolcock [115] pro-

pose to assess SC at the household or community-level using six dimensions: groups and

networks; trust and solidarity; collective action and cooperation; information and commu-

nication; social cohesion and inclusion; and empowerment and political action.

In fact, SC can be assessed through a variety of participatory tools and methods with

varying degrees of involvement (Table 2), the use of which can positively feedback and

reinforce SC. Social Network Analysis (SNA) is one such methodology, which
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encompasses a range of methods and models and which can be used to measure and study

actors in a social network and their relational ties [116,117]. Actors (centrality) and net-

work characteristics (e.g. size, density, modularity, cohesion, structure) can be analysed

quantitatively by applying SNA techniques. The information obtained is also useful for

SA, as it provides not only the identification of actors and/or groups but also interactions,

relational ties and network position. These patterns, referred to as the structural character-

istics of a network, effect social processes such as transmission of knowledge and infor-

mation, consensus-building and power relations [118].

Step 2: Facilitate improvements in the quality of SC

Being social phenomena, SC and social networks are adaptive. This can be advantageous

as it allows the stock of SC to be improved and networks to be strengthened and modified

to increase their worth. Modifications to SC that encourage effective co-management

require the use of diverse techniques that can alter both structural and cognitive aspects

of SC. Network intervention ‘describes the process of using social network data to accel-

erate behaviour change or improve organizational performance’ [119].

To modify cognitive SC it is necessary to influence perceptions of support, trust, reci-

procity and cooperation and, as such, requires a significant degree of time and commit-

ment. Natural capital can be improved in the short term with no real consideration being

paid to the community, through the introduction of regulations and economic incentives.

These can play an important role in encouraging changes in behaviour. However the fail-

ure to modify cognitive SC means people will often revert back to old ways when incen-

tives end or regulations are no longer enforced [40]. In an MPA setting this failure would
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Table 2. Participation techniques with their degree of involvement, adapted from Luyet et al. [32].

Participation technique Information Consultation Collaboration Co-decision Empowerment

Newsletter X
Reports X
Stakeholder Analysis X
Presentations, public

hearings
X X X

Internet webpage X X
Interviews, questionnaires,

surveys
X X X

Field visit and interaction X X X
Workshop X X X X
Participatory mapping X X X
Focus groups X X X
Venn diagrams X X
Bridge model X X
Citizen jury X X X
Geospatial/decision support

system
X X X

Cognitive map X X
Role playing X X X
Multi-criteria analysis X X
Scenario analysis X X X X
Consensus conference X X X X
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have significant consequences for the long-term protection of marine resources [40]. The

role of facilitators and leaders is paramount to modify cognitive SC. Facilitators and lead-

ers can drive more frequent contacts between stakeholders by stimulating informal partic-

ipation within and between organisations and associations [120]. These individuals need

to encourage a fair, equal, and transparent process that promotes equity, learning, trust

and respect among stakeholders and the administration [121].

Education provides one of the most direct methods for generating SC, because educa-

tional institutions at all levels transfer SC through social rules and norms [122]. Learning

groups provide a method to increase capacities and accelerate the diffusion of innova-

tions. Evidence has shown that people are particularly receptive to equals and peers [123]

hence interactions and relational ties are very important to the learning process [124].

SNA can aid the design of learning groups through the identification of leaders and learn-

ing-communities. These leaders play a key role by instilling trust in the knowledge and

information shared as they are regarded by learning group participants as both an equal

and a trustworthy individual. To facilitate the learning process leaders should be provided

with the appropriate training (e.g. on sustainability, opportunities to improve wellbeing,

development, etc.) and direct experience and knowledge of successful MPA management,

the problems faced, and solutions available.

The changes to cognitive SC can impact structural SC by increasing or changing rela-

tional ties (bonding SC), thus altering community cohesion. According to Burt [125] net-

works rich in SC have more linkages between members (cohesion) and more strategic

links with the members of other networks (bridging SC). Participation in learning groups

and community exchange experiences (for example fisher-fisher visits to, or from, MPAs

with successful co-management) encourage horizontal relationships (bridging SC) and

are an important participatory and network intervention strategy. Network interventions

can also improve relational ties with institutions at a higher level in the socio-political

hierarchy of power, mainly with scientists and the state (linking SC). This can provide

direct benefits through increased knowledge and resources as well as encouraging more

effective co-management through promoting increased cooperation, cohesion, participa-

tion and inclusion [126].

Step 3: Take advantage of SC to facilitate a shift towards MPA co-management

SC can be harnessed in a variety of ways in order to support successful co-management.

For instance, SC interventions can be performed using a diverse range of participatory

techniques. Those techniques with a higher degree of involvement, and which foster

more authentic participation, will have greater influence on SC (Table 2) and be more

successful in supporting effective co-management. For example, focus groups are a useful

tool to evaluate the results of SC surveys and also help build shared understanding and

consensus with regard to challenges faced by a particular area (e.g. threats from climate

change and overfishing). Similarly, participatory mapping improves the planning and

design of an MPA through community mapping of resources and resource users, and can

help to build common understanding amongst stakeholders. Participation, or the lack of

it, affects the whole MPA development process and should be encouraged at all phases

(pre-implementation, analysis and identification of objectives, design of technical solu-

tions, decision-making, implementation of the management plan and assessment).

However, the degree of involvement and choice of participatory techniques should be

dependent on the stakeholder, the project context, project phase and resources available,

to ensure objectives are met. It must be noted that steps 2 and 3 are complimentary and
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should be applied concurrently in order to be mutually reinforcing. Continual assessment

and evaluation is necessary to ensure a smooth process and to allow a more adaptive

approach to management, in order to overcome many of the failings of conventional man-

agement strategies.

5. Discussion and conclusions

It is necessary to take a pragmatic attitude towards co-management. It is not a simple

solution and may not work in all situations. Introducing co-management is a complex and

fragile process, demanding a large commitment from all involved. Co-management

requires an in-depth understanding of SC and a sizeable investment of resources in the

initial stages. Often the lack of finances, and appropriate external agents, policy entrepre-

neurs and local leaders inhibit its implementation. Furthermore, co-management requires

specific attitudes and capacities and a significant level of political will, which can take a

significant amount of time to develop. There are also risks to participation, such as the

entrenchment of social fissures and divides that may jeopardise well-intentioned

co-management [9] .

Notwithstanding its problems, co-management is increasingly seen as an alternative

approach to resource management challenges that is worth exploring, and plans to

encourage further decentralisation in the European Mediterranean should be devised. For

co-management to work, it must assume different organisational forms to suit the diverse

social, cultural and ecological settings found in this region. Three main elements are

required to promote the shift to co-management. Firstly, there is a need to develop

increased environmental awareness and encourage greater societal support that demands

the development of sustainable management programmes. Secondly, political will at the

national level is required and major institutional and legal reforms are recommended to

provide the necessary legal support for decentralisation in fisheries management, as has

occurred in other parts of the world [44,48]. Thirdly, to achieve effective co-management,

it is vital that SC is understood and harnessed.

Communities’ rich in SC learn in a more efficient way because they can take advan-

tage of the links they share with other communities and institutions that have more resour-

ces and power. As a result these communities are more likely to participate in cooperative

projects, such as the co-management of MPAs. This paper has outlined a methodological

framework for attaining effective co-management through the analysis and promotion of

SC. An in-depth understanding of the SC that exists in communities should be the initial

step, allowing for recommended interventions to be made to improve the quality of SC. It

is then possible to take advantage of SC to shift towards co-management and sustainable

development. The specific interventions discussed in this paper can be used to increase

SC, strengthen community organisations and institutions, build capacities and encourage

shared understanding of key challenges and possible solutions. If adopted, they could

have a significant impact on the development of co-management in the European Medi-

terranean and elsewhere. In conclusion, co-management offers the best opportunity to

achieve effective MPA management but it is a learning process for all and ‘ludism: the

playful, experimental attitude should guide our efforts’ [9].

Note

1. In economic terms, SC is a resource that, along with human capital, physical capital and natural
capital, drives development and boosts the efficiency of organisations.
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