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ABSTRACT

The goal of the research is to critically analyze co-managemantbas for
sustainable marine resource management through improved understanding of
stakeholder participation in co-management. This critique is based on the umgderlyin
hypothesis that co-management will lead to greater representation and genticpa
stakeholders in management and that successful co-management is that which
encompasses a wide range of stakeholder perspectives in the decision-malesg. pro
This study investigates variability in the involvement of stakeholders in sélect
examples of existing co-management arrangements developed to manage mar
reserves within the wider Caribbean. An understanding of the factors contyibuiti
and dynamics of stakeholder participation is essential for promotingiedfeesource
co-management. As a way of understanding the success of governangeragats in
reserve management, a comparative analysis of several sites has beereddoduct
ascertain some of the factors influencing the extent of stakeholdergtrtiniin co-
management arrangements, including the importance of social networks impster
knowledge of and participation in management. A secondary objective of this
dissertation is to use network analysis to determine what impact the undedgiab
network has on the co-management arrangement, and on stakeholder participation i
management.

This dissertation seeks to answer the following questions: 1) How do social
networks affect participation?; 2) What is the relationship between siigices-

management and social networks?; 3) What does successful co-managemekePook li



Additionally, management recommendations are provided to improve co-management
processes at each of the MPAs included in this study.

This research includes six marine protected areas from around the Caribbean
with some form of co-management in place selected as case studies. Resitthents of
communities adjacent to the marine protected areas were surveyed about their
participation in management activities and about their knowledge of individuals
responsible for making decisions about the marine protected area. Responses were
analyzed to uncover factors that may influence participation by communipens,
and a social network analysis was conducted for each of the study sites based on the
names provided by respondents. The effect of social network characteristics on
participation is discussed, and the qualities of successful co-management are

enumerated.
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CHAPTER 1. Introduction

As natural resources worldwide have continued to decline from over-
exploitation and other anthropogenic stressors in spite of existing conventional
management regimes, there is a growing recognition of the need to recoasiclal
resource management approaches. Increasingly in the literature, théoeus on
linking social and ecological systems in order to promote sustainabilitis$Garand
Berkes, 2005). This speaks to a more holistic system of management, where human and
natural communities are viewed as inextricably linked and must be managed
concomitantly. A logical progression from this shift in focus has been the movement
toward integrating human communities into natural resource management,
incorporating the resource users in management in an attempt to achieve move effec
equitable, and efficient management processes (e.g. Pomeroy and Berkes 1997).

Within natural resource management, there is increasing criticism of the
traditional model of top-down management as a method of governance. Around the
world, researchers and managers alike have recognized that resourcegqueamtly be
better managed when stakeholders, or those with an interest in the resourcectlye dir
involved in management (Pomeroy 2001). The theory, simply stated, is that when
responsibility for management is shared by resource users, stakeholdeasevmore
incentive to use resources sustainably (Adger et al. 2005). It has been fsequent
asserted that participation by stakeholders who will be affected by manageme
decisions will increase compliance, reducing the need for enforcemdmntjlan
increase effectiveness by incorporating local knowledge of resourcesi@®@o2001).

Cooperative management, or co-management, of resources is one way in which the call



for stakeholder participation has been operationalized in a variety of resource
management institutions.

Briefly, co-management is an approach to governance that involves some degre
of power sharing between a government entity and a group or groups of stakeholders.
Co-management should be viewed as a process, rather than an outcome (Carlsson and
Berkes 2005). Participation and co-management are often spoken about concurrently,
but they are not necessarily interchangeable. Co-management impliéethat t
stakeholders involved in co-managing a natural resource are doing just thatethe
involved in management, which usually means playing a role in decision-making.
Participation, on the other hand, may refer to a broad range of activities, feoahiradt
meetings where community members are informed about the managemeint sdio
sitting on an advisory council. While co-management necessitates tlogopdidn of
stakeholders in some way, in no way does it mean all stakeholders are pargcipati
management, or that all stakeholders are represented in management. lassgsne ¢
those stakeholders who are involved in co-managing a resource may not repgesent t

interests of the community at large, or even the majority of stakeholders.

Dissertation Objectives

The goal of the research is to critically analyze co-managemantbas for
sustainable marine resource management through improved understanding of
stakeholder participation in co-management. This critique is based on the umderlyin
hypothesis that co-management will lead to greater representation and genticpa

stakeholders in management and that successful co-management is that which



encompasses a wide range of stakeholder perspectives in the decision-mailasg. pro
This study investigates variability in the involvement of stakeholders in eélect
examples of existing co-management arrangements developed to manage ma
reserves within the wider Caribbean. An understanding of the factors contibuti
and dynamics of stakeholder participation is essential for promotingiegfeesource
co-management. As a way of understanding the success of governangeragats in
reserve management, a comparative analysis of several sites has beereddnduct
ascertain some of the factors influencing the extent of stakeholder paditipeco-
management arrangements, including the importance of social networks imfpster
knowledge of and participation in management. A secondary objective of this
dissertation is to use network analysis to determine what impact the undsdygiab
network has on the co-management arrangement, and on stakeholder partizipaiio
management.

This dissertation seeks to answer the following questions: 1) How do social
networks affect participation?; 2) What is the relationship between siiglces-
management and social networks?; 3) What does successful co-managemekePook li
Additionally, management recommendations are provided to improve co-management
processes at each of the MPAs included in this study.

Co-management is a term often discussed in the literature, and it is ofteedimpl
that any co-management process involves stakeholders. Because stakeholder
involvement is frequently regarded as a universal good in the literatueasatrom the
perspective of governance, co-management often escapes the lensisincrithis

research takes a closer look at the concepts of co-management and partittipaugh



a number of case studies of marine protected areas (MPASs) in the CaribbeamalThe g
of this research is to evaluate the co-management arrangement at eflacmgite
perspectives of stakeholder participation and representation, with theefactars

serving as proxies for social success in the realm of governance. This godiessed
through determining which resource users and other stakeholders have been involved in
managing the resource, what variables have influenced aspects of theiemesot,

and evaluating the extent of their participation at each site. A secondargyvabeic

this research is to employ social network analysis to understand how the umgderlyin
social structure within each community created through the co-managemesssproc
may predict participation by stakeholders. This research is intended to infoem thos
involved in the planning and implementation of MPAs, including MPA managers and
government officials, as well as those involved in other forms of coastal massigem
projects. It will also bolster the existing literature on co-managernenidh providing

a novel approach of studying stakeholder participation in co-management.

The research was conducted in communities adjacent to six different marine
protected areas in the wider Caribbean: Saba National Marine Park, SabdaNeshe
Antilles; St. Eustatius National Marine Park, St. Eustatius, Netherlandéeanti
Buccoo Reef Marine Park, Tobago; Scotts Head/Soufriere Marine Reserve, €gomini
Hol Chan Marine Reserve and Laughing Bird Caye National Park, Belizef these
MPAs, at least nominally, have some form of co-management arrangemeirtein pla
Each of these sites varies considerably in a number of respects, including theesje
of the MPA, the way in which the MPA is managed, and the ways in which

stakeholders have been incorporated into the management process, as well as the natura



resources, history, and culture of each community. Some sites, such as Laighing

Caye National Park and Saba National Marine Park, have had extensivipgiastidoy
stakeholders since their inception, and enjoy widespread support among the community
members. Others, such as the Buccoo Reef Marine Park in Tobago, are just beginning
the process of incorporating stakeholders. And others, like the Scotts Hea@t8oufri
Marine Reserve in Dominica, have been in existence for a number of years, but have
little community support at present.

This study analyzes data collected from individuals living within the
communities closest to or most affected by the MPAs, inquiring about their knowledge
of MPA management, and their participation in activities related to managefrtbe
MPA. Individual-level variables are analyzed as predictors of paation and
familiarity with management. Social network analysis is employed to uaddrdte
web of relationships between those individuals and groups directly involved in
management and the rest of the community.

Social network analysis is a technique for evaluating the extent to which the
individuals responsible for management are representative of the community as a
whole, and how the co-management of an MPA by a small group of individuals may or
may not translate to broader involvement by the rest of the community. This arglysis
based upon the presumption that co-management arrangements will be more equitable if
stakeholders know and can have their interests represented by those involved in
management, and that an individual’s likelihood of participating in activiiased to
the MPA will be determined in part by knowing others already involved. Social

networks also provide a picture of the groups and sub-groups that exist within a



community, and how information and resources diffuse among members of the
community. Evaluation of networks can provide a measure of one type of social capital
present within a community. Social capital is often considered a preredoisite
management or other community-based management, because it is neoessary f
promoting collective action (Ostrom 2005), and social network analysis is a way of
guantifying the ties between individuals that can lead to this collaborationl Socia
capital will be discussed in more detail in Chapter 2.

Chapter 2 provides further justification and context for this study by grounding
it in the literature concerning co-management, stakeholder participation, arld socia
network analysis. Chapter 3 describes the methods used to conduct this research.
Chapter 4 provides a description of each of the MPAs in the research and their
associated communities, with a discussion of the differences in and difBauitieco-
management at each site. Chapter 5 presents the network analysis conductdddbr ea
the study sites, with descriptions of the network graphs and discussion of selected
network measures. Chapter 6 integrates the network analyses with furthersaofaly
factors influencing participation at each site, including comparison antesgfnally,

Chapter 7 presents conclusions and recommendations from the research.



CHAPTER 2. LITERATURE REVIEW

There is a growing recognition within the literature of a need to address the
indissoluble link between social and ecological systems in order to advance
sustainability of natural resources (Carlsson and Berkes, 2005). It is oodetsat we
must incorporate the interactions between human and natural systems in considering
each of these, rather than simply viewing humans as ‘stressors’ on the watluofal
(Berkes 2004). As a result, managers and academics have sought ways tamketter li

these two, often by incorporating natural resource users into decision-making.

Co-management

Increasingly, the traditional model of top-down natural resource management
has come to be viewed as less than ideal, and often as ineffective, as resources have
continued to decline under this governance model. There is growing recognition that
resources can frequently be better managed when stakeholders akgidirelsted in
management (Pomeroy, 2001). The term stakeholder is defined here as anyone who ca
influence, or can be affected by, the management process (Geoghegan and Renard
2002), whether directly or indirectly. When they share responsibility for manageme
the theory goes, stakeholders will have more incentive to use resources systainabl
(Adger et al., 2005). Co-management has emerged as one way to address the
incorporation of resource users and other stakeholders in management.

By definition, co-management involves cooperation among various groups or

individuals in management, and it is often discussed in the context of common property



theory. In the recent past, management of natural resources has often beashagproa
from the perspective of Garrett Hardin’s Tragedy of the Commons model (196&), base
on the belief that resource users are “helpless individuals caught in an inexorabl
process of destroying their own resources” (Ostrom 1990 p 8), unless the resoarce

in some way privatized or heavily regulated. Much recent study, however, focuses on
promoting the concept that resource users have an incentive to conserve segharce
provided with the opportunity to self-regulate. Numerous authors have claimed that
when resource users and other stakeholders are involved in the decision-making
process, management results improve, both from the perspective of stakeholder equity
and sustainable use.

One of the fundamental bases of co-management is that it involves a claim to
non-exclusive resources (Plummer and FitzGibbon 2004), as the concept of co-
management is derived from common-property theory (Pomeroy and Rivera-Guieb
2006). Common property resources have two fundamental characteristics in common:
resource users cannot easily be excluded; and the supply of the resourcedgdimite
the use of the resource by one user limits the use by others) (Ostrom 1991 as cited |
Pomeroy and Rivera-Guieb 2006). There has been considerable interest irgstudyin
examples of common-pool resources and other means of managing natural resources
through collective action as an alternative to traditional management. $erheral
work on the subject, Ostrom (1990) lists having clearly defined boundaries, the ability
of individuals affected by management decisions to participate in modihengiles,
monitoring, conflict resolution mechanisms, and the recognition of the rights of

resource users to organize as some of the common underlying principles in sliccessf



examples of collective action. These are all themes that apply to co-mamagam
well.

In particular, the concept of developing formalized cooperative management, or
co-management, as it shall be known from here on, of natural resources, and
particularly of fisheries and other marine resources, has emerged inrdtergeas a
predominant way to think about community involvement in resource management
(Noble, 2000). Definitions vary in the literature, but in simple terms co-management
can be defined as an arrangement between the government and a group or groups of
stakeholders for the management of natural resources (Pomeroy et al. 2004). C
management has often been defined broadly because of the variation in arrangements
can include (Plummer and FitzGibbon 2004). Like participation in general, co-
management can include a variety of arrangements such as consultationyadvisor
committees, and community control over resources (Pomeroy and Berkes 1997). Co-
management also does not exclusively occur at the local level; it mayfmrouhe
local up through the national level, and may include a broad spectrum of stakeholders or
just immediate resource users (Berkes 2000).

Sen and Nielsen (1996, 406) define co-management as “an arrangement where
responsibility for resource management is shared between the governcheseta
groups”. Similarly, McConney, Pomeroy, and Mahon (2003, 7) define it as “the sharing
of responsibility and authority for the management of resources between gavernme
and stakeholders”. Pinkerton (1989, 4), writing exclusively about the co-management of

fisheries, describes the concept as “negotiated agreements and otheritdgaina



arrangements... between groups or communities of fishermen and various levels of
government responsible for fisheries management”.

Co-management is considered a promising solution for many problems of
resource management (Pinkerton 1989). The ultimate goal of co-management is “more
appropriate, more efficient, more equitable management” (Pinkerton 1989, 5). Rather
than being a single, defined method for governing resource use, co-management can be
viewed as continuum, from government-centralized management to community self-
governance (Pomeroy et al. 2004). There is also no single characterization behow t
management responsibility will be shared; co-management covers a wetyg gh
arrangements, with the degree of control by government or stakeholders varying
Pomeroy et al. (2004) describe a continuum with three broadly-defined levels of co
management: consultative co-management, where the government sniatiact
stakeholders but makes all of the decisions; collaborative co-managementthehere
government and stakeholders work together closely; and delegated co-mantige

where the stakeholders are primarily responsible for making the decisiernsfsde 1).

Table 1. Co-management spectrunifrom Pomeroy et al. 2004).

Consultative Collaborative Delegated co-
co- co- management
management | management
Government has | Government Government and Government lets | People have

most of the interacts often | the stakeholderg formally most of the
control with work closely organized control
stakeholders buf and share users/stakeholders
makes all the decisions make decisions
decisions

Co-management should be seen as a process rather than as a statimantang

Often co-management is discussed in the context of adaptive managemenrdfiaa iter
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process of management taking uncertainty into account, as successful cemamag
should have an adaptive component to it, including information sharing among partners
that lead to changes and improvements (Pomeroy and Rivera-Guieb 2006). Pomeroy
and Rivera-Guieb (2006) note that a healthy co-management process should change
over time in response to factors such as changes in the level of trust, legitimacy
credibility, and success of the arrangement. Where the process falls on thaensjpéc
co-management may also change through the lifetime of the arrangement

Co-management has the potential to increase the information and knowledge on
which decisions are made by incorporating a variety of stakeholders in thespeowbs
the hope is that this will increase both legitimacy and compliance (Sandersen and
Koester 2000). Pinkerton (1989) lists three complementary goals to co-managesnent
a route to community-based management (or management conducted primarily by
community members), as a way to decentralize decision-making to mecaveltfy
address problems, or as a means of reducing conflict through participatoryr@eynoc
Plummer and FitzGibbon (2004) cite equity and efficiency of decision-making, the
legitimization of actors, and increased capacity at the local level ablpossicomes
of co-management. Potential advantages to co-management cited by yantero
Rivera-Guieb (2006) include: systems which are more democratic, tramspare
accountable, economical, and participatory; improved or increased stewardship,
enforcement, and communication; and a long-term perspective toward resource use,
among other possible benefits.

While co-management is often described in the context of common property

theory, as described above, there are a number of key aspects in whichagzment,
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particularly when applied to an MPA, differs from the more traditional common
property examples described in Ostrom (1990) and other common property literature. In
Ostrom’s examples and many of the other accounts of traditional collectioe a
described within the literature, those involved in collective action are oftenafsers
single resource with similar intended outcomes, such as fishermen targeting one
particular fish stock, or farmers sharing a single water source. Withiste co-
management situation becomes more complicated, as there are numerotsupser g
and other stakeholders with varying interests, often using the MPA in different and
sometimes contradictory ways. Some are direct users of the MPA, while oiders
derive indirect benefits from the MPA, such as tourism revenue or existenceAlalue
of the MPAs analyzed within this project entail the exclusion of some users, including
fishermen and sometimes others, from at least a portion of the resource. Ostrom (1990)
has noted that the likelihood of adopting collective action depends in part on whether
those doing the adoption will be affected similarly by the proposed rules, which for
most MPAs is not the case. In this way, co-management does not completebleesem
common property management, but is in fact a form of participatory governance. Co-
management, as noted above, refers to an agreement between the government and
stakeholders; these agreements are embedded within a larger socadzystiem
where the government still plays a role as a co-management partneayldic@
Acheson 1987). Co-management as a method of governance lies somewhere between
government control of resources and communal control of resources.

Co-management has the potential to encourage more effective management of

natural resources by incorporating the interests of local stakeholdetseke are
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numerous potential pitfalls in the process of community involvement. Co-management
often assumes a dualism of management, with the government managing in concert
with stakeholders, but in all likelihood numerous stakeholder groups, often with
competing interests, exist. What is important for co-management is “not whethe
participation takes place, but how and among whom, and what differences it makes”
(Rosenberg and Korsmo 2001, 284; see also Jentoft et al. 1998). While the benefits of
co-management have often been touted, it is important to note that it is not a panacea
for sustainable fisheries management, and it is necessary to constartityqubs is
benefiting, and consequently who is losing, in co-management agreements (Loucks et
al. 2004).

Often co-management theory assumes a homogeneous community, which is
very rarely the case; within a given community there are likely to bepleuititerests
and actors, political forces, and power struggles (Agrawal and Gibson 1999).
Stakeholders with low visibility and little power may be overlooked in this process;
these same stakeholders may be the ones to whom the most attention needs to be paid to
ensure an equitable outcome (Geoghegan and Renard 2002). Those participating in
management may represent an especially vocal minority, or may represettaarly
powerful interest group (Geoghegan and Renard 2002). There exists a danger in co-
management structures that the community is being co-opted to support the inoferests
powerful stakeholder groups such as the tourism industry, or into supporting the
government’s objectives through meaningless participatory requirementsdt (20@5)
defines co-management and community empowerment as the same thing; co-

management ideally brings previously excluded and disenfranchised user groups to the
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table to participate in the management process. Co-management mayratmes
serve to entrench existing power differentials and inequities that exish wit
communities (Jentoft 2000). Additionally, the community of stakeholders may be
difficult to define, as there may be stakeholders outside of the geographietitiged
community with an interest in the resource.

Co-management is a relatively new concept in most areas of the Caribbean
(Brown and Pomeroy 1999), but it is quickly being implemented in numerous states to
address a variety of problems. Numerous co-management projects in the @aribbea
have been identified (e.g. Brown and Pomeroy 1999; Geoghegan et al. 2001); however,
many of these projects are still at a relatively premature stageebgenent
(Rosenberg and Korsmo 2001), and have yet to be thoroughly evaluated. Because of a
long history of colonialism, the Caribbean region has few examples of tratlitiona
community-based management projects. Brown and Pomeroy (1999) describe
Caribbean fishing communities in particular as having a low degree of socialaohe
The region generally has little experience with collective actioawBrand Pomeroy
1999), which serves as an impediment to starting co-management arrangements.

This research analyzes six co-management arrangements at maeotegrot
areas in the Caribbean. For the purposes of this research, | considered an MPA to be co
managed if there existed either a formal or informal mechanism through wiectsta
some stakeholders are able to participate in management decisions. In eadwo-of the
management situations analyzed within this paper (described in furthenm&hdpter
4), there is a group of individuals, hypothetically representing the interestseof ot

stakeholders, who sit on either a formal management committee or advisory board and
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have the ability to advise upon or make decisions about the MPA. While co-
management can refer to any situation where there is an arrangemewipknative
management between the government and some stakeholder group, and does not
necessarily include participation by the larger community, all of thesmam@es of co-
management involve a group of stakeholders who at least nominally represent the
interests of the broader community. The inclusion of a broad range of stakeholders
including a range of user and non-user groups within the community, with the goal of
having most community interests and viewpoints represented through the stakeholder
participatory process, should in theory lead to greater engagement and involvement b

the community at large.

Marine Protected Areas

Each of the research sites chosen for this study was selected for treprels
a marine protected area (MPA) that has some form of co-management arranigement
place. Simplistically, a marine protected area can be defined as dedgmographic
area created for the purpose of conserving marine and coastal resources (NRC 2001)
Kelleher (1999) has defined an MPA as “any area of intertidal or subtidahferra
together with its overlying water and associated flora, fauna, histandatultural
features, which has been reserved by law or other effective means td pastec all
of the enclosed environment”. MPAs can have numerous objectives, and for those
included within this study, each is designed with the promotion of certain human uses,
whether fishing, diving, other tourism, or all of the above, among its objectives. Within

this document, they are alternatively referred to as MPAs or maringegsshtarine
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reserves are one type of MPA where some restrictions exist on the rembidbgical
resources (NRC 2001). Each of the MPAs included in this study is also a marine
reserve, as each has restrictions on fishing in all or part of the area.

Many claims have been made about the benefits of marine reservieshasies
management tool, including that they lead to increases in abundance, size, biomass, and
diversity of fish species (Roberts and Hawkins 2000). Marine reserves catt prote
ecosystem structure and function, which in the case studies used here, meamsgprotect
part of the coral reef from potentially destructive fishing activifideey may also
enhance non-consumptive uses through enhancing recreational activities, suatgas divi
and snorkeling, particularly through protecting the reef, and may promote ésmtour
(Sobel and Dahlgren 2004). On the other hand, marine protected areas, and marine
reserves in particular, can often be unpopular management tools as they may exclude
some user groups, particularly fishermen, while promoting others, namelgnouri

The nature of marine reserves means there can be many stakeholdemgtioup
an interest in the MPA; because the MPA typically sets out rules foresllaighe
particular area, promoting some and restricting others, multiple user gnaugfected
by the presence of an MPA. This makes co-management both suitable and ciwllengi
as a form of MPA governance. From the perspective of studying the role df socia
networks in co-management, MPAs are an interesting setting because ottiséydof

stakeholders that often have an interest in the MPA.
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Participation

Participation is clearly a key component of co-management, but while the two
overlap, it is important to distinguish them. Arnstein (1969) developed a ladder of
participation to describe a hierarchy of various forms of participation finamipulation
through information dissemination through delegated power and citizen control; others
(Pretty 1995; Choguill 1996) have developed their own versions of the ladder to make
the point that all participation is not equal. Co-management, as defined above, requires
some stakeholders to be involved in making decisions about the resources in question in
some capacity, and thus involves a level of participation from these individualalkhat f
high up on any of these participation ladders. However, the high level of participati
from a small number of actors in a co-management scenario may be vergrdiffom
broader participation by a larger number of stakeholders. Co-managemeftehas
been discussed in the literature as a process that induces communiiygienion a
larger scale; ideally, those involved in the process of co-management repigsetly
or indirectly, the interests of all key stakeholder groups. This research irlpgessses
whether co-management translates to broader participation on the part of statseshol
and other community members in MPAs.

Pretty (1995) describes two schools of thought on participation within the
context of development. Some advocates for participation see it as a way tceincreas
efficiency in natural resource management, by getting people to suppojeet pr
through participating in it. Others view participation as a fundamental rigktinihe
international development world, it is often assumed that participation and esgqpaityl

are interchangeable (Pretty 1995); while an important part of social equitgigadion
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by itself does not achieve this goal (McShane and Wells 2004). Pretty (1995)eotes t
danger of assuming those who participate are representative of all views in the
community; they rarely are, and those who are socially marginalized daeger of
being left out of participatory processes just as they are frequently leit othter
processes.

Suarez de Vivero et al. (2008) have described what they term the paditipati
paradox, where the greater the number of actors participating througmegenzent
or any other means, the smaller the role of each group. This may be payticularl
problematic for fishing and other traditional activities; fishers may |dssever
decision-making capacity and political presence they may have, as tleeioha
compete with other stakeholder groups within the participatory process. Suarez de
Vivero et al. (2008) note that greater devolution does not necessarily lead &v great
participation. Some consideration, they argue, should be given to who is actually

included in participatory processes.

Social Capital

While there is general agreement about the importance of social cajgital i
management and other collective action to promote sustainability in natualces
management, there is a lack of agreement as to how to define social capishl. Soc
capital, particularly as it concerns co-management, is viewed in pthe aapacity of
individuals to organize themselves (Bodin and Crona 2008). It is an important
component of developing conservation at the community level (Bodin and Crona 2008).

According to Pretty and Smith (2004), the concept includes the idea that social bonds
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can promote sustainability. Pretty and Ward (2001) identify what they seardsef/

aspects of social capital related to natural resource managemerningetdtirust;

reciprocity and exchanges; common rules, norms, and sanctions; and connectedness,
networks, and groups. Social capital facilitates cooperation among peopleaps gr
because it lowers the costs of working together; when there are shareshduthesras,

as well as trust, individuals can more easily participate in collectinatisst for

resource management (Pretty and Ward 2001). Thus social capital is an important
component of co-management. Without some base level of social capital, stakeholders
will find it difficult to collaborate in management and decision-making.

Social capital can be seen as either the result of institutional performaase
the driver of institutional performance; various theories found within the literatace
it in both of these categories (Bodin and Crona 2008). The ability to solve conflicts may
be one important outcome of social capital (Bodin and Crona 2008), particularly within
the context of natural resource management. However, Bodin and Crona note (2008,
2765): “It is important to note that social capital is not the only factor explaining the
success or failure of resource management in general and fordssimeparticular.
Contextual differences among cases, such as culture, institutions, and typergf fis
will also play an important role”.

Social capital has been defined as “the structure of relations betwesna
among actors” (Pretty and Ward 2001). This structure, or social network, links
community members, or actors, together; it is both the definition and product of social
capital. Some scholars have suggested that social networks may be more impertant tha

the existence of formal institutions for fostering compliance with envirorahent
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regulations (Scholz and Wang 2006). Social networks, it has been argued, promote
collective action by facilitating the diffusion of knowledge and information, the

allocation of resources, and the resolution of conflicts, among others (e.g. Bodin and
Crona 2009; Scholz and Wang 2006; Carlsson and Berkes 2005). However, the
particular structure of the social network will affect how actors behaveiiBand

Crona 2009; Degenne and Forsé 1999; Wasserman and Faust 1994; and others). Social
network analysis, discussed below, compares the structures of social networks and ca
evaluate which structures best promote effective cooperation in natural resource

management.

Network Analysis

Social Network Analysis is a way of studying relationships among enfiines
network analysis is an appropriate and informative tool for studying sociglcapi
among a particular group of actors - in this case, stakeholders of a paf&#ar
Network analysis, as discussed below, is one method of attempting to describe and
guantify social capital; the more ties there are among actors in a keti@more
social capital there is within the community. This will be my operational tiefinbf
social capital.

Rather than being considered a particular technique, network analysis should be
considered more of an approach (Wellman 1983). Unlike many traditional social
science research methods, network analysis considers the relationship aisdhe uni
analysis, rather than the individual. Network analysis, rather than assundiviguals

to be independent of one another, as they are often considered to be for some types of
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statistical analysis, assumes individuals are interdependent. An individttadissaare
influenced by not just who they are but by who they know and with whom they interact.
Social networks provide both opportunities and constraints, because they affect one’s
access to knowledge and power. The tradition within social science resealEehdo
treat the actions of individuals as the sum of their personal attributes (WelB88).
This approach disconnects individuals from the larger social structures of which the
are a part, which as many in the network analysis literature would argegeadds the
primary predictor of behavior (e.g. Wellman 1983). “The network critique sughests
normative explanations overlook the ways in which structural access to scargeess
determines opportunities and constraints for behavior” (Wellman 1983, 162). Network
analysis is concerned not so much with why people act, but with the structural
constraints on their actions (Wellman 1983) that result from their personal ketwor

The basic unit of analysis in a social network analysis is the dyad, or the
relationship between a pair of actors. At the most basic level, eithetiangtép exists
between two individuals or organizations, or it does not. Network analysis is a method
of conceptualizing, both graphically and mathematically, the structuréatibres
among actors (Wasserman and Faust 1994). The ability of an individual to have social
influence will be closely related to the individual's structural position witmetavork
(Wasserman and Faust 1994). In this research, the most powerful individuals within
each network, or those who are the most central and have the most ties, are identified.

Using a network analysis approach to study participation is a logical choice,
because whether an individual chooses to participate in management actiilibes w

determined not just by their personal attributes such as gender or occupation, but by
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their position within a social network. Who they know will in large part determireg w
they know, in this case about the MPA, because relations in part serve as pathways t
knowledge (Wasserman and Faust 1994). Networks affect people’s access to
information and power (Wellman 1983). Those who have a more central position in a
social network are more likely to possess the ability to exert influence and. fiawees
network can provide opportunities, such as learning about a meeting being heladyor bein
able to express an opinion to someone more substantively involved in decision-making,
or can provide a constraint. Those individuals who do not personally know anyone who
is involved in the marine reserve are probably less likely to choose to participate
themselves, in part because they may not be provided with the necessary information
about formal opportunities to participate, or because they are not connected to the
proper channels through which to make their opinion known.

“Network analysis treats social systems as networks of dependency
relationships resulting from the differential possession of scarce res@irite nodes
and the structured allocation of these resources at the ties” (Wellman 1983n 15ig).
context, studying participation in marine reserve management, thosee'sesaurces
include information about the marine reserve, the opportunity to participate, and the ea
of the decision-makers to the concerns of stakeholders. In an equal network where
everyone has access to the key individuals, the access to these resourcesamauyal
all community members. This is the ultimate centralized network, known astithe sta
network, and can be viewed in two ways; either the stakeholders are all equal, or the
key individual in this case is the one holding all of the power (Figure 1). In most cases

though, the network will be less simplistic than this example, and stakeholderanyill
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in their connections to key actors. The network must be considered within the context of

the relative power of the managers and the stakeholders.

&

<&

Figure 1. Star network

Shapes represent actors, lines represent connett@ween them.

Within this research, both social network data and personal attributes are
considered as factors influencing participation. After all, it is not possildatirely
separate the two, as an individual’s personal attributes such as occupatiorueitidef
their network, and to some extent the network will influence personal attribuegthr
providing opportunities and constraints. As Rogers and Kincaid (1981, 226) note,
“network variables are approximately as important as individual chasttgiin
explaining the individual-level dependent variable”. Both strongly influence individual
behavior such as influence and participation.

The network within a particular community will determine in large part the
extent to which community members can and do participate and have some influence
over the co-management of the marine reserve. As with any other type oflgetwor

those individuals who are more central to the network, and have more connections to
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those making decisions about the marine reserve, are more likely to pariitipate
activities and are more likely to be able to exert influence over the profcess
management. As discussed above, communities are rarely if ever homogeneores, and a
instead made up of subgroups of individuals with different competencies, interests,
perceptions, and levels of influence (Carlsson and Berkes 2005; Crona and Bodin
2006). Social network analysis can represent these complex community dynauchics, a
illustrate how different individuals of varying interests may relate toam¢her. Social
network analysis can be used by agencies or other groups in designing co-nesmagem
arrangements to ensure that the relevant representatives from variousageoogsg

invited and engaged in participatory processes (Bodin and Crona 2009).

Some of the variables found to influence the outcomes of common-pool
resource management include: the total number of decision makers; the sasiddrit
interests; and the presence of participants who will serve as leadems(QS©0).

Social network analysis is one way of analyzing these particular ok@stics within a
co-management arrangement. Figure 2, below, depicts how aspects of soaaisetw
influence both social capital and agency, or power, and how these can in turn lead to
collective action. The literature on how social networks affect natu@lnes

governance is limited (Bodin and Crona 2009), and this research attempts to increase

that understanding.
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Figure 2. Relationship of social capital and agency to collective
action (from Bodin and Crona 2008)
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CHAPTER 3. METHODS

Both qualitative and quantitative data collection on participation and social
networks was conducted at six different locations in the wider Caribbean. Each sit
included in the study was selected from among the 32 marine reserves chosen for the
National Science Foundation-funded project entitlératjer standing linkages among
gover nance factors of linked social and ecological systems. an analysis of marine
reserves in the wider Caribbean, under the direction of Drs. Tracey Dalton, Graham
Forrester, and Richard Pollnac. Sites were selected from this projeaséokaccess
and funding, and also for the sake of comparability to data collected fromdge lar
project. This subset was chosen from marine reserves governed through sonfie type o
co-management arrangement, whether formally or informally. The detdrom of
whether or not a site could be considered to be co-managed was made based on key
informant interviews conducted as part of the research conducted for the Dalton et a
study and from analysis of management documents.

From this sub-group of co-managed marine reserves, six were selected for more
in-depth study. These six were selected to maximize variation in such fastocufure
and co-management arrangement, as well as on factors collected froaittredD al.
study. To accomplish site selection, a principal component analysis was cdnafucte
data collected from survey responses to questions about MPA success, partisipat
the MPA, knowledge of the MPA, and use of the MPA. A cluster analysis was then
conducted based on the factor scores of each of the marine reserves with some form of

co-management in place. Those sites selected for study were chosefofrgitihe
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spectrum of the cluster analysis, with the goal of maximizing site \ariathe sites
involved in the study were the communities adjacent to marine protected areaawher
majority of stakeholders using and affected by the MPA were likely to be foun& Som
of the MPAs had more than one associated community, while some had only one; data
were analyzed at the MPA level, rather than at the community level, as thetidiss
between some individual communities were vague.

The sites selected for data collection can be found in Table 2:

Table 2. MPAs selected for data collection

MPA Country
Scotts Head/Soufriere Marine ReserveDominica
Hol Chan Marine Reserve Belize

Laughing Bird Caye National Park Belize

St. Eustatius National Marine Park St. Eustatius, Netherlands Antilles

Saba National Marine Park Saba, Netherlands Antilles

Buccoo Reef Marine Park Tobago, Trinidad and Tobago

For each site, data already existed from the research conducted by Dalton et
including community surveys, key informant interviews, and collected documents. The
author traveled to four of the six sites and conducted the initial key informant intervie
personally. At two of the research sites (Saba and St. Eustatius), the datdquidere
were collected concurrently with the data for the Dalton et al. projeeseltwo sites
served as the pilot sites for the data collection. The survey instrument veasatest
these two sites, and slightly modified for later sites. For the other fourdsitas
collection was conducted exclusively for this research project.

At each site, key informant interviews were conducted with several key
informants including those involved in management and other important stakeholders.

These interviews generally took the form of unstructured, open-ended interviews, and
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served both as a method of qualitative data collection and of ground-truthing the survey
data collected from community members. Key informants were asked to dekeribe
process of involving stakeholders in management, and about opportunities for
stakeholders to participate in the marine reserve. These key informantewtalso

served to determine which were the primary stakeholder groups that had been involved
in management to this point, as well as serving as a starting point for the network
analysis. Most key stakeholders served as nodes in the network analyses, and as
someone was identified as important through the network analyses, they wetezlsele

for a key informant interview when possible.

Data on social networks and participation were collected through in-person
surveys conducted at each of the research sites from June 2008 to February 2009. A
total of 1496 surveys were collected during this period. The number of surveys
collected ranged from 119 in Saba to 384 in San Pedro, Belize (see Table 3 for the
numbers collected at each site). The time spent conducting research siteeaahed

as well, from six days in Saba to eleven days in Tobago.

Survey Instrument

The survey employed in field research was designed to be short, in order to
conduct as many surveys as possible, and simple, to be easily employed by local
community members hired to assist with data collection. All respondents werkask
series of basic demographic questions, including age, occupation, community of
residence, years of residence, and years of education, and whether they had heard of t

MPA. Those individuals who had not heard of the MPA were not asked any additional
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guestions. Questions on participation asked respondents whether they had ever attended
a meeting or otherwise been involved in the MPA in some way, and whether they

believed their interests were being represented by those responsible&yimgahe

MPA. For those respondents who had attended meetings or otherwise been involved,
they were asked to provide details of what they had done, when, and how often.
Questions used for network analysis asked respondents to name anyone they could who
was involved in the MPA, and to name who they would approach with an opinion about
the MPA. Respondents were not limited in the number of individuals they could name,

and were asked to name more than one person when possible. When respondents nhamed
a group or organization, they were asked to give the name of an individual at the

organization where possible.

Sampling Techniques

As all potential actors in a social network were not known ahead of time for the
sites, sampling techniques were used to select respondents to be included within the
study (Wasserman and Faust 1994). At all sites, purposive sampling (Bernard 2006)
was conducted in order to include in the sample as many groups and interests as could
be identified through key informant interviews and observation. While the samples are
not random, efforts were made to maximize variability in respondents byisgritpin
different locations on different days and at different times. An effort wale noa
include both groups identified as traditional stakeholders though key informant
interviews, such as fishermen and tour guides, as well as other professsoliiselg to

be engaged in the use of marine reserves. Those groups who relied more heavily on the

29



marine reserves for their livelihoods, including fishers and those in the tourisnryndus
were deliberately overrepresented in the sample in order to ensure a bigadfra
responses from these groups. At sites where there were few fishertoan guides
present in the community, these occupations make up only a small percentage of
responses. In addition, an effort was made to include groups likely to be
underrepresented, including women, the elderly, and ethnic minorities whereblgplic

A random sample, while ideal, would have required considerably more time in
order to identify community members selected randomly, and then track them down,
possibly requiring several attempts to locate some community membeosildt also
be practically impossible, given the lack of information available for most of the
communities on population sizes and addresses. The methods of respondent selection
were comparable at all sites.

At each site, a certain percentage of individuals approached were untalling
answer the survey, potentially introducing some bias into the sample. The respmnse ra
was generally high, varying from approximately 85 to 95% at each site of inds/zidua
approached who were willing to answer a survey. However, those unwilling to answer
the surveys were often from underrepresented groups. Women were more likely than
men to refuse to answer the survey, as were those who did not speak English as a first
language. Frequently, those who were unwilling to answer the survey wege thos
individuals who were unfamiliar with the marine reserve, or who felt they could not
speak intelligently about the marine reserve because they claimed toiktlgoabbut it.

On a couple of occasions, individuals were unwilling to answer a survey because of a

30



perceived injustice regarding the marine reserve, or because they wdlimgnavi
speak to a foreigner. These types of reactions were atypical, however.

While Spanish language surveys were employed at the two Belize sitesder
who did not speak English fluently, individuals who did not speak English as a first
language could be found at all of the sites. At many of the sites, including Hath Be
sites and St. Eustatius, there was a small group of Chinese immigrantsfsenoen
were unable to answer the survey in English.

Where possible, local men and women were employed to conduct surveys after
being trained by the researcher, and multiple interviewers were useditaisalhsall
sites, the sample is composed of both surveys conducted by local assistants and by the
author. Using local research assistants can have a number of advantaggisgncl
getting more honest responses (eliminating the bias of answering whedgpbadents
believe the researcher wants to hear), and gaining access to individuals amtheteas
might otherwise be difficult to access. Local assistants when possiidled&s the
community where the surveys were being conducted, and thus had an intimate
knowledge of the community and its residents. However, using local reseastardssi
also introduced some problems into the data, including missing data, and concern about
whether the questions were being asked consistently in the same way. Aeone sit
(Laughing Bird Caye National Park), a number of surveys had to be disregarded
because of inconsistencies introduced by local research assistants.itmadtdne
site a counter-accessibility problem was introduced, where community mewmdre
more likely to respond to an outsider (the researcher) than locals (themesearc

assistants), whose motives they questioned.
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Using both local and foreign researchers ensures a more diverse sample, as
locals may encounter different individuals than those encountered by the autfabr. Loc
assistants are more likely to ask people they know, and have more access to private
homes; these individuals may not have been included in a survey otherwise.

Table 3 below calculates the percentage of the population surveyed for each sit
While the percentage varies considerably by site, at all sites but one (Hol @has M
Reserve), more than five percent of the population is accounted for in the surveys

conducted within the communities.

Table 3. Percentage of population surveyed

Site (and associated Population | Number of Percentage of
communities) surveys population

Scotts Head/Soufriere Maring 1757 300 17.1%
Reserve
(Scotts Head and Soufriere)

Hol Chan Marine Reserve 8400 384 4.6%
(San Pedro)

Laughing Bird Caye National 1550 235 15.2%
Park
(Placencia and Seine Bight)

Saba National Marine Park | 1349 119 8.8%
(Saba)

St. Eustatius National Maring 2292 187 8.2%
Park (St. Eustatius)

Buccoo Reef Marine Park | 4663 269 5.8%
(Buccoo, Bon
Accord/Canaan)

Network Analysis

A subset of questions asked in the survey asked respondents to identify
individuals involved in the MPA, as well as to name the individuals they would
approach with questions or opinions about the MPA. These questions served as the

basis of a social network analysis later developed for all sites. The netmalylsis
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guestions were based on a free recall, where respondents were asked toaranre act
response to questions, rather than providing them with a roster, or a list of pteesele
names. All actors must be known ahead of time in order to use a roster technique
(Wasserman and Faust 1994), and this was not feasible for these sites. The digadvant
to using the free recall technique is that respondents do not always reportehccurat

their interactions with others, and often misrepresent their relationshipsgajting

certain individuals, or over- or under-estimating their frequency of contttbtters
(Wasserman and Faust 1994). In this case, individuals are not asked specific
information about their relationships, but may underreport their relationships becaus
they forget to name someone they know who in actuality they might seek out regarding
the marine reserve. It was also a common occurrence for individuals to forgatrtae n

of someone they may not interact with on a regular basis. Sometimes respondents would
be able to describe someone to whom they would speak about the marine reserve, and
who had a role in managing the marine reserve, but could not recall the individual’'s
name. If the individual could not come up with a name, it was not considered to be a
relation.

The network data was treated as asymmetrical, or directional, data, as the
networks described in Chapter 5 generally flow in one direction. Wellman (1983) notes
that the world is composed of asymmetric ties bound up in hierarchical structures.
Within the real world, the relationship between two individuals is rarely synoaletr
Ties between two people are usually asymmetric in both content and intendltpdWe
1983). Respondents are naming an actor to whom they would address an opinion or a

guestion, but the actor named may or may not have the same relationship to the

33



respondent. In the case of marine reserve management, this is unlikely, a$ tm@st
actors named at all sites played some role in managing the marineyesehare
unlikely to have a personal relationship with everyone in the community.

Wasserman and Faust (1994) note that defining a group, or the collection of
actors on which ties are to be measured, is problematic, as is specifyingmbek net
boundary. In some cases, the boundary may be determined by the actors themselves, or
may be determined by the researcher’s theoretical concerns. In tleeksepresented
in this study, networks were defined by geo-political boundaries. Howeveg, gom
these were more precise than others.

To determine the boundary of each network, | selected a geographically-
bounded study area; in each case, a community or multiple communities, with otura
politically-defined boundaries. | included as community members, and as pagt of
network, anyone who lived or worked within the community, but not individuals who
happened to be passing through. Three of my study sites had natural boundaries because
they are islands (Saba, St. Eustatius, and San Pedro, Belize). The communities of
Placencia and Seine Bight, Belize and Soufriere and Scotts Head, Domirecaasg
to define because they all exist as geographically distinct villapescdmmunities of
Tobago, however, were more difficult to define. While Buccoo is more or less
geographically distinct, Bon Accord/Canaan and the surrounding communities are
geographically indistinct, with each community distinguished mostly by road sig
indicating one village or another, and adjacent to several other communities. While
selecting this boundary for the network analysis is somewhat artificisdsinecessary

to define limits to the network.
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Data Limitations

While ideally in social network analysis the networks would be complete, and
include all possible actors, limitations to data collection required that thenkstize
incomplete and encompass only a sample of actors within each community. Efforts
were made to find and survey every individual named by one of the respondents as
someone they would speak to about the marine reserve. However, time and logistical
constraints made it impossible to find and speak to all of these individuals for the
purposes of this study. As a result, sub-groups are identified within the network where
one or more respondents named an individual who is otherwise unconnected to the
network. In most cases, this individual was named by only one respondent, and was not
identified as someone connected to the marine reserve during key informameuge
There is thus no conclusive evidence about whether these named individuals have any
influence or power within the larger network, and thus whether they provide a conduit
or a dead end to respondents in sharing and seeking information about the marine
reserve. However, as an effort was made to include in the networks all indsvidual
known to be actively involved in the MPA, it is unlikely that any of the networks
missed any significant sub-groups of actors.

As Costenbader and Valente (2003) have noted, individuals who are not
included in a network analysis study, particularly where the network is edngd it is
here, are likely to be those individuals who are on the periphery and have fewer
connections to the rest of the network. Individuals with fewer connections are more
likely to be harder to find or contact when the survey is being conducted, or to cefuse t

participate in the survey. This may mean the data here are skewed stig/aitgl t
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including respondents who have participated in the MPA, as they may be more visible
within the network and more likely to respond to a survey.

One potential problem with survey data used to generate social networks is the
problem of “noise” within the network, when respondents report links that do not
actually exist (Rogers and Kincaid 1981). This is a particular hazard in thys stouere
individuals may report someone they know of who is involved in the marine reserve,
but may not have a personal relation with that individual. However, while the data may
be biased toward including more links with key individuals than actually exist, this
information still demonstrates a knowledge of key individuals in the marine/egser
and the potential for information exchange.

The network analysis data required asking respondents about not only the names
of other people, but also their own names, to be able to link them to the network in the
case that they were named by someone else. While all of this data has been kept
confidential, and the confidentiality of the data was expressed to respondentsna¢ the
of the survey, some were unwilling to provide their names. An additional difficulty was
that as nicknames are very common in the Caribbean, it was sometimes ddficult
match up the nicknames provided with the real names of individuals involved in the
MPA. Commonly respondents knew those involved in the MPA only by their nickname,
and not by their proper name.

There was sometimes reluctance on the part of respondents to provide personal
data about themselves, particularly their age and years of education.titkiscewas
more common among women than men; women are more likely than men to have data

missing in the data set.
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In a couple of the sites visited, there was a certain degree of suigeng fat
present, where community members had been surveyed in the past about the MPA. At
the Scotts Head/Soufriere Marine Reserve and the Laughing Bird Cagedi&ark in
particular, many community members stated that they had already respoiaded t
survey about the MPA; in only a few cases, however, did this lead to people being

unwilling to respond to a new survey.
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CHAPTER 4. SITE DESCRIPTIONS AND ANALYSIS

What follows is a qualitative description of each of the six marine protected
areas included in this study, with information about the current management and
pressing issues gathered from discussions with key informants and from abasrvat
during visits to the communities. The co-management structure is describedhfor ea
MPA, with discussion of which stakeholder groups are involved in the co-management
process. A brief analysis of the representativeness of each aremtgsmpresented.

Each site is also analyzed to determine the degree of co-managemerdrbtsedcale
developed by Pomeroy et al. (2004) (Table 1), and the stage of implementation of the
co-management.

Of the six marine protected areas, all have been in existence for a¢teast t
years. The St. Eustatius National Marine Park and the Laughing BirdN2dipaal
Park, both established in 1996, are the newest MPAs, and Buccoo Reef Marine Park,
created in 1973, is the oldest. The co-management arrangements at all but the Buccoo
Reef Marine Park are in the post-implementation stage, and likewise, the co-
management arrangements at all but the Buccoo Reef Marine Park and Hol Chan
Marine Reserve are delegated co-management arrangements, whichyPetraéro
(2004) define as an arrangement where the government lets formallyzedyasers or
stakeholders make decisions. Stakeholder participation is also discussduddtteac
sites based on two different models of participation.

Table 4 below presents a summary of the six sites selected as parttoéithe s

and of some of the key factors influencing participation and co-managemanhat e
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The marine protected areas vary in such factors as their objectives and thégopula
sizes of the communities that use the MPAs. One commonality amongst each of the
sites is the existence of tourism as a significant economic driver in thewotynand,
consequently, each MPA has either the promotion or management of tourism activitie

as an objective.
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Table 4. Summary of study sites and factors relevant to participationtaeach.

Site Communities | Population | MPA Objectives | Economy/ | Year Number of | Managed by
Activities Established | Fishermen
Scotts Head/ Scotts Head | 721 Reduce user Fishing, 1987 ~250 Local Area Management|
Soufriere Marine conflicts between | tourism Authority (LAMA),
Reserve, Dominica Souri 1036 fishermen and Fisheries Division
ouiriere ’ dive industry, and
protect traditional
fishing activities
Hol Chan Marine San Pedro 8,400 Preserve coral Tourism, 1987 35 Board of Directors,
Reserve, Belize reef, promote construction Fisheries Department
tourism
Laughing Bird Placencia 750 Protect island Tourism, 1991 N/A Friends of Nature,
Caye National Seine Bight | 800 from development| fishing Forestry Department
Park, Belize and fishing,
promote tourism
and local access
<. Eustatius St. Eustatius | 2,584 Manage and Oil 1996 18 STENAPA
National Marine conserve natural, | transship-
Park, Netherlands cultural and ment,
Antilles historical marine | tourism
resources for
sustainable use
Saba National Saba 1,349 Protecting and Medical 1987 ~35 Saba Conservation
Marine Park, managing Saba’s | school, Foundation
Netherlands natural resources | tourism
Antilles
Buccoo Reef Buccoo 1,090 Protect coral reef,| Tourism, 1973 N/A Fisheries Department,
Marine Park, Bon Accord/ | 3,571 promote tourism | commercial/ Buccoo Reef
Tobago Canaan retail Management Committee

Buccoo Reef Trust




The communities and countries where the MPAs are located differ in factors
such as size, culture, and history, and these differences must be taken into account
when attempting to explain differences in participation among sites. ko, the
population sizes of the communities vary considerably, from San Pedro, Belize, a
large island with a reported population of 8,400, to the island of Saba with a
population of just 1,349. The population size of these communities will considerably
influence some of the variables measured in this research, particuldrgyaslate to
the network analysis. In smaller communities, residents are more likehpto dach
other and to know or know of the individuals responsible for managing the MPA.

The number of individuals working as fishermen in Scotts Head and Soufriere
is much larger than at any of the other sites, and likewise the importandargj fs
the economy of these villages is much greater than elsewhere. On the other hand,
fewer than one percent of residents in either St. Eustatius or San Pedro work as
fishermen.

Cultural differences are also likely to be significant, particularifpstering a
culture of participation in these communities. All of the nations where these MPAs a
located have a colonial history. Dominica, Belize, and Trinidad and Tobago were
recently British colonies; Belize only gained its independence in 1981, while
Dominica became independent in 1978 and Trinidad and Tobago in 1962. Saba and St.
Eustatius, as part of the Netherlands Antilles, are considered autonomasfsitate
Netherlands. As such, they have a different system of government than the forme

British colonies.
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The two sites in Belize are highly ethnically diverse; the majoritysafieaits
in San Pedro are mestizos, with many Spanish-speaking recent immigvamts fr
Honduras, Guatemala, and Mexico, while Placencia has a mix of Creoles, mestizos
and Maya, and Seine Bight is primarily a Garifuna commurgotts Head and
Soufriere, on the other hand, are very homogeneous communities, with nearly all
residents of Afro-Caribbean descent. Saba is a community divided between the
descendents of the few families originally on the island, descended from thie Scotc
and Irish, and newcomers, many of whom are white or Creole. The diversity of
ethnicities and cultures between these various sites undoubtedly is responsible for
some of the differences observed in the way co-management functions at each MPA.

Each of the sites is discussed in further detail below.

Co-management processes

Each of the sites here is analyzed according to Pomeroy’s scale oginefsta
implementation and the degree of co-management (see Table 1 in Chapter 2). All of
the sites selected for this study have been in place for at least a degsidi®rmuch
longer, and are in the post-implementation stage. The co-management of the Buccoo
Reef Marine Park, however, is in a pre-implementation stage. Additionally, most
function at the level of delegated co-management, where the governméornhetiy
organized users or stakeholders make decisions (Pomeroy et al. 2004); in ngst case

there is a management body made up of stakeholders responsible for much of the

! Generally speaking, Creoles are individuals ofediAfrican and European heritage, Mestizos areioéth
Spanish and Native Indian heritage, Mayans aradtige peoples of Belize. Garifuna are a distitichie group
on the coast of Belize descended from African |lave
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management of the MPA.

Table 5. Summary of Stage of Implementation and Level of Co-Managemeot Sites

Site Stage of Implementation | Type of co-management
Scotts Head/Soufriere Marine Post-implementation Delegated

Reserve

Hol Chan Marine Reserve Post-implementation Collaborative
Laughing Bird Caye National Park | Post-implementation Delegated

St. Eustatius National Marine Park | Post-implementation Delegated

Saba National Marine Park Post-implementation Delegated

Buccoo Reef Marine Park Pre-implementation Consultative

Participatory processes

Participation at each of these sites was highly variable. Participainoec
regarded on two scales; the extent of participation, or how widespread padicipati
within the community (both in terms of the percentage of the community partigjpati
and the number of stakeholder types participating), and the type of participation, or
how people actually participated. It is important to underscore the obvious, that
communities and stakeholder groups are not homogenous, and likewise, participation
is not homogenous. As Arnstein (1969) argues, what is significant in participatory
processes is not whether community members are able to attend a mee{ngsant
their opinion, but whether they have the power to change the outcome of a decision.
Data collected on participation are very basic, asking only about whether intBvidua
had attended a meeting or participated in another activity, and if so, how they had
participated. The questions of meaningful participation and power can only bednferr
from the key informant interviews, which gathered additional information on how

stakeholders had been participating in co-management or otherwise.
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Figure 3. Arnstein’s Ladder of Participation (1969)

Arnstein’s ladder of participation, widely discussed in the literature and used
here as a model for evaluating participation, is focused on achieving citizen pow
through participation. While this model is somewhat useful in describing various
levels of participation, it is also (necessarily) simplistic, asfiiésised only on
participation as a means of achieving citizen power. It has been critioizeafong
other reasons, neglecting to explain differing levels of participation ferett
community members or groups (Tritter and McCallum 2006).

Choguill (1996) has developed another scale of participation more appropriate
for evaluating participation in underdeveloped countries. She suggests using the term
community participation instead otitizen participation, to imply that participation by
individuals does not necessarily lead to benefits for the community as a whole. While
this scale is geared toward development projects and focused on poverty alleviation, it
is appropriate for discussing marine protected area management as tell. Bo
Arnstein’s and Choguill’'s models imply that the community has a singleegitihat
can be achieved through participation; it is more often the case however that the
interests of community members and groups are in conflict, and participatareby
group may not be in the best interests of others. As Suarez de Vivero et al. (2008) have

aptly noted, participation and devolution do not have a linear relationship, and more
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devolution does not necessarily lead to greater participation. The Arnstein and
Choguill models can be more appropriately described as characterizing tsedaftag
devolution, rather than participation.

Participation should thus be considered at both the community level and the
individual level. For this analysis, however, it is not feasible to thoroughly discuss
how each individual did or did not participate, as for the most part these processes
were not observed. What is analyzed here is the opportunity for participation by
stakeholders at each site, as well as the opportunity for representatiahobaise
structure of the co-management process as well as the extent to whipaieoh
has been invited or encouraged on a greater scale. The level of participadch at
site mirrors the level of co-management at each site based on Pomeats; sis¢he
level at which stakeholders can participate will be related to the desiga @d-th

management structure.

Table 6. Summary of Level and Extent of Participation at each site

Site Level of Participation | Level of Community
(devolution) Participation

Scotts Head/Soufriere Marine Resernv@elegated Low

Hol Chan Marine Reserve Partnership Medium

Laughing Bird Caye National Park | Delegated High

St. Eustatius National Marine Park | Delegated Medium

Saba National Marine Park Delegated High

Buccoo Reef Marine Park Consultation Low
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Soufriere/Scotts Head Marine Reserve

History

The Soufriere/Scotts Head Marine Reserve (SSMR) is located along the
southwestern coast of Dominica, and borders the communities of Scotts Head,
Soufriere, and Pointe Michel. Work on establishing the marine reserve began in 1987,
primarily by the Director of the Fisheries Division at the time, and & effcially
codified under Fisheries Act No. 11 of 1987 (James et al. 2006). "The goal of the
project is to minimize user conflicts, preserve traditional fishing cdjwaer to the
trends in development and conserve a resource that is unique to the area.”{SIDSne
n.d.) Dive tourism was just beginning in Dominica during the time at which the
reserve was first conceived, but its founders were aware of the grtremus in
tourism and anticipated future conflicts in this region. One of the goals of theereser
was to preserve access to traditional fishing grounds for the area’sieshar the
face of increased demand for recreational activities. As such, the raseavwsas
divided into four zones: the Fishing Priority, Recreational, Scuba Diving, and Fish
Nursery zones. These zones were for the most part developed following existing
traditional usage of these areas, and based on discussions with stakeholders in the
planning stages. The Nursery zone was created based on scientific surteyareat
(Lawrence pers. comm.), and the only activities permitted are fismesearch and
education (James et al. 2006). The Recreational zone is a small area se¢taaside a
popular bathing beach for swimming and snorkeling, and the Fishing Priority and

Scuba Diving zones are set aside for those activities respectively.
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By and large, the fishermen fishing out of this area have not traditionally
fished within the confines of what is now the SSMR, but instead fish farther out to sea
for pelagics including tuna and marlin. In exchange for their cooperationheitinok:
take areas, the Fisheries Department promised to assist the fisherb¢aining Fish
Aggregation Devices (FADs) to enhance their fishing capacity. Some of the older
fishermen who can no longer go very far out to sea to fish have traditionally esed th
nearshore area to set fish pots for balao and other small pelagics, priorarily f
subsistence fishing. Additionally, those fishermen who cannot afford an engine for
their boats still fish using a rowboat, and thus fish close to shore. The Fishing/Priori

Area was designed to preserve these traditional fishing activities.

Management

The SSMR is co-managed by the Fisheries Department and the Local Area
Management Authority (LAMA), formed in 1994 to implement the management of
the marine reserve (James et al. 2006), and made up of representatives fsam vari
stakeholder groups. Groups with designated representation on LAMA include dive
operators through the Dominica Water Sports Association, the Scotts Hea@8ouf
Village Council, the fishing cooperative, the local youth group, and other mewiber
the community. While fishermen had been consulted in the early stages of the SSMR,
at present, there is no fisherman active with LAMA, in part because there Haenot
an active fishing cooperative in the community. During my research visits, one

fisherman was trying to restart a fishing cooperative in Scotts Head.
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The local community was very active in the SSMR in its early days. SSMR
Day is an annual celebration of the reserve put on by the Fisheries Depdhate
includes a quiz competition between schools. In the early days, the Fisheries
Department had a number of educational programs aimed at both the general public
and at fishermen to develop awareness of and support for the SSMR. They held a
number of public meetings in different fora, appeared on television and radio
programs, and had students do skits for the public related to the SSMR. The Fisheries
officers also met informally with the fishermen over rum to discuss theveeard to
garner their support. As a result of these efforts, many people within the cagmuni
were aware of the presence of the reserve, but did not necessarily suppkambit/or
anything about it.

Many of these outreach activities have since fallen off, although SSMRsDa
still celebrated each year. At present, LAMA employs four wardedsas an
unpaid, acting manager. Between 2002-2006, they hired a full-time manager with

funding from the EU, but no longer have the funding to pay a manager.

Community

As the name suggests, the marine reserve is adjacent to the two communities of
Scotts Head and Soufriere, in the southwestern most point in Dominica. The two
communities are separated by a road about a mile long. Scotts Head isan#dadit
fishing village, and fishing is the major economic activity (James et ab) 2fi€hing
is also important, although less so, in Soufriere. Roughly 90% of those who fish in this

area reside in Scotts Head (James et al. 2006), whereas residents ofeéSangmeore
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likely to be employed in trades such as construction, or to seek employment in
Roseau, the capital. Scotts Head and Soufriere are poor villages by Dominica
standards, and were more so at the time of inception of the SSMR. Scotts Head in
particular is still known to be one of the poorest communities on the island. There is a
small amount of tourism present in both communities; Scotts Head has a few small

guest houses and restaurants, and Soufriere has a dive shop.

| ssues

Despite the efforts to publicize the reserve and inform the community, public
support for the reserve is mixed. Many fishermen believe they have beenywrongl|
excluded from this area without consultation, especially younger fisherimemwere
not old enough to have been consulted during the planning stages. One of the
outcomes of the zoning of the reserve was that anchoring was prohibited from the
entire area. Prior to the creation of the reserve, yachts would sometirhes aifithe
coast, and a small tourist industry developed providing services to the yachts. Some
individuals, particularly those involved in tourism, continue to be upset about the loss
of the yachts, and strongly oppose the decision by LAMA not to permit yachts to
return to the area.

There is also a general lack of understanding by the public of the function of
LAMA. Many residents of Scotts Head in particular are angry with the nian w
currently serves as the chairman of LAMA. This individual is a weaéhiglent of
Soufriere who owns the dive shop and a lot of land in Soufriere. Many respondents

believe that he benefits financially from the SSMR, and some even believe that he
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personally created or owns the SSMR. There is also a good deal of conflict among the
members of LAMA. Although, according to the acting manager of the reserve, the
position of chairman within LAMA is only cosmetic, some of the members believe
LAMA should hold elections and elect a new president. Those involved in the dive
industry in particular believe LAMA is not functioning as it should, and that those at
the top will not permit any changes. It appears LAMA has few if anyingsewith

the Board, and rarely with the general public. While fishermen were involved in
LAMA and SSMR in the beginning, they are not involved today, in part it seems
because they have lost interest in the reserve. Several key informardseithdnat

LAMA is supposed to be representative of the community and give everyone a venue
to be involved and voice their opinions, but very few sectors of the communities
actually sit on the board or are functionally involved in the marine reserve.

During my second research visit to Dominica, the acting reserve manager
indicated he was planning to hold more meetings in the near future with members of
the fishing community. It is evident that the LAMA board and the marine reserve
manager do not necessarily function in coordination with one another. It is unclear
whether these meetings were to be through LAMA or just held by the matager a
The manager expressed a strong desire to keep fishermen engaged in the marine
reserve and talked about how important it is for fishermen. However, he did not seem
particularly concerned with involving other stakeholders in the process. This may be
where a disconnect exists. At present, LAMA has no fishermen serving on the
committee, and they are only represented through the Fisheries Depdiynery of

the reserve manager. On the other hand, LAMA has representatives from other groups
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in the community, including the dive industry and the village council. The perception
that LAMA was created to benefit the dive industry results from having twobeies

of the dive tourism community (co-owners of the same dive shop) as the two most
prominent members of LAMA, while in reality most of the decisions seem to come
from the manager himself.

James et al. (2003) found in their survey of fishers in Scotts Head and
Soufriere:

In terms of supporting the idea of the marine reserve when it was proposed,

slightly more than half (52%) of the fishers interviewed indicated thatditey

not support the idea. Twenty-eight percent supported the proposal for the

SSMR, while the remaining 20 percent did not know whether they supported

the idea or not. However, there is more support for the SSMR now (40% of the

fishers interviewed). Some stated their support on the condition that the SSMR
does not affect the livelihood of fishers. Nevertheless, the remaining 60 percent

do not support the SSMR. (37)

One particular impediment to receiving the cooperation and approval of the
fishing industry in Scotts Head and Soufriere is a lack of coordination within the
fishing industry. In late 2008, the fishermen in Scotts Head were in the process of
forming a cooperative, which they have not had for several years. A promirmemg fis
boat owner was spearheading the process and serving as the president. However, he
himself has never been to any meetings regarding the Scotts Head/8duaiere
Reserve or otherwise been involved in any way. Thus at the time of the resegch the
was no connection between the burgeoning cooperative and the marine reserve,
although perhaps once the cooperative becomes more active, they will have a
representative serving on LAMA.

Another point of contention has been the finances of the reserve. User fees are

supposed to be collected by all dive shops from divers who dive within the reserve and
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given to LAMA. A number of stakeholders reported there was no transparency
regarding what happened with the funds, and argued that the reserve management
must be taking the money. The reserve management claims the money goés towar
funding SSMR Day, and that many of the dive shops collect the user fees but do not in
turn give them to LAMA. The reserve has purchased a building in Soufriere with

funds received from the European Union with the intention of creating a visitor’s
center. However, during my two research visits the building was shuttered, and

LAMA reportedly did not possess the funds to open the visitor's center. Many
residents in the community displayed much skepticism about whether anything would
ever happen with this building, and in some residents’ minds, the empty building was

symbolic of a lack of management.

Participation

There are few opportunities for community members to substantively
participate in the SSMR in any way. LAMA does not hold meetings with the genera
public at present. The reserve manager reported to have been holding meetings with
fishermen, as did the Fisheries Department, but as there is not yet anisicing f
cooperative, there is no organized group of fishermen and so these meetings were held
with select individuals. Attendance at meetings or other participationrognoaity
members surveyed was low - only 14.3% - close to the lowest rate of participation
among all sites in this study. LAMA is designed to have its membersegprhe two
communities of Scotts Head and Soufriere as well as particular stakeholdes gr

within these communities, but when asked who was involved in management, few
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respondents named any individual other than the head of LAMA, about whom there
was a great deal of disapproval. Only 37.0% of respondents stated they believed their
interests were represented by those responsible for managing the MRAyeakedf

any of the sites where this question was asked. To become a member of LAMA, one
must be voted on by other existing members of the group; thus it is unlikely that
additional stakeholder representation on the board will be added anytime in the future.
While LAMA is set up to represent community interests, few community members

participate in any way or have the ability to have their interests repedsent

Analysis

The Scotts Head/Soufriere Marine Reserve should be considered at the post-
implementation stage of co-management. The reserve has been estalrishé88&y7,
and while there are still numerous conflicts around the management of tive reser
both within the community and between members of the management committee,
there is no serious discussion of changing the co-management arrangementiles the r
of the reserve. This co-management arrangement should be considered adlelegate
management scenario based on Pomeroy’s scale of co-management yRarakro
2004), as LAMA has the primary responsibility for management. LAMAl&ively
dysfunctional at present, but the few management activities that takeguielo&s
patrolling the reserve, are coordinated by LAMA and not by the FisheriestDepar
It was noted by key informants that for major changes to take place in reserve
management, LAMA would need to be dissolved, as it was created by the $iattute t

created the marine reserve.
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Following Arnstein’s ladder of participation, LAMA should be considered
delegated power, as a significant amount of decision-making about the marine reser
takes place at the community level. Choguill refers to this level as fsriper
(Arnstein has partnership as one level lower on the ladder), where decision-making
shared between outside interests and the community - in this case, theegisher
Department and LAMA. However, the remainder of the community, those who are not
on the board of LAMA, would probably be placed somewhere between informing and
consultation on the Arnstein scale. Other interest groups, such as the dive industry
operators, may theoretically be consulted by their representatives on thedrmhr
those individuals representing the municipalities may seek the opinions of their
constituents. However, there is no indication of whether the members of LAMA seek
out the opinions of others in the community, and if they do, it does not appear other
community members have any power over what takes place in the marine reserve.
Thus while the level of devolution for LAMA is relatively high, in that those who
participate on the management board and are thus responsible for management
decisions, have a good deal of power, the extent of participation, or how much of the
community participates, is low.

As a co-management organization, LAMA should be considered a success in
its design, in that community members have delegated authority to manage tiee mari
reserve. However, the lack of any fishing representation on the committas anea
significant and important stakeholder group is not being represented in the co-
management process. The SSMR has also been unsuccessful from a participation

standpoint, in that the co-management of the reserve has not led to greater

54



participation by stakeholders in meetings and other management activitids. L

should be considered an example of a co-management body arrangement that does not
represent the interests of the community as a whole. It could be arguedstigad tim

has been co-opted to serve the interests of one particular stakeholder grouge(the di
industry), although the addition of one or more fishermen to the board could shift the
balance of power back to something more representative of community interests at

large.

Hol Chan Marine Reserve

History

The Hol Chan Marine Reserve was established in 1987, when local people in
San Pedro lobbied for its designation to preserve and manage the reefs off Asnbergri
Caye. This came about in large part because a conflict had developed during the early
1980s between fishermen and tour guides over the use of the area, which was both a
productive fishing ground and known for its coral reef formations. The reserve was
developed through a public consultation process that also included an informal
advisory committee of stakeholders (Garaway and Esteban 2002). Hol Chan was
established as a multiple use MPA, and is made up of four zones. Zone A consists of
the reef and a channel running through the reef; this is a popular area for diving and
snorkeling, and these are the only activities permitted within this zone. ZortbeB is
sea grass habitat area; commercial and recreational fishing améteein this zone
with a license. Zone C is made up of mangroves; sport fishing is also permiged he

with a license. Zone D, known as Shark/Ray Alley, is another diving and snorkeling
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recreation zone; fishing is also permitted within this area (Garaway &elobis

2002). The original reserve had a total area of 1320 hectares, of which 1224 hectares
was marine, and 273 hectares made up the no-take zone. The Hol Chan Marine
Reserve is self-funded through user fees. The reserve received 38,687 visitors in 2001
(Galaway and Esteban 2002).

The Hol Chan Marine Reserve is off the southern end of Ambergris Caye, an
island consisting of the town of San Pedro. San Pedro is the top tourism destination in
Belize. Because of its location on the south end of the caye, away from the @aain ar
of town, most residents of San Pedro do not use or see the marine reserve on a regular
basis, although most are aware of its presence, if for no other reason than because
there are dozens of tour operators in San Pedro, nearly all of whom sell snorkeling
tours to Hol Chan. The Hol Chan Marine Reserve has an office in the center of San
Pedro, and many of the residents surveyed mentioned the office when talking about
the management of the reserve. The office, while small and set back a coupl&®f bloc
from the main tourist area, has a small interpretive center with displays thle
ecology of the reserve along with other information about the reserve.

The Hol Chan Marine Reserve has been well studied, and has generally been
considered a biological success in the literature. Increases in comligergiuable
fish stocks have been demonstrated for the Hol Chan Marine Reserve (Cho 2005).
Roberts (2000) found the Hol Chan Marine Reserve to be one of the most successful

MPAs in the world in terms of increasing densities of large fish.
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Management

The Hol Chan marine reserve is managed by the Hol Chan Marine Reserve
Board of Trustees, made up of the Fisheries Department, the Reserve Manacgr
NGO, a member of the business community (manager of a local bank), the Chair of
the San Pedro Tour Guide Association, a member of the fishing community (the
former head of the fisheries coop who is nhow the Minister of Tourism), a
representative from the Coastal Zone Management Institute, the Finaswieta®y
from the Minister of Finance, and the chair of the Fisheries Advisory BoardeThe
individuals are appointed by their various groups, and the groups represented on the
board are chosen by the board. The board reportedly has quarterly meetings. The
Board of Trustees is responsible for making decisions about the management of the
reserve.

There is also a management organization directly responsible for the-day-to
day management of the reserve run by the reserve manager, who also sits oncthe Boa
of Trustees. At the time of research, there were fourteen employbesnaartine
reserve including six rangers, a biologist, and educational and adminisstafivd he
Hol Chan Marine Reserve has a management plan, but according to the manager, the
reserve is managed adaptively, and the management plan does not reflect current
management strategies (M. Alamilla, pers. comm.). The organization iactesg in
the schools, holding Reef Week each spring, an educational program held with school
children that celebrates the island’s reefs, as well as additional educapars in

the schools that take kids out to the reef. The reserve staff also does redeéest (at
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yearly) training programs with the dive shops, through visits to the dive shops by the
staff biologist and other staff members.

In 2007, the size of the Hold Chan Marine Reserve was tripled as the result of
a community initiative from the tour guide association. The tour guides are the mos
visible and active stakeholders of the reserve, and they have the most to bamefit fr
it. The Board of Trustees recently increased the user fee to the resergeaammdat
decreased visitation to the reserve, an outcome desired by the reservemesi age
a way to limit overcrowding and resultant reef damage. This action was not supported
by the tour guides. The tour guides generally have a high level of respect afat trus
the head of the Tour Guide Association, who represents them on a number of issues.
The tour guide association had an office until recently, but the office was closed in
December 2008.

Fishing is minimal in the reserve; there are few fishermen still orsldued.
According to the coop manager, there are 20 active fishermen on the island, and 35
fishermen total. Some of the fishermen fish only during the first few wefedanch
and lobster seasons, and work other jobs the rest of the year. Many of the fishermen
switched to being tour guides during the 1980s as the tourism industry on the island
began to grow, and as the fishery was in decline (Gallaway and Esteban 2002). The
park rangers mostly monitor tourist activities, as fishing is not a signifaivity

within the reserve.
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Community

San Pedro has a large tourism industry, but unlike many communities
throughout the Caribbean with a significant tourism presence, the majority of
businesses are owned by local residents, and the local community has greatly
benefited economically from tourism (Garaway and Esteban 2002). Socially and
economically, San Pedro is largely divided between those who were born there and
those who were born elsewhere, either on the mainland of Belize or elsewhere in
Central America. People born on San Pedro (San Pedrans) have a clear sedse of pri
about being from there, and appear to possess a strong sense of civic engagement.
Many San Pedrans are middle class business and property owners, whereas many of
the people who have come from elsewhere in Belize or Central America work in
service jobs. The island has a very active Lion’s Club, and regular community
activities both with the schools and with adults, all of which are advertised in the loca
paper.

San Pedrans were for the most part well informed about the reserve and its
management, and had strong opinions about the marine reserve and about other
activities taking place in the coastal zone. Information about the resdrequently
published in the local paper or on the local television show; respondents did not often
report getting this information directly from the marine reserveaffic

On the other hand, respondents not originally from San Pedro often expressed
the opinion that the San Pedrans were the ones who made most decisions and excluded
the rest of the community. In particular, those who have moved to San Pedro recently

(a number of whom speak little English) are not generally well representecisiode
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making for the marine reserve, as most of the individuals involved in managing the
marine reserve are long-term residents of San Pedro. Nor are thegemecigrants
generally aware of who is involved in the marine reserve beyond knowing that it

exists.

| ssues

A common criticism from community members about the Hol Chan
management was the belief that the marine reserve staff benefit fihaftoma the
reserve. A number of people reported that the rangers charge people for detgance
and then pocket the money themselves. The reserve has historically had probtems wit
financial accountability and transparency regarding the funds collecideaision-
making about the funds (Cho 2005). Some people also expressed concern that
members of the staff, and particularly the manager, were not sufficiensiynadly
invested in the success of the reserve.

The major ongoing issue in San Pedro is the South Beach development
proposed for the south end of the island. This would be a massive high-end residential
development built to resemble South Beach, Miami, and would be directly adjacent to
the marine reserve. Most of the community is strongly opposed to the development,
and the developer is an American in the process of completing an extensive
development on the north of the island. There was widespread recognition that this
development would impact the island’s natural resources and thus tourism, although it
was unclear whether community members were aware of its proximity hoattiee

reserve.
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Participation

Stakeholders are primarily represented in the Hol Chan Marine Reserve
through its Board of Trustees, which has members selected to represemtdiffere
stakeholder interests on Ambergris Caye. The management organization istivery a
in informing the community about developments related to the marine reserve and in
organizing events related to outreach. They occasionally hold community-wide
meetings about the reserve, and they regularly do trainings with dive shops and other
tour guides. There are few opportunities for other community members topadetic
directly in marine reserve management. Of residents surveyed, only 16.6% gaid the
had attended a meeting or otherwise participated in the marine reservesimagm
The reserve staff regularly hold trainings with dive operators and toursgaide
educate them about the reserve and its management. These meeting®seasean
outreach activity than as a participatory activity. Some of the otheitiast
mentioned in addition to meetings were clean-ups and school activities.

The individuals serving on the Board of Trustees were often named by
respondents as people they knew who were involved in management, particularly the
NGO representative and the head of the Tour Guide Association. A total of 64.6% of
respondents said they believed their interests were represented by management, t
highest percentage of any site where this question was asked. The gprepsnted
on the board are specifically named in the legislation creating the board and the
marine reserve, and the individuals representing these groups are appointed by thei
individual groups, most of which are formal organizations. Other community members

do not have the opportunity to participate as part of the board without belonging to one
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of these organizations. Generally, the residents of San Pedro appear to veethirl
represented by the reserve management, but they have little direct involvehent
reserve. As mentioned above, however, many of the island residents who have moved
there more recently, as opposed to being born in San Pedro, feel left out of the process.
The members of the Board of Trustees are for the most part native San Pedrans a

outsiders do not have representation on the board.

Analysis

The Hol Chan Marine Reserve is in the post-implementation phase of co-
management. The board of directors responsible for directing the management
organization is well established, and the marine reserve is more or lesgdeutipn
the community. The reserve is managed through a process of adaptive management
(Alamilla, pers. comm.), and thus the management plan is constantly beingl revise
but the co-management process and activities such as enforcement am@nstable
unlikely to undergo significant changes in the near future. This reserve can be
considered managed through a collaborative co-management arrangenesatan
organization responsible for management activities and a board of directors, drawn
largely from the local community, is responsible for decision-making and for
overseeing the management organization. However, the Belizean governhhent sti
maintains considerable control and responsibility, as representatives fran som
government departments sit on the board of directors. Their role on the board is equal
to that of the community members.

The Hol Chan Marine Reserve can be considered an example of partnership on
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Arnstein’s ladder, where much of the power over managing the marine reserve has
been granted to the management organization and its board of trustees, yet some
control is still maintained by the Fisheries Department and the governoogmt

directly and through the seats they maintain on the board of trustees. Thereds lim
opportunity for the rest of the community to participate in management other than
through the board of trustees. The staff of the marine reserve holds regulagmeeti
with tour and dive guides on the island, but these meetings seem to be mostly for the
purposes of informing the guides about the marine reserve, rather than encouraging
their input.

The Hol Chan Marine Reserve can from one perspective be considered a
successful co-management arrangement, in that the group of individuals responsible
for managing the reserve seem to represent the interests of the gpeateunity. The
representation on the Board of Trustees is fairly diverse, and includes tire maj
stakeholder interests of the community (tour guides, tourism, fishing, business, and the
environmental community). However, the Hol Chan Marine Reserve has not been
successful from the standpoint of promoting broader participation by stakeholder
through the co-management body. While there appears to be generaltgatisfdab
the marine reserve, greater participation should be a goal of the co-manageard

to ensure greater representation of community interests.

Laughing Bird Caye National Park

History

Laughing Bird Caye is a small, sandy caye of 0.56 hectares off the coast of
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Belize, located between the village of Placencia and the barrier reetldihe has
reefs on either side, and the water adjacent to the island is protectedadghmart
park; the total area of the national park is 10,094 hectares (Cho 2005). Laughing Bird
Caye is located about 12 miles from Placencia, and cannot be seen from thadnainla
because of the island’s low profile. The island has a ranger station, arderaliative
center, and a few moorings. In addition to the significant numbers of tourists who
come to snorkel or dive around the island during the tourism high season, some charter
boats from elsewhere stop at the island for a picnic, and many locals fraendtdac
and other communities come to Laughing Bird Caye to picnic and bathe.

In 1991, a group of fishermen and other residents of the communities of
Placencia, Seine Bight, and Independence formed the Friends of Laugliricpie
and petitioned the government to declare Laughing Bird Caye a national pérk. At
time, Laughing Bird Caye was used by local residents, who would travel islahé
to picnic, by local fishermen, and by an emerging tourism industry. A developer was
attempting to purchase the island, generating great concern among lataitsesi
about the loss of access to the island and its resources, and so they convinced the
government to purchase the island instead and declare it a national park. Many of the
individuals first involved in this effort are still actively involved with the orgahan,
with a couple of them presently serving on the Board of Directors. In 1996, Laughing
Bird Caye and several other sites on the Belize Barrier Reef wereedkeals&Vorld
Heritage Site by the IUCN.

In 2001, the Friends of Laughing Bird Caye signed a co-management

agreement with the Department of Forestry to co-manage the park. The drganiza
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later changed its name Friends of Nature, as its purview increased to imgude t
Gladden Spit and Silk Cayes Marine Reserve. Today, the group is formally known as
SEA, or the Southern Environmental Associatjdraving merged in late 2008 with a
group known as TASTE out of the town of Toledo, and is additionally responsible for
the Sapodilla Cayes Marine Reserve.

Initially, the newly-formed Friends of Laughing Bird Caye conducted
consultations with the fishermen in the communities as part of the creation of the
national park. These consultations did not all go smoothly in the beginning, but
according to key informants, more recently fishermen have been approaching the

Friends of Nature and asking them to protect more areas.

Management

Today, Friends of Nature works with the six main communities in the region to
ensure representation from each of them. These include Placencia, $éine Bi
Monkey River, Independence/Mango Creek, Sittee River, and Hopkins. The
chairperson (head of the local government) from each community, or another
individual appointed by the chairperson, sits on the Board of Directors of Friends of
Nature. The Board of Directors also includes a representative from thguider
association, the fishermen’s cooperative, the Belize Tourism Board, the regginal hi
school in Independence, the dive industry, a local businessman, and the owner of the

local shrimp farm. The individual groups forming the Board of Directors weeetsell

2 However, the group will be referred to Friends\ature throughout this document, as that is theenam
community members and even staff members wereaustillg to refer to the organization at the timelata
collection, as the name change had just taken place
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by Friends of Nature, and representatives are selected by theirtinesgeaups. The
Board is supposed to meet every two months.

During the time field work was being undertaken, Friends of Nature was
conducting a dive master training program designed as an alternative livelihood
project for fishermen from the southern region of Belize. They trained 31 new dive
masters to work in the tourism industry in 2008. Many of the fishermen work as tour
guides during the tourism season and fish during the off-season. Friends of Nature has
also been involved in taking local fishermen on field trips to other countries, including
Mexico, Cuba, and Guatemala, to teach them about alternative fishing techmdues a
methods. Many of these projects have been funded by the UNDP.

Friends of Nature has an office in Placencia, and many people in Placenci
were aware of the presence of the office. Unlike on San Pedro, the Frienatsia N
office is not designed for visitors and does not have an interpretive center. However, a
number of people from the community were passing through the office whike | wa
there. Rangers patrol Laughing Bird Caye and the other areas mandgezhdg of
Nature 24 hours a day, seven days a week. Additionally, there is a ranger piadrol sta

on Laughing Bird Caye and a small interpretive display.

Community

Because of its location offshore, Laughing Bird Caye is not directbceded
with any one particular community. There are six communities in the region
represented on the board of Friends of Nature, each considered to have a stake in the

marine park. Of these, the community of Placencia has probably the strongest ties
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the marine park. This is where the office for Friends of Nature is locateddikioa

to being geographically closest to the caye, the area’s tourism industipaily

based in Placencia, so many of the tours to Laughing Bird Caye depart fem her
(although the tour guides sometimes live in other communities and travel to

Placencia). Because of the tourism industry, Placencia, a small commiueig than

a thousand people, has a diverse population, with a number of Creoles, some Mestizos,
and a significant expatriate communityhere are also a number of Mayans who

work in Placencia or come to the community to sell crafts, but few of them reside in

the community full-time.

Seine Bight, on the other hand, to the north of Placencia, is primarily a
Garifund community, in which many of the residents make a living fishing. Unlike
Placencia, Seine Bight is largely a poor community. Independence isia large
community and the area’s population center. The regional high school is located there
and many of the individuals who work in Placencia reside in Independence. There is a

small ferry connecting the two communities across the lagoon.

| ssues

A number of residents complained of being deterred from visiting the
Laughing Bird Caye by the entrance fee that they did not want to have to pay;
however, key informant interviews revealed that Belizeans do not actuallyopay

an entrance fee to visit the caye. This fact seems to have been poorly commumicated t

8 Generally speaking, Creoles are individuals ofadiAfrican and European heritage, Mestizos areioéth
Spanish and Native Indian heritage, Mayans aradtige peoples of Belize.
4 Garifuna are a distinct ethnic group on the coa&elize descended from African slaves.
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the community.

During my research visit to Laughing Bird Caye, a sailboat attempted to
anchor on the reef, and while the tour guides who were on the island at the time were
very concerned and eventually directed the sailboat to a mooring, the two rangers
present on the island at the time took no action to prevent the vessel from anchoring.
Some community members had complained about a lack of enforcement by the

rangers.

Participation

The Friends of Nature provides several opportunities for community members
to be involved in the marine reserve at different levels. According to key inf@mant
they hold yearly community consultations, where stakeholders can learn about
developments in the park and express their interests, and they hold quarterly
informative meetings about the park through the education department. Each »f the si
communities in the region of the Laughing Bird Caye National Park has itauwoity
chairperson or another formal representative on the board. These individuals are
tasked with relaying information and issues regarding the park at theirwatgm
meetings, and receiving community input to bring back to the board. In this way, all
stakeholders of the park should have some degree of representation, and each has
some opportunity for participation. The Board of Directors of Friends of Natulsois a
designed to be representative of various stakeholder groups, and many respondents
within the communities named these individuals as being involved in the park.

The group least represented is newcomers to the communities or part-time
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residents who live in Placencia or the surrounding communities part of the year to
work in the tourism industry. Many of these individuals were unaware of the park, or
of the management of the park. Parsram and McConney (2004) note that Creoles in
the communities do not generally attend meetings, while Mayans and Garifuna are
more likely to attend meetings and be involved in what is happening with the national
park. | found a number of Garifuna in Seine Bight who had attended meetings, but
also found many Creoles who had been involved. In my own field work | encountered
few Mayans who had attended meetings. In their analysis of this MPA from 2004,
Parsram and McConney also noted:

Friends of Nature is seen by many as merely an extension of governthent ra

than a true representative of the people and resource users in the community.

There is little transparency and accountability of Friends of Naturegialipe

concerning funds and decision-making that affects key user groups (fishers and

tour guides). (2004, 9)

In my experience, the majority of people within the communities seemed to be
accepting of the MPA and of the role of Friends of Nature, so perhaps the issue of
representativeness has been counteracted by overall satisfaction withAhankl the
organization. However, there were some stakeholders who addressed concerns about
transparency and accountability of some of the staff.

The day before | arrived in Placencia, Friends of Nature held a consultation
with fishermen in the area to solicit their opinion about banning net fishing from
certain areas. The organization also holds numerous outreach and training programs
with tour guides and through the schools, as well as meetings and workshops with

fishermen, and many community members responded that they have participated i

these. In all, 25.2% of community members surveyed said they had attended meetings
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or participated in the MPA in some way, the highest percentage among MPAs in the

study after the Saba Marine Park.

Analysis

Both Pomeroy et al. (2004) and Parsram and McConney (2004) suggested the
co-management of the Laughing Bird Caye National Park was in the imyikgioa
stage. At the time the fieldwork was conducted in late 2008, however, the co-
management arrangement for this MPA could be considered in the post-
implementation stage. Many of the conflicts regarding the park had been resotved, a
there is active and ongoing management and enforcement of the park. Ponaéroy et
(2004) further suggested that the Laughing Bird Caye reserve is manageghthr
form of delegated co-management. My fieldwork confirms this; while the park is co
managed with the Department of Forestry, decisions regarding managenvezit as
management actions are all made by Friends of Nature.

Friends of Nature, responsible for managing the Laughing Bird Cayenidht
Park, is another example of delegated power. In this case, the co-management
organization has most of the responsibility for managing, but the government still
retains a certain degree of authority. The level of devolution at this siteiler <0
that at SSMR, but the extent of participation within the communities is higher.

Overall, the co-management of the Laughing Bird Caye National Parldshoul
be considered a success from the perspective of representation. The board of Friends
of Nature is large and diverse, with a wide variety of stakeholders rafgds€or the

most part, the primary stakeholders of the marine park are well representedcon t
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management body, and there are no significant groups of stakeholders completely left
out of the process. This MPA should also be considered successful from a
participation perspective, based on the large percentage of respondents who have

attended meetings compared with most of the other sites.

Saba National Marine Park

History

The Saba National Marine Park was founded in 1987 as a means of protecting
and managing Saba’s natural resources. The park is comprised of about 1300 hectares
surrounding the island out to a depth of 60 meters, and is zoned for various activities,
with a focus on recreational diving. The marine park began when the island
government wanted to promote dive tourism and protect the island’s unique and
relatively pristine coral formations, so they looked to the work STINARA done in
establishing the highly successful Bonaire National Marine Park (SabarZatise
Foundation 1999). Members of the island government contacted Tom van’t Hof, who
had been instrumental in Bonaire’s park, to work with them, and together he and the
lieutenant governor of Saba began the process of creating a park. According to
informants, there was extensive consultation and participation when the park began.
The government and van't Hof did surveys with fishermen at the outset, and held the
first public consultation in 1984. They provided free beer at the meetings to get people

to attend and had public meetings with fishermen. Fishermen were generally

® The management organization of the Bonaire Naltistagine Park, often held up as a standard of aessful
MPA
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supportive to begin with, largely because there was little subsistence fishiap@mn S
Most of the fishermen fish out on Saba Bank, well beyond the boundaries of the
marine park. The zones developed for the park were based largely on existing uses.
The government held open houses and presented different scenarios to the public
based on possible rules and zones, and they deliberately sought the participation of
fishermen, divers, and yachters in this process.

According to one informant, there was a lag time of about a year and a half
between when the consultations took place and when the park opened, and this
provided time for rumors to start and conflict to develop. Once the ordinance was
passed creating the park, most people lost interest in what was takingnulace a
stopped showing up for meetings. There have been no stakeholder consultations since
the park was opened because, according to one informant, there have been no

contentious issues.

Management

The park is currently managed by the Saba Conservation Foundation, which
has a seven-member Board of Directors. Members of the Board of Directors are
chosen by other members of the Board, who select individuals they believe are
appropriate. There is no maximum number of board members. Currently, of existing
board members, two are Saban, two are Antillean, two are American, and one is
Dutch. Of these individuals, two serve as part of the island government, one runs a
hotel, one owns a restaurant, and the other three are in non-tourism-related industries

The Saba Conservation Foundation is overseen by the Dutch Caribbean Nature
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Alliance (DCNA), an umbrella organization responsible for financial and neamegt
oversight of the national parks organizations on each of the Dutch Antilles.

The Saba Conservation Foundation holds a general meeting open to the public
every year, which informants say is usually sparsely attended by thershwuals
each year, usually the expatriate community. They also hold public neeting
whenever there is research to present. The organization has an office locatedalongsi
the island’s only port. The office has a gift shop for tourists and has educational
information about the marine park.

The Saba Conservation Foundation manages the marine park as well as a
terrestrial park, and runs environmental education programs on the island. The
organization has a manager responsible for both parks and the organization, a ranger
for the marine park, an educator, an administrator, and a few individuals responsible
for maintaining the trails for the terrestrial park. The organization hastaensexe
educational program where the education staff visits the local schools oncehaanont
work with all students between the ages of six and twelve. This program is focused
primarily on the marine park and teaching the students about the marine life around
Saba. For older children, the foundation runs a snorkel club, a sea scout program, and
a junior ranger program, all focused on educating the local youth about the marine
environment and getting them involved in the marine park. Additionally, the
foundation has an article in the local newspaper once a week about somethidg relate
to the marine park or the organization. As a result, awareness of the marine park on
the island was very high (greater than 95%), certainly amongst young peoplepbut als

amongst their parents. The organization runs an island clean-up twiceia wbah
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numerous locals participate. All of the dive shops (of which there are three, and one
live-aboard yacht that visits Saba frequently) are required to have tfepasticipate
in an orientation by the Saba Conservation Foundation.

The marine park has a management plan, but it is out of date, and according to
the manager, the rules are continuously being negotiated with the stakeholders. The
original ordinance creating the marine park doesn’t make the rulessadae rules
in place are left open to interpretation. The park boundaries extend out to a depth of 60
meters, and there are four different zones within the park. Approximately ahefthir
the park’s area is zoned primarily for diving, and there are dive moorings in place
throughout the park. Fishing is not permitted within the diving zones. The park
contains an anchoring zone where visiting yachts can anchor. The remaiasgrare
the multiple use zone, which is restricted to fishing and some diving, and the all-
purpose recreational zone, in which snorkeling, diving, fishing, boating, and
swimming are all permitted (Saba Conservation Foundation 1999). Saba residents only
are allowed to troll for pelagic fish or fish with a line from a boat within@hes of
the park other than the diving zone. Spearfishing is technically allowed within the
park, although the transportation of spear guns is illegal, and the collectiotiesf tur
within the park is prohibited. Fishermen are not allowed to place their pots in the
recreational zone. Nets are also prohibited throughout the MPA. Fishing within the
marine park is primarily for recreational or subsistence purposes, mostly byrok a
line, and commercial fishing rarely takes place in this area, as the pshimayf
grounds are on Saba Bank, several miles from the island (Saba Conservation

Foundation 1999). Reportedly, compliance by fishermen with the rules of the park is
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very good, and fishermen are rarely ever found fishing within the park. Accoading t
the manager, the rules are very rarely broken, but when they are no penaties are
issued, and he doubted whether they would ever be successful in prosecuting anyone
for breaking the laws. There are a few artisanal fishermen who égialily within the

park, although these are mostly teenagers with fish pots.

Community

Saba is a very small, volcanic island of roughly 13 square kilometers and a
reported population of 1349. The island has four separate communities:
Windwardside, The Bottom, Hell's Gate, and St. Johns. Each of these villages is
located in the hills, as opposed to along the coast, so none is actually on the water.
Tourism is important to the island, but because of its shape, Saba has no beach,
limiting tourism to primarily diving and hiking. The island has a medical school,
serving as an important driver for the local economy. The medical school arings
significant foreign-born population to the island, primarily American stsl@stdoes
the tourism industry, which attracts a largely European crowd.

Tangible benefits to the community from the marine park are primarily in the
form of dive tourism, although few local Sabans benefit directly from tourism.
Foreigners own all of the dive shops, only one of the hotels is owned by a Saban, and
only one or two of about a dozen restaurants on the island are owned by Sabans. Local
Sabans benefit more from the medical school on the island, by renting out apartment
to students, than they do from the marine park. Those individuals on the island

involved in the tourism industry are frequently also involved in the marine park; those
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not involved in tourism are less involved in what goes on with the park.

| ssues

One prominent issue at the time of the data collection was the issue of park
fees. The organization had recently raised the fees for accessing theppatng
some individuals involved in tourism, because they believed it might affect their
business. Informants claimed the dive industry and the tourism industry were not
consulted about the decision, and that the decision was made by a couple of
individuals rather than the board as a whole. Some informants were generally
concerned that the park was not involving the public enough overall, while others
believed the Saba Conservation Foundation was doing a sufficient job of involving the
public. Generally, few complaints about the marine park were heard fromnibeage
public, but there was also a sense that many of the local Sabans were not dancerne
any way about what went on regarding the park. A few informants had complained
that the existing manager was not doing enough to involve the community and had
ceased a number of programs; at the time this is being written, the mhaadeit

and a new manager has just started.

Participation

According to most key informants, there was extensive stakeholder
consultation when the park was first put in place. Since then, however, participation

by the public has largely dropped off. The park holds public meetings at ledgt yea
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but attendance is said to be low. The board of the Saba Conservation Foundation is
small, with only seven members, two of whom are from the island government. There
was no indication of how representative of the rest of the community the other board
members might be; in general, when asked about who was involved in the marine
park, respondents very rarely named members of the board. The Saba Conservation
Foundation does have a very active outreach program in the schools; many of the
respondents who said they had participated in the marine park in some way had
attended the park’s educational programs in previous years. For the most part, the
are currently few issues of contention with the park, and no changes to the park
regulations, so there are rarely occasions where consultations are deesssary,

and many stakeholders have lost interest. Still, 26.9% of respondents to the survey say
they have attended a meeting or otherwise participated in the marine parlein som

way, the highest percentage of any site included in the study.

Analysis

Like the other MPAs discussed above, the Saba National Marine Park is in a
post-implementation phase. The park is well established within the community, and
other than staff turnover, there have been few changes in managemertiesipaek t
was first founded. The park can also be considered to have delegated co-management.
The Saba Conservation Foundation (SCF) is entrusted with all day-to-day
management activities, and the government is involved through participating on the
board of the SCF. The government of Saba created the park through a statute, and

would also be responsible for changing any of the park regulations through amending
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the legislation governing the park.

The Saba Conservation Foundation is another example of delegated power, or
partnership on the Choguill scale. The level of community representation on the
boards of directors of the SCF is high, and the government also participates on the
board of directors. The overall level of community participation has also belgn fai
high.

The co-management of the Saba National Marine Park should be considered
relatively successful. The board of the organization represents the comnsuaity a
whole to a limited degree; the board is fairly small, but represents severardsgf
the community. There was no clear indication of whether these individuals are
representative of broader community interests, but nor were there comgatnts t
individuals were left out of the process. Participation has been high in the past, but the
organization has not sustained a high level of participation, in part because of a lack of

contention surrounding the marine park.

St. Eustatius National Marine Park

History

The St. Eustatius National Marine Park was established in 1996. The park
encompasses all of the waters around the island of St. Eustatius from the leigh wat
mark out to a depth of 30 meters, and has a total area of 27.5 square kilometers. The
park includes two marine reserve areas, the southern reserve (3.28kinthe

northern reserve (1.61K)n which are no-take areas.
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Management

The St. Eustatius National Marine Park is managed by STENAPA, the St.
Eustatius National Marine Parks Foundation. STENAPA is also responsible for
managing a terrestrial park on the island and the island’s botanical gardethd.ike
Saba Conservation Foundation, the organization is overseen by the Dutch Caribbean
Nature Alliance (DCNA). STENAPA has a board made up of stakeholders from the
island, and a staff drawn mostly from local residents responsible for mgrihgin
marine and terrestrial parks. The members of the board include represeiftatives
the oil terminal, the dive industry, the government, the local youth organization, and
several other community members. There is a spot on the board of directors reserved
for a fisherman; however, this position had not been filled at the time of data
collection. The mission of the marine park is to: “manage and conserve natural,
cultural and historical marine resources of St. Eustatius for sustainabléuse w
continued stakeholder participation, for the benefit of current and future genérations
(STENAPA 2007, 10).

The marine park has a management plan, designed to be a living document to
be used in line with the principles of adaptive management. STENAPA conducted an
extensive stakeholder consultation process in 2007 when the new management plan
was being developed, which included holding meetings with the fishermen and
individuals within the tourism industry and using questionnaires to gather the opinions
of the general public (STENAPA 2007).

There are two marine reserves within the park where fishing and anchaing ar

not permitted. The reserves were created through consultations with thenéshet
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the early stages of the marine park planning. The stated goals of the reseines

are to conserve biodiversity, protect fish stocks, and promote sustainable tourism
(STENAPA 2007). The park maintains 30 dive moorings, three snorkel moorings, and
twelve yacht moorings. There are two rangers in the park, one of whom is a former
fisherman, a park manager, and an educational and administrative stafiNARAE

who run programs related to the marine park. Outreach programs for the padle incl
meetings with fishermen and other stakeholder groups, TV and radio programss, flye
and presentations. They also hold summer camps, snorkel clubs, and junior ranger

programs with kids, and organize activities in the schools each year.

Community

The island of St. Eustatius is part of the Netherlands Antilles, and is considered
a Dutch municipality. The island is small, with an area of 23, knuch of which is
taken up by two volcanic peaks, and a population of 2,584 according to the 2005
census (STENAPA 2007). There are two primary communities on the island,
Oranjestad and Golden Rock.

The largest employer on St. Eustatius is Statia Terminals, ann@shipment
facility employing over 10% of the island’s population either directly or eudly
through a contractor. Tourism-related industries employ about 29% of the workforce
(STENAPA 2007). Like on Saba, most of the tourism businesses are owned by non-
locals, including all of the dive shops and most of the hotels. The dive shops do not
generally hire locals. There are roughly eighteen active fishermen otetie is

(Esteban pers. comm. June 25, 2008), of which only three can be considered full-time
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professional fishermen. Most of these fishermen only fish part-time and have othe
sources of income (Dilrosun 2004). Spiny lobster is by far the most importanyfisher
on the island. Although the fishery is small, because of the small size of the island, i
remains an important activity from a socio-economic perspective, comgbubney
directly into the island’s economy (Dilrosun 2004). Most of the fishermen fish along
the narrow shelf surrounding the island (Dilrosun 2004), as opposed to traveling to
Saba Bank like the fishermen from Saba do, and so there is more conflict with the

marine park.

|ssues

Financing the marine reserve has been an issue for St. Eustatius National
Marine Park. In 2003, STENAPA was forced to close for a few weeks because of
financing, and reportedly, without the presence of rangers, illegal fistokgtace
within the marine reserves during this period. There have been some ongoingsconflict
between fishers and the park and between fishers and other park users. There is a
perception amongst many community members that fishers continue to poach in the
park during the hours when the rangers are not patrolling, including fishers from
neighboring St. Kitts. There are also conflicts over artisanal fishimgtgcespecially
fish traps, which are permitted outside of the marine reserve areas. Devers a
concerned about the effect of fishing on fish populations in the park, and divers have
sometimes cut fish traps, fueling ongoing conflicts between fishermen adivé¢he
industry.

Overall, fishermen have not been very engaged in activities of the park,
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although in the past efforts have been made to include them. The island’s fishermen do
not have a cooperative or any other sort of process for organizing themselves
(STENAPA 2007). According to one study conducted in 2004, the fishermen asserted
that STENAPA converted the best fishing grounds around the island into the marine
reserves, and their catches had been declining since the marine reseevasated.
Additionally, the fishermen found the marine reserve boundaries to be poorly defined
(Dilrosun 2004). These factors have created considerable resentment among the
fishermen over the marine reserve. However, in 2008 when this research was
conducted, the manager of STENAPA claimed the fishermen were now gjeneral
happy with marine park management (Esteban pers. comm. 2008). There is also a
concern among fishermen and other community members about oil tankers anchoring
within the marine park and destroying fish habitat with their anchors, assvell

cutting the lines to fish traps with their anchors (Dilrosun 2004).

Participation

The STENAPA board generally meets once per month, and membership on the
board is pre-determined through selecting which stakeholder groups are to be
represented on the board. In 2007, there were consultations held with key stakeholder
groups, including fishermen and individuals involved in the tourism industry, about a
new management plan, allowing them to participate through providing input to the
plan. STENAPA also has an extensive outreach program, much like the park on Saba,
involving young people in the park through camps and junior ranger programs, and

informing the general public through various media as well as visits to churches and
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other groups. However, in spite of these efforts, only 15.5% of respondents to the
survey said they had attended a meeting or otherwise been involved in the marine park
in some way. Many of the consultations and other attempts at involving the public are
directed at fishermen and those involved in the tourism industry, yet these two groups
make up a very small percentage of individuals on the island, as these are not
prominent industries here.

Because the island is very small, well over half of the individuals surveyed
(60.4%) could correctly name someone involved in the marine park. STENAPA has a
fairly large staff and board, so a number of people on the island work or have worked
for STENAPA or served on the board, or have family members who have been
directly involved. This seems to be a strength of STENAPA; participation is not
extensive within the community, but a fair percentage of the community islylirec

involved in some way.

Analysis

The St. Eustatius National Marine Park is in the post-implementation phase of
management. STENAPA, which manages the park, is well established as the
managing entity and a management plan and practices are in place fokthekear
the Saba National Marine Park, the St. Eustatius National Marine Park has individua
from the government on the board of directors of the managing organization. It can be
considered a delegated co-management scenario because most of the management i
done by STENAPA.

Similar to the Saba Conservation Foundation, STENAPA can also be
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considered delegated power, or partnership on the Choguill scale. As wittbthe Sa
National Marine Park, the level of community representation on the boards of
directors is high, and for each the government also participates on the board of
directors. Participation among the rest of the community has in not been as high for
the St. Eustatius National Marine Park as for the Saba National Marine Park.

From a co-management perspective, the St. Eustatius National Marine Park
should be considered a success. The board of STENAPA is diverse and represents a
number of stakeholder groups, as well as some individuals from the community who
do not represent any particular group. Many of the community members surveyed
named individuals on the board as well as the staff of STENAPA, and thus the co-
management body is well-known to and can be representative of the community.
However, the fact that fishing interests, while small within the communéynair
represented on the board should be remedied if possible. From a participation
perspective, this MPA should be considered moderately successful - ideally, t
participation rate would be higher, although it seems like there are numerous

opportunities for individuals to participate.

Buccoo Reef Marine Park

History

The Buccoo Reef Marine Park was created in 1973 when the reef was formally
protected as a restricted area, and remains the only marine protected Bobagm
The site includes Buccoo Reef and the Bon Accord lagoon, and contains coral reef,

seagrass beds, and mangrove habitats. The marine park encompasses 15@hectares
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marine area and another 300 hectares of land (Brown et al. 2001). It is Tobago’s most
popular tourist attraction, receiving 75,000 visitors per year (Buccoo Reef Trust n.d.)
Located on the southwestern tip of the island, the marine park is adjacent to the
communities of Buccoo and Bon Accord, and is located in close proximity to much of
the island’s tourism infrastructure, including much ongoing development. As g result

the quality of the reef has been declining, even after being declared a m&kine pa

Management

Despite having been in existence for more than 35 years, the Buccoo Reef
Marine Park is still at an early stage of co-management. The park is rddnathe
Department of Marine Resources and Fisheries, with input from the Buccoo Reef
Management Committee, an advisory group made up of stakeholders from Tobago,
mostly drawn from various government and non-governmental agencies.
Representatives on the committee include the Department of Fisheries, dirsh ¢
the committee, the Department of Natural Resources, the Institute of Mdiiams
for Tobago, the Tourism Department, the Environmental Management Authority for
Trinidad and Tobago, the municipal governments for Buccoo and Bon Accord, two
NGOs (Environment Tobago and the Buccoo Reef Trust), and a member of the reef
tour operators association. Fishermen are not represented on the committébaother
through the Department of Fisheries. The Department of Fisheries has beeuthe gr
to decide who is invited to participate on the committee. In 1999, there was a group
formed called the Buccoo Reef Action Group with a similar advisory role; thiggr

disbanded in 2000.
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The Buccoo Reef Trust, while not directly responsible for managing the
marine park, is very active on the island in research, monitoring, and outreach
projects, many of which involve the marine park. They have also been instrumental in
putting together and organizing the management committee. This organization more or
less co-manages the park with the Department of Fisheries, partlydaytdéfhen
community members were asked about who was responsible for the marine park, they
frequently named Buccoo Reef Trust or one of its staff. Likewise, most of the
meetings attended by respondents were meetings organized by the BueCdwRe

The Department of Fisheries employs four patrol officers, based out of
Buccoo, who are responsible for monitoring activities within the marine reserve and
enforcing regulations, although they do not have powers of arrest. Fishermen seldom
use the marine reserve area other than to pass through it on the way from Buccoo to
their fishing grounds. Some illegal fishing for conch takes place here, antdrmeme
fishermen set nets on the reef, but there are few conch left in the area. K Heqzar
not presently have a management plan in place, although the management eéommitte
has a work plan for the park, which includes hiring a park manager. Legislation
prohibits anchoring or walking on the reef within the marine park. There is no real
structure in place for community members to express their opinions about the mar
park, and the community has not really been involved in the marine park up until this

point (Armstrong, pers. comm.).

Community

As noted above, the Buccoo Reef Marine Park is adjacent to the communities
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of Buccoo and Bon Accord/Canaan. Buccoo is a small fishing village with some
tourism as well. There is one reef tour operator based in Buccoo who takes tourists
snorkeling and to view the reef; the majority of reef tour operators aredobcat
elsewhere. Buccoo is a fairly self-contained village located on a point, dnd wit
small harbor filled with a couple dozen small, wooden fishing boats. As a fishing
community, where many of the residents are employed as fishermen, this coynmuni
is poorer than many on Tobago. There are a couple of guesthouses and restaurants
located in the village, as well as a beach, attracting a small number ofstourist

Bon Accord and Canaan are two communities located inside the Bon Accord
lagoon, which forms part of the marine park. These two communities are treated as
one; they have a single municipal government, and there are few distinguishing
features between the two other than a street sign delineating the boundasnbibisy
two communities. This area, along with neighboring Crown Point, makes up the
commercial and tourism center of Tobago, with a large number of markets, shops, and
other retail facilities, as well as some hotels and other tourisntitilBecause of
the extensive tourism here and in the surrounding communities, many of the
individuals who work in these communities live elsewhere on the island. These
villages are separated from the reef by an extensive mangrove sgatéso while
the communities have a direct impact on the reef, particularly through vedstew
residents of the communities cannot see the reef area.

Most of the reef tour operators operate out of Pigeon Point, a terrestrial park
located along the point making up the southern boundary of the marine park, or from

Store Bay, a beach just outside of the marine park area. Pigeon Point is not inecessar
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a community in the sense that for the most part people do not live here, but it is the
hub of much tourism activity on the island, and a number of island residents work on
Pigeon Point, either as tour guides or in the cluster of shops and restaurants found

here. There are also a number of fishermen who keep their boats on Pigeon Point.

| ssues

The Buccoo Reef Marine Park, including the Bon Accord lagoon, has been
heavily impacted by human activity over the years. The reef is frequentlyovisi
snorkelers and glass bottom boats; many of the boats until recently had provided shoes
for passengers to get out of the boat and walk around on the reef, causing extensive
damage. The neighboring communities have limited sewage treatmenefgalitd
nutrient runoff poses a serious threat to the health of the reefs. The lamge-scal
development of a high-end resort in an area adjacent to the marine park is ongoing,
and has been a source of considerable controversy in the area.

The Buccoo Reef Marine Park has not had a park manager since around 2003,
and the Department of Fisheries has had a difficult time in filling thigiposirhe
park manager would serve an important role as the public face of the park and

generate awareness of regulations.

Participation

There are few opportunities for public participation in the Buccoo Reef Marine

Park. The advisory board is made up of stakeholders from the island, but these are

88



mostly representatives of branches of the island government, the governments of the
local communities, and two local NGOs. There is one board member who represents
the reef tour operators association, although reportedly many of the aedatsire
operators are not members of the association, hence not directly represented on the
board. The primary means for community members to have some involvement in the
marine park is though the NGOs or the municipal governments, rather than directly;
thus, they have little opportunity for direct input or influence over the process. There
have been meetings held in the communities regarding the marine park, most of these
organized by Buccoo Reef Trust, although some have been held by the Fisheries
Department. Only 13.2% of community members surveyed had attended a meeting or
otherwise participated in the marine park in some way, the lowest of any tidlye s

sites, although not far below the participation rates for the SSMR.

Analysis

Unlike the other sites included in the research, the Buccoo Reef Marine Park is
presently in the pre-implementation stage of the co-management arearigévhile
the park has been in place for decades longer than most others in the Caribbean, there
was no community involvement at its creation, and attempts to bring stakeholders into
the management process are relatively new. The Buccoo Reef Management
Committee is an advisory committee established more than ten years ago to co
manage the park with the Department of Fisheries and Marine Resourceghbut at
time of fieldwork, the committee was still implementing a work plan andbkesttang

their role. The committee has never been legally established. Thus, while thié ove
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management of the park itself is at a post-implementation phase, the co-martageme
of the park through the management committee is still at a pre-impleroarghase.

The Buccoo Reef Marine Park can be considered a consultative co-
management arrangement; the advisory committee does not possess the amthority
make decisions regarding management, but only to advise the Department ofg-isherie
on how to manage the marine park. In addition to the management committee, the
Buccoo Reef Trust serves adefacto co-management partner. Although a
representative from the organization is on the management committee, the Buccoo
Reef Trust plays a much bigger role in the marine park through providing eaycati
outreach, research, and logistical support to the park. This should also be considered a
consultative co-management arrangement.

The Buccoo Reef Marine Park differs from the others in the level of
devolution. This co-management arrangement can be considered at the consultation
level of devolution; decisions are being made by the government (via the Rsherie
Department), with some consultation of the public through meetings and other means,
but there is no guarantee the public’s ideas or interests will be taken into ac¢munt. T
advisory board can also provide input but does not have decision-making authority,
nor can the greater public participate directly on this board.

From a co-management perspective, this site is not yet successful. The
advisory committee, made up mostly of government agencies, represents dstsnter
of Tobago, but not necessarily user groups. Reef tour operators are represented to
some extent, but fishermen and other groups who rely on the marine park for tourism

do not have direct representation. The Buccoo Reef Trust has been de facto co-
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managing this MPA for some time. The interests of this group are thus repcesent
management; while they do not necessarily represent the community as athéole
have provided more opportunities for community participation and input than the

advisory committee.

91



CHAPTER 5. NETWORK ANALYSIS

Social Network Analysis was applied to the data collected at all six of the
marine protected areas in a variety of ways in order to describe the data and t
guantify measures meaningful to evaluating the success of the co-memage
arrangement. These measures related to how centralized the social netejaaks a
whether stakeholders are likely to be connected directly to those respoosible f
making decisions. Network analysis graphs are presented below for eéhelsf
marine protected areas, with a description of the graph and what it indicates about
participation and representation for stakeholders at that particular siteal@ent
measures, or the importance each actor has to the network, are discussed for each
network. Finally, the six networks are compared on a number of measures collected

from the network graphs.

Communication Networks for Six Marine Protected Areas

For each marine reserve, several network analysis graphs were developed
based on the data collected at each site. It should be emphasized that these network
graphs do not represent the entirety of the social network for each community, but
rather are an attempt at constructing a network based only around communicating
about the marine reserve. The point of this network analysis is to develop a graphical
representation for how information and opinions are likely to move among members
of the community. The networks represented by the graphs are not the only means by
which community members can learn about or become involved in the marine reserve,

nor are they by any means a definitive and complete network of all possibleebnkag
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among community members with regards to the marine reserve. They phg sim
constructed in response to questions asked of community members about who they are
likely to speak to about the marine reserve. It is also important to note that these
network graphs represent only a snapshot in time, and whom each respondent was
thinking about on that particular day. These networks are variable and will change
especially as the MPAs encourage additional participation or stop seelkielgadtker

participation as the process continues.

Table 7. Definitions of key network analysis terms

Term Description

Node Each node within the network represents a single actor, whether an
individual or group. Actors represent either the individuals surveyed
within the community or individuals or groups named by those who
were surveyed

Tie The lines between nodes in the network graphs represent a
connection between the two nodes, where one named the other|in the
survey

Degree centrality The number of direct links each actor has to others within the
network

Isolate A node not connected to the rest of the network, because the agtor

did not name another individual

Actor Centrality

All of the complete network graphs displayed below can be described as
having a core-periphery structure. This term refers to a network that canhpbeasi
divided into subgroups (Borgatti and Everett 1999). The networks can all be described
as having a core of actors in the center who are connected to one another, and a
periphery of actors who are connected to the core actors, but not necessarily to one
another. Because of the nature of the survey design in combination with the hature o

the subject (asking individuals about others who are involved in the marine reserve),
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this kind of structure is to be expected. In considering the impact of network structure
on collective action, this type of structure is well suited for certain tass,asu

gathering and distributing information, which can be done by a small subset of key
actors (Leavitt 1951 in Ernston et al. 2008).

Degree centrality is a more precise measure of how often each adveeinas
named by others within the network; it is the number of direct links each actor has to
others within the network. In a core-periphery network, the core actors will by
definition have a high level of centrality. The measures of degree cenpraiitiyled
here are symmetric measures of degree, meaning they do not take into account the
direction of the relationship, but nonetheless the vast majority of ties making up each
actor’'s degree centrality will be from being named by others in the netwonkdeect
the nature of the data. Actors who receive many ties, and thus have a high degree
centrality, are often referred to as being prominent, or as having high prestige
(Hanneman and Riddle 2005). This is logical, because those actors named most often
as someone who others would approach regarding the marine reserve will by
definition be the most prominent actors.

Degree centrality is one of many different measures of centtiaditycan be
used to talk about a network, but here it is the most straightforward measure to
identify which individuals are viewed to be the most important actors in the network.
Degenne and Forsé (1999) define degree centrality as an individual' g apac
develop communication within a network. Those actors who speak to the greatest
number of individuals about the marine reserve have the greatest capacitylap deve

communication, by both receiving and passing information to others. As would be
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expected, in each network the key actors identified as being most involved in the
marine reserves also had the highest levels of degree centralityrednapti
individuals who are not directly involved in the marine reserve, although the most
central actors are not necessarily those who have the most authority witim relat
the marine reserve. Degree centrality is one means of identifyingotecantral
individuals within the community with regards to the marine reserve, without
necessarily having to rely on the opinions of a few informants about who the key

actors are (Bodin and Crona 2008).

Networ ks and co-management

One explanatory element that can be derived from looking at the network
graphs is how well the co-management structure of each MPA representetbsts
of large segments of the community. For a well-functioning co-management
arrangement, most of the actors should be connected to the network (they should each
have a connection, whether direct or indirect, to those in charge), and those directly
responsible for co-management should all be central within the network. Ideally, no
actors should be more than a step or two away from the core of the network (the
decision-makers). There should also be a relatively even distribution ofnioemya
those doing the co-managing, and they should be connected to other stakeholders who
are like them, or to those whose interests they theoretically representmédéms that
the level of degree centrality should be relatively evenly distributed arhoeg t
responsible for managing the MPA, which would prevent one individual or group

from being disproportionately powerful. In an idealized network representation of a
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well-functioning co-management arrangement, those individuals who are gaat of t
co-management arrangement will be connected in the middle of the graph, with other
stakeholders radiating out and evenly distributed through the rest of the network. The
structure of the network graphs for each of the MPAs will now be investigated and

discussed.

SCOTTS HEAD/SOUFRIERE MARINE RESERVE

The individuals surveyed in Dominica about the Scotts Head/Soufriere Marine
Reserve (SSMR) are represented in the network graph below (Figuraslyrdh
identifies key individuals based on their importance within the network. Those who
are located toward the center of the graph and have the most connections to other
individuals are the most central actors in this network and in the marine resesve. Thi
network has a total of 326 nodes, of which 92, or 28.2%, are isolates, or individuals
who did not name someone else within the network. Most of the respondents in the
SSMR network are connected to the main component, meaning they are eithigr direct
or indirectly connected to the reserve manager and the Local Area Maragem
Authority (LAMA), the group responsible for managing the reserve.

This network graph depicts select occupations (fishermen in red, tour/dive
guides in green, other tourism-related professions in blue), with other occupations
gray. The members of LAMA, the management board, are in orange, the individuals
employed to manage the reserve are in yellow, and members of the gavieonme
government agencies are in pink. Community is depicted by shape, with residents of

Scotts Head as circles, residents of Soufriere as diamonds, and other individuals as
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squares. Node size corresponds to whether or not these individuals have attended

meetings; those who have attended meetings are represented by larger node
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Figure 4. Scotts Head/Soufriere Marine Reserve network graph

The key actors in the marine reserve are circled

Fishermen=red; tour/dive guides=green; other tourism-related irehaditue; LAMA=yellow; reserve employees=orange; government=pink
Scotts Head resident=circle; Soufriere resident=diamond; otheresquar

Larger nodes=attended meeting



In looking at the Scotts Head/Soufriere Marine Reserve network diagram to
assess which actor each individual is most likely to approach with an opinion, some
general patterns emerge. As those individuals who have attended mesgtings a
indicated in the graph by larger nodes, participation can be compared with &0 the
individuals named, to match up whether they have participated with who they cite as
someone they would speak with about the marine reserve. It is obvious from this graph
that some of the key players, or those with formal roles in the co-management of the
MPA, were referenced much more frequently than others. It can also be seen by
comparing the connections in the network graph with those nodes that have been
circled that respondents within the community did not always cite those with the
authority to make decisions about the marine reserve.

One slightly surprising outcome of the network analysis for SSMR is the
frequency with which respondents cited the chairman of LAMA, node 280, as
fieldwork revealed this individual is much reviled within the community. He is very
prominent within the community and also very wealthy by community standards, and
so is well known, even if he is not well liked by everyone. This result begs the
guestion of whether people would actually seek him out to express an opinion, or
whether they cite him just because of his position within the community (see Fig
for whether the individuals included in the network graph believe their interests are
being represented). Several of the actors who named node 280, the chairman of
LAMA, have attended meetings or otherwise been involved in the marine reBeeve.
importance of particular individuals within the network is further illuminated by

degree centrality, discussed below.
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Only one of the individuals who named node number 209 has ever been
involved in the marine reserve. Node 209 is a member of the village council, and is
therefore an influential person in the community. Node 209 is also employed by the
chair of the management authority in his dive shop, and thus has direct access to those
involved in making decisions about the marine reserve, as well as access to
information about the marine reserve. While not involved in co-management himself,
this individual has the capacity to serve as an intermediary to those co-nuatheyi
marine reserve. Those who named node 209 may not be aware that he is not directly
involved in making decisions about the marine reserve, because they have never
attended a meeting so may not know who is responsible for making decisions. While
Node 209 may have the ability to provide members of the community with
information about being involved in the marine reserve, such as when meetings are
being held, as he is not part of the co-management group himself he cannot represent
those who claimed they would go to him with an opinion in a decision-making
capacity.

By comparison, the head warden of the SSMR, node 210, is frequently named
by individuals who have attended meetings or otherwise been involved in the SSMR,
but by very few who have not attended meetings, despite the fact that the warden is
based in Soufriere. This suggests the presence of a warden may not be known to
individuals who have not had some involvement in the reserve. Alternatively, the
warden may be very effective at disseminating information about the resaive, a

therefore engaging others in participating in meetings.
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A few of the individuals who are isolates, or did not name any individuals or
groups who they would speak to about the marine reserve, also responded that they
had participated in the marine reserve. It seems unusual if they have Gtiezetengs
that they would not be able to name any other actors involved in the marine reserve,
but this could be because either they could not remember the names of other actors
involved at the time, or in some cases, they stated they would not speak to anyone
about the marine reserve because they believed those in charge did not repriesent the

interests.

Scotts Head/Soufriere Marine Reserve - Degree Centrality

Table 8 and Figure 6 below demonstrate Freeman degree centrality for the
Scotts Head/Soufriere Marine Reserve, one particular measure of tensad
within network analysis (Freeman 1979). Each actor’s degree centrality ssan@me
of how many ties that actor has, and corresponds to how often the actor was named by
others within the network, and thus how central they are to the network. The node
numbers are also marked with whether these individuals and groups named through

the network analysis are actually involved in the co-management of the MPA.

Table 8. SSMR Freeman Degree Centrality — Symmetric

Node Description Degree Normalized
Degree
280* LAMA Chairman/ Dive Shop owner 66.000 20.122
281~ LAMA member/ Dive Shop owner 46.000 14.024
209 Village Council member/Dive shop 25.000 7.622
employee
210 SSMR head warden 25.000 7.622
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287 SSMR manager 16.000 4.878
301 Fisheries Chief 13.000 3.963
302 Fisheries Division 11.000 3.354
298~ LAMA member/Village Council member | 11.000 3.354
47 Head of Fishermen’s Coop 6.000 1.829
300* LAMA 6.000 1.829

* - on co-management committee

#- MPA staff
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Figure 5. SSMR — Freeman degree centrality network graph.
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Table 8 shows the ten most central individuals in the Scotts Head Soufriere
Marine Reserve (SSMR) network based on using Freeman Degree centrality, one
particular centrality measure used as a criterion for determiningethiatity of each
member of the network. Figure 6 is a representation of degree centi#iity thve
network, with the size of the nodes determined by degree centrality. Many, blif not a
of the most central individuals play a decision-making role in the co-managefme
the marine reserve. Those individuals who either serve as a member of LAMA or
work for the Fisheries Division as part of the staff responsible for managing the

reserve are indicated.

The most prominent individual, node number 280, is the chairman of the Local
Area Management Committee, the board responsible for co-management ofittee ma
reserve. Nodes 281 and 298 are members of LAMA, while number 300 is LAMA
itself. Number 282 is the manager of the marine reserve, and numbers 301 and 302 are

the chief of the Fisheries Division and the Fisheries Division itself, regplgc

Most of those with the highest centrality measures are all, whethelywect
indirectly, involved in the marine reserve. The current SSMR manager, who
established the marine reserve and arguably has the greatest role imm#magi
marine reserve, was not found to be as central as some other individuals. This may be
because he does not reside within either of the communities (Scotts Head @r&pufri
and thus is not as well known to the community members, or may not have established
a great deal of trust with the community, perhaps because of the fact thas metdoe

reside there.
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While most of the individuals or groups appearing in this list of the most
central actors are directly involved in the reserve, two have no direct involvement at
all with the marine reserve, yet are still among the most highly cemtiais. Node 47
is a prominent fisherman who had just restarted the fishermen’s coopenatiayer,
he himself had never attended a meeting regarding the marine reserve oisetherw
been involved at the time the surveys were conducted, although he said he planned to
become more involved in the reserve. Node 209 is a member of the village council,
but is not directly responsible for making decisions about the marine reserve.
However, as a member of the village council, this individual is very active in the
community, and he is also employed at the local dive shop, which has been very
involved in the marine reserve. Because of their prominence within the community,

efforts should be made to engage these individuals in the marine reserve.

Table 9. Frequency of actors named by fishermen for SSMR (n=50).

Description Node | Percent
Chair of LAMA 280 | 16.0%
SSMR manager 282 10.0%
Dive shop employeel/village council member 209 | 10.0%
Fisheries Division 302 | 8.0%
Fisheries Chief 301 | 8.0%
Head of fishermen’s coop 47 | 8.0%
SSMR Head warden 210 8.0%

Table 10. Frequency of actors named by tour guides for SSMR (n=17).

Description Node Percent

Chair of LAMA 280 30.4%
LAMA member/dive shop owner 281 30.4%
Former SSMR manager 307 11.8%
SSMR manager 282 11.8%
SSMR Head warden 210 11.8%
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Table 11. Frequency of actors named by tourism workers for SSMR (n=15)

Description Node Percent
Chair of LAMA 280 20.0%
LAMA member/dive shop owner 281 20.0%

Tables 9, 10, and 11 list the frequency of actors named by respondents of
various occupations as a means of understanding whether respondents are likely to
name actors in similar occupations to themselves who may be more likely wergpre
their interests in the co-management of the MPA. Only those actors nameatdoy
than one respondent are included in the tables. For the SSMR, the Chair of LAMA
was the top actor named by all three of the occupation groups investigated here
(fishermen, tour guides, tourism workers). However, fishermen did differ sorhewha
from the rest of the respondents in the other actors they were likely to namel Sever
named the park manager, node 282, who reportedly has been engaged in many
outreach programs with the fishermen. None of the fishermen named node 281, who
had the second highest degree centrality and was named often by both tour guides and
those working in tourism. This particular actor, node 281, works in tourism as a co-
owner of the dive shop and is an outsider not originally from Dominica. The fishermen
generally seemed to have a lack of trust of this individual. These tables higinight
while there is considerable overlap, there is a difference by occupation im adiars
various stakeholders trust for information and therefore are likely to speakbweiih a

the reserve.
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The network diagram above (Figure 7) indicates whether the respondents
surveyed believed their interests were being represented by those in chamge of t
marine reserve. Those who answered yes are in green, those who answered no are in
red, those who replied maybe are in yellow, and those who responded they did not
know, or did not answer the question (because they had not heard of the marine
reserve or otherwise) are in gray. Once again, the enlarged nodetethdickviduals
who have attended a meeting or otherwise participated in the marine resesve. T
diagram illustrates considerable discontent with the management of the marine
reserve, both amongst individuals who have been involved in the marine reserve and
individuals who have not, although there are also a large number of respondents who
believed their interests were represented. Individuals who believed thesstaterere
not being represented, as well as individuals who believed their interests were
represented, are fairly evenly distributed throughout the network, meanirigdbat
individuals believing their interests are not represented were not rektoataming

particular key individuals who are involved in making decisions.

ST. EUSTATIUS NATIONAL MARINE PARK

The network graph for the St. Eustatius National Marine Park (Figure 4) has
203 nodes, of which 42, or 20.7%, are isolates. Once again, occupation is depicted by
color, and those who have attended meetings are represented by larger nodes in the

diagram.
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Few of the individuals surveyed about the St. Eustatius National Marine Park
work as fishermen or tour guides, or are otherwise employed in the tourism industry.
St. Eustatius has a relatively small tourism industry, and there gréewefishermen
on the island. A large majority of the individuals who have attended meetings or
otherwise patrticipated in the marine reserve are employed in other acnaphtis
interesting to note that all of the fishermen surveyed in St. Eustatius had attended
meetings, although this includes only three individuals. Most of the actors who
responded that they had participated in the marine reserve are directly dirdeezldar
more of the staff members of STENAPA, the management organization for the park;
many of them named the director of STENAPA (node 188) as someone they know and
would speak to about the marine park. Additionally, of the rest of the actors who have
not participated in the marine park, the vast majority who correctly named someone
involved in the marine park named a member of the staff of STENAPA or named one

of the board members of the organization (in orange).

St. Eustatius National Marine Park

Table 12. Freeman Degree Centrality for St. Eustatius National Marin®ark network

Node Description Degree Normalized
Degree

188" Marine reserve manager 46.000 22.772

77 Management organization employee -| 45.000 22.277
administration

200 Management organization 35.000 17.327

148 Management organization employee — 19.000 9.406
administration

190* Chair of the Board of Directors 15.000 7.426

105* Serves on the board, former chair 14.000 6.931

202* Board of Directors for STENAPA 9.000 4.455

44* Serves on Board of Directors, works fgr9.000 4.455
Department of Planning
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7.000
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Park warden
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* - on co-management committee
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Red=fishermen; green=tour guide; blue=tourism industry; STENAPA=gtdfow; STENAPA board members=orange; government=pink
Node size corresponds to degree centrality



All of the most central actors named for the St. Eustatius National Marike Par
correspond with the staff or board of STENAPA with the exception of the island
government, which many people named, although representatives from the government
do sit on the board of STENAPA. The individual most often cited as someone people
would go to about the marine reserve was the marine reserve manager (node 188),
followed by an administrative employee of the organization (node 77). The
management organization itself with no specific employee named (node 200)etbllow
by another employee (node 148), were also at the top of the list. This indicates that
STENAPA is highly identified with the marine park, and that the organizationsnd it
employees are known and visible within the community. The fifth, sixth, and eighth
most central individuals (nodes 190, 105, and 44) are all members of the Board of

Directors, with the sixth most central being the Board of Directors {tsetfe 202).

Table 13. Frequency of actors named by tourism workers for St. EustatiuNational
Marine Park (n=10).

Description Node Percent

Marine Reserve Manager 188 30.0%

Of the three occupation groups, both fishermen and tour guides had very small
sample sizes (three and two, respectively). Of these two groups and individuals working
in tourism, only one actor was named more than once - the marine reservermasage

named by 30% of respondents, or three individuals, employed in tourism.
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LAUGHING BIRD CAYE NATIONAL PARK

The network for Laughing Bird Caye National Park in Belize has 268 actors, of
which 23.5%, or 63, were isolates. The individuals sampled for the Laughing Bird Caye
National Park were from a variety of communities, although data collection was
focused on the communities of Placencia and Seine Bight. Friends of Nature, the group
responsible for managing the park, draws on stakeholders from six communities —
Placencia, Seine Bight, Independence/Mango Creek, Monkey River, Sittee, and
Hopkins — for their board of directors and when consulting with community members.
Individuals sampled for the network analysis include residents of all of these
communities, but are drawn primarily from Placencia, which is where thegeraeat
organization is based, and where the vast majority of tourism activity redettesl t
marine reserve takes place.

In this diagram, as with the others occupation is represented by color, with green
representing tour and dive guides, blue representing individuals working in other
aspects of the tourism industry (hotels and restaurants), red represetignmén,
yellow representing government and public service, including the Friends o&Natur

staff, and gray representing other occupations.
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The above diagram shows the entire network foghang Bird Caye National
Park, with individuals who have participated in gegk by attending a meeting or
otherwise shown as larger nodes. It is possiblestaally compare actors’
participation with those whom they cited as indiats they would speak to about the
marine reserve. Node 236 at the center of the gesattte Friends of Nature, the
organization responsible for managing the resevany respondents named the
organization, or named people who are affiliatethwhe organization, placing it at
the center of the graph. A significant number alividuals who named node 249 (11
of 24 individuals) have participated in the manpagk. This individual is the director
of the outreach program for Friends of Nature, sanay have contacted stakeholders
prior to their participation. Variation also existsiong the staff members of Friends
of Nature listed — more individuals who named na2s and 250 have been involved

in the marine park than those individuals who namadke 246, another staff member.

Laughing Bird Caye National Park- Degree Centrality

Table 14 presents the top actors by degree cdwtfatithe Laughing Bird

Caye National Park.

Table 14. Laughing Bird Caye National Park Freeman Degree Centrality Symmetric

Node Description Degree Normalized
Degree

245 FoN administrative staff member 52.000 19.476

236’ Friends of Nature (FoN) 47.000 17.603

246 FoN administrative staff member 26.000 9.738

249 FoN Outreach/Education staff member | 25.000 9.363

250" Friends of Nature Executive Director 19.000 7.116

240 Tourism Center 14.000 5.243
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105 Tourism Center staff 9.000 3.371

239* Chair of Placencia village council/ membe®.000 3.371
of FoN Board of Directors
243* Head of Tour Guide Association/ member8.000 2.996

of FoN Board of Directors/ founding
member of FON

237* Friends of Nature Board 8.000 2.996
* - on co-management committee
#- MPA staff
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Figure 10. Laughing Bird Caye National Park - Freeman Degree Centrdly
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Most of the actors found to be most central tolthieghing Bird Caye
National Park network are associated with Frierfddature (FON), the organization
responsible for co-managing the park. All but tWeh@ most central actors named are
either staff of the organization or sit on the labarhe individual with the highest
degree centrality for the Laughing Bird Caye NagloPark network, node 245, is an
individual who works for Friends of Nature andrisrh Placencia, where many of the
surveys were conducted. The organization itselfler236, has the second highest
degree centrality, followed by three more individuaho make up the Friends of
Nature staff. One of these individuals, node 249esponsible for education and
outreach for the organization, and conducts wsitl the local schools. Node 243
serves on the Board of Directors, and was a fognaiamber of the organization. He
is also the head of the local tour guide associatio

Node 240, the sixth ranked actor for degree ceatyya the Tourism Center,
an information center located in Placencia direetietwurists, and the next highest
ranked actor, node 105, is an employee of thedoudenter. This is indicative of the
fact that Laughing Bird Caye National Park is pniityaa tourist destination, and
many residents of the community clearly see thamaaeserve as being tied to the
tourism industry. Few people who cited node 248, Tthurism Center, have attended
meetings. There are two non-exclusive explanationghis: those individuals who
have been involved know who the key decision ma&ersand are more likely to cite
them; and because the Tourism Center is not dyrevtblved in decision making for
the marine park, they do not provide informationifaividuals about opportunities to

participate with the marine reserve.
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Although community members from the other commasitivere surveyed as
well about whom they would speak to about the near@serve, all of the top actors
for degree centrality either reside or work in #iage of Placencia. The community
of Placencia appears to have stronger ties to gtrenmreserve than the surrounding
communities, both because of the presence of tilagesnent organization and
because of the importance of the park to the toumglustry based in Placencia. Most

of the tours to Laughing Bird Caye depart from Ptazsa.

Table 15. Frequency of actors named by fishermen for Laughing Bird Cayiational
Park (n=9)

Description Node | Percentage
FoN Executive Director 250 66.7%
FoN Administrative staff member 245 22.2%
Friends of Nature 236 22.2%

Table 16. Frequency of actors named by tour guides for Laughing Bird Cayeational
Park (n=26)

Description Node | Percentage
FoN Administrative staff member 246 23.1%
FoN Executive Director 250 19.2%
Head of Dive Guide assoc./FoN

Board member 251 7.7%
Head of tour guide assoc./FON

Board member 243 7.7%
FoN Education/Outreach 249 7.7%

Table 17. Frequency of actors named by tourism workers for Laughing Bd Caye
National Park (n=37)

Description Node | Percentage
FoN Administrative staff member 245 29.7%
FoN Administrative staff member 246 24.3%
FoN Ranger 238 5.4%
FoN Executive Director 250 5.4%
Head of tour guide assoc./FoN

board member 243 5.4%
FoN Education/Outreach 249 5.4%
Tourism Center 240 5.4%
Tourism Center staff 105 5.4%
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The actors named by fishing and tourism stakehslde not differ
considerably from the list of the most central ext®ne difference worth noting is
that as many tour guides named the head of thegtike association (and many of
the tour guides are likely to be employed as diviees) as named the head of the tour
guide association, with just two tour guides nameagh individual. This perhaps
indicates that these individuals are not as prontias they should be; while they both
serve on the board of Friends of Nature, perhagis éissociation with the
organization, and hence with the reserve, is nowknto their constituents in these
organizations. It is also possible that many towt dive guides surveyed do not

belong to these respective organizations.

121



(44"

= 2330
e
[

59

154 _/ﬁ"‘x
155 193134
257
bl !
1A
i 1
ik pE
170
174
17F
177
181
172
1155

191
195
194
197
215
1R
221
=75
25
>7

Figure 4. Laughing Bird Caye National Park full network diagram with interests represented

i:.._._._._._._._._._._._.'._._._._._.
b B W NN = =
IS R B R A T YN
Fio=
Py
=
-+

Interests represented: Green=yes; Red=No; Maybe=Yellow; Roait/no answer=gray
Placencia residents=circle; Independence=triangle; Seine Bightedd
Larger nodes=attended meeting



This network diagram (Figure 11) again shows titee network for the
Laughing Bird Caye National Park, with the nodestfmse who have attended a
meeting or been involved enlarged. Additionallye ttodes are color-coded by
response to the question "do those responsiblmé&iing decisions about the marine
park represent your interests?” Those who answgsed@re represented in green,
those who said no are in red, and those who andwasmewhat’ are represented in
yellow. Those who said they did not know, or did answer the question, are in gray.
Overall, the vast majority of respondents for tlaidthing Bird Caye National Park
said they believed those in charge to represeittititerests. The respondents who
cited nodes 245 and 249 (both staff of Friends atule) overwhelmingly believed
their interests were represented, while those vited code 239 (chairman of the
village council) or 240 (Tourism Center) were lesssistently positive. Generally, it
appears as if those individuals who cited Frierfdsature or its staff (most of the
nodes in the upper right half of the diagram) beddetheir interests were well
represented, while those respondents who namediatheiduals less involved in
Friends of Nature (such as along the lower hathefdiagram) often said they did not
know whether their interests were represented. & Bame individuals were also less

often involved in meetings regarding the marinenes.

HOL CHAN MARINE RESERVE

The network for the Hol Chan Marine Reserve hasrbtes, of which 30.6%

are isolates.
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The network above (Figure 12) shows the entire $asnpetwork for the Hol
Chan Marine Reserve, with tour guides demarcateudaan. Tour guides are
important stakeholders for the reserve, as theiangsed primarily for tourism
purposes. It can be seen from this diagram that tonasguides are connected to the
central network, with a few part of a smaller, discected network. Many of the tour
guides are in the middle of the network, indicatingt they are directly connected to
the Hol Chan management staff and other actoronsdge for making decisions
about the marine reserve. A large number of thedaides have been involved in the
marine reserve as well. Some of the individual®ived in tourism, those nodes in
blue, also have attended meetings or otherwise ingetved, but most of these are
either not connected to the central network, omeated to the reserve management

only via an intermediary.

Hol Chan Marine Reserve Degree Centrality

Table 18. Hol Chan Marine Reserve Freeman Degree Centrality — Bynetric

Node | Description Degree | Normalized
Degree

387 Hol Chan Office 76.000 | 17.273

385’ Hol Chan manager 62.000 | 14.091

394* Minister of Tourism/ Board of Directors of Hol Chan | 16.000 | 3.636

308* President of local NGO/ Board of Directors of Hol Charl6.000 | 3.636

397 Hol Chan Rangers 14.000 | 3.182
390 | Ranger 14.000 | 3.182
183 Head of local business association 14.000 | 3.182
398 | Ranger 13.000 | 2.955
389 Mayor of San Pedro 13.000 | 2.955
393 | Ranger 12.000 | 2.727
* - on co-management committee

#- MPA staff
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Figure 6. Hol Chan Marine Reserve - Freeman Degree Centrality

Red=fishermen; Green=tour guides; Blue=tourism industry; Yellow=govent; Gray=other
Node size corresponds to degree centrality



The most central actor in the Hol Chan Marine Reseetwork according to
the Freeman Degree centrality measure is the Hah®©ffice itself, node 387. A large
number of individuals within the community knew tieserve had an office and
named this as where they would go to share anapieven if they could not name
anyone working there. The second most central atbe manager of the Hol Chan
reserve, node 385, whose name at least was welrkimthe residents of San Pedro.
Tied for third, and significantly less central theither the Hol Chan office or the Hol
Chan manager, are the Minister of Tourism, node @9 is a resident of San Pedro
and serves on the Board of Directors for the resseand the president of the local
environmental group, node 308, who also serveseBbard of Directors. Number
five ranked for centrality were the Hol Chan maniaserve rangers who patrol the
reserve (with no name given), tied with one paféictanger, node 390. Two other
rangers, nodes 398 and 393, also made the lispdEh most central actors. Tied with
the rangers is the head of the local business @iassociation, node 183, who is also
a prominent member of the community. The mayoraf Bedro (node 389) was also
listed frequently and is one of the most centrébacin the Hol Chan reserve
according to the network analysis, although thean&ynot directly involved in the
marine reserve in any way.

Clearly those actors named for the Hol Chan MaRaeerve network are all
actors who either play a role in the managemethefeserve, or otherwise are
prominent individuals within the community. Compaseith the other networks, the
Hol Chan office and the Hol Chan manager have highgree centrality measures

than other central actors, in part because thedHah network is larger than any of
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the other networks. At the same time, the cemyralithe other actors in the network

who rank near the top is relatively low, especiallyen compared with the top two

actors. This indicates that power within the Hob@lMarine Reserve network is more

highly focused around just these two key actora thay be seen in some of the other

networks described in this chapter.

Table 19. Frequency of actors named by fishermen for the Hol Chan Mare Reserve

(n=7)
Description Node Percentage
Hol Chan office 387 28.6%
Ranger 393 28.6%

Table 20. Frequency of actors named by tour guides for the Hol Chan Mare Reserve

(n=55)
Description Node Percentage
Hol Chan manager 385 34.5%
Hol Chan office 387 7.3%
Biologist for Hol Chan 397 7.3%
Ranger 393 5.4%
Head of tour guide association 402 5.4%
Mayor 389 3.6%
Fisheries Department 386 3.6%
Rangers 391 3.6%
Minister of Tourism 394 3.6%
Head of local NGO 308 3.6%

Table 21. Frequency of actors named by tourism workers for the Hol Gin Marine

Reserve (n=75)

Description Node Percentage
Hol Chan office 387 13.3%
Hol Chan manager 385 8.0%
Town Board 409 6.7%
Minister of Tourism 394 5.3%
Ranger 393 4.0%
Ranger 390 2.7%
Head of tour guide association 402 2.7%
Head of local business associatipn 183 2.7%
Mayor 389 2.7%
Ranger 398 2.7%
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The actors named most frequently by the variodsett@der groups for the
Hol Chan Marine Reserve do not differ substantifilbyn the most central actors
overall. One notable difference is the biologisttlo®@ marine reserve staff, who was
named by several tour guides. This individual spomnsible for an outreach program
with tour guides around the island, where shes/dive shops and informs dive
guides and other tour guides about ongoing managfeacévities in the marine
reserve, and thus is personally known to many@fikie guides around the island. It
is also worth noting that while the sample sizeldoth tour guides and tourism
workers is large for this site, there are very fedividuals or groups named by more
than three or four respondents from these stakehaklitegories. The diversity of
actors named speaks to a lack of consistency imtheduals with whom these
groups associate, and perhaps to a lack of diepcesentation for these stakeholders
within management, although most stakeholders elonfenetheless that their interests
are represented. For example, even the head tdihguide association, who also
sits on the Hol Chan board, was only named bygemeent of the tour guides, or three

individuals, as the person to whom they would speak
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The network depicted in Figure 14 shows the HolrOmetwork with color-
coding for responses to the question about whetheot the actors feel those
involved represent their interests. Those whothdir interests are being represented
are in green, and make up the vast majority ofaedents. Those individuals who
have participated in the marine reserve are ertlatbe majority of individuals who
have participated felt their interests were begresented, or either didn’t respond or
said they didn’t know if their interests were regaeted (nodes in gray). The greatest
discontent with the reserve management appeass wtb those who named the Hol
Chan Office (node 387) as where they would go fwess an opinion about the
reserve, followed by the manager of the reservddrd85); an unsurprising finding,
as these are the two most central actors withiméteork.

However, of the individuals who had cited the maarayg the office and
responded they did not believe those in chargeesemted their interests, only one of
them had actually participated in the marine resefo some extent, it appears that
the further removed the actors responding to tlestion are from the core of the
network and the management of the reserve, the satisfied they are that their
interests are represented by the management, aradisarless likely to have been
involved in the marine reserve. This could be beeahbese individuals are less
concerned about having their interests represeatetlithus less involved or less
aware of what takes place within the managemetiteofeserve. They could also feel
their interests are being represented, so dorn'theeneed to be involved. The
majority of isolates believe their interests wemdlwepresented, although they did not

know who it was managing the marine reserve ansl thpresenting their interests.
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This finding is contrary to the network for the Igling Bird Caye National Park,
where the respondents who were closer to the kieysaio the network were more

likely to say their interests were represented.

SABA NATIONAL MARINE PARK

The Saba National Marine Park sampled networkessthallest of the six
sites, with 135 nodes. It also has the fewesttsslaf any site, with only 18.5% of the

respondents appearing as isolates.
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The above network diagram shows the sampled netfeotke Saba National
Marine Park, with actors who have attended meetnggherwise participated
enlarged, and occupation indicated by color angpesh@he Saba network shows
relatively extensive participation compared withestsites, and relatively few central
nodes. This is likely because this network is sendhan the others, but also because
Saba itself is a smaller community than the otites sand has fewer people directly
involved in the marine park than at any other site.

Many of those actors involved in tourism, showrblag circles, reported to
have participated in management of the marine ganlr guides, including dive
shops, are those actors depicted in green. Therewartour guides within the Saba
network, but most have participated in the mariae in the past. Fishermen are
depicted in red; there are only two fishermen mnktwork, neither of whom has
attended meetings. Many of the actors who haveddte meetings or otherwise been
involved work for the government or in the publendgce sector (which includes the
Saba Conservation Foundation, which manages tte; plaese actors are depicted as
yellow squares. Gray squares are other occupaiomsmber of actors from these

other occupations have been involved in the mavark as well.

Saba National Marine Park Degree Centrality

Table 22. Saba National Marine Park Freeman Degree Centrality — Symeitric

Node Description Degree Normalized
degree
127 Manager of Saba Conservation 40.000 29.851
Foundation/Marine Park
122 Saba Conservation Foundation Educatigr31.000 23.134
Director
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123 Saba Conservation Foundation 22.000 16.418
Administrative Staff

13T Saba Conservation Foundation (SCF) | 11.000 8.209

132 Island government 9.000 6.713

130* SCF Board of Directors 5.000 3.731

124* Chair of the SCF Board of Directors 5.000 3.731

127 Local dive shop owner 4.000 2.985

135 Local dive shop owner 4.000 2.985

119 Saba Conservation Foundation staff 4.000 2.985
(terrestrial programs)

133 Founder of Saba Marine Park/local hote| 4.000 2.985

owner

* - on co-management committee

#- MPA staff
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Figure 9. Saba National Marine Park - Freeman Degree Centrality

Green=tour guide; Blue=tourism industry; Yellow=SCF staff; OraBg&=board members; pink=government
Node size corresponds to degree centrality
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The actor with the highest centrality in the Shladional Marine Park network
is node 121, the manager of the marine park antbtad foundation responsible for
managing the park. The second and third most deadtars (nodes 122 and 123) are
also employees of the Saba Conservation Founddatimnext most influential actor
is the Saba Conservation Foundation (SCF) itselfi¢rL31), followed by the island
government (node 132) and the Saba Conservationdation’s Board of Directors
(node 130). Tied with the Board of Directors fontrality is the chairperson of the
Board of Directors (node 124). There were four ecti@d for being the eighth-most
central actors; two co-owners of a local dive sfroqges 127 and 135), a staff
member of the Saba Conservation Foundation whosvamkthe terrestrial hiking
programs (node 119), and the original founder efrttarine park, who runs a hotel on
the island (node 133). By looking at the networkgdam, it can be seen that many
linkages among most of these actors exist, and meapondents named more than
one of these actors, with the exception of thenxtslgovernment, which is linked to the
rest of the network only by one link. The islandrgmment is responsible for co-
managing the marine park with the Saba Conserv&mamdation, and the island
government has a seat on the Board of Directotiseobrganization. However, none
of the actors responding to the survey named lhatlstand government and any

member of the Saba Conservation Foundation; tleesaohly named one or the other.

Table 23. Frequency of actors named by tourism workers for Saba NationMarine
Park (n=12)

Description Node Percentage
Park manager 121 50.0%
Education director 122 25.0%
Administrative staff 123 16.7%
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The actors named by those individuals workingurism (the sample size of
fishermen and tour guides was too small to caleula frequency of named actors)
exactly mirrors the order of the top three most@@mactors. This is reflective of the
high degree centrality of each of these individiralhe network as a whole; the
community members interviewed frequently knew elyagho the individuals were
responsible for managing the reserve, partly becatithe small size of the

community.

BUCCOO REEF MARINE PARK

The Buccoo Reef Marine Park network has 329 nadeking it just slightly
larger than the Scotts Head/Soufriere Marine Reseetwork. The Buccoo Reef
network has the most isolates, with 31.6% of apmndents saying they did not know
to whom they would speak about the marine resenveever having heard of the

marine reserve at all.
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Figure 10. Buccoo Reef Marine Park — full network diagram

Key actors are circled (members of management committee, stashefies Department working with marine park)
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This diagram shows participation by occupatiori@gowith those who have
attended meetings enlarged. The nodes who havereasued in the marine park are
mostly centered on an axis through the middle efrtetwork. A large number of
network actors that have attended meetings armky meaning they work in the
public sector, including for the government or Buccoo Reef Trust. A large number
of these actors are individuals or agencies wh@wamed by those surveyed, but
who did not necessarily participate in the survide advisory committee of the
marine park is made up of a large number of indiald and agencies, most of them
part of the island government. These agenciestanthtlividuals working for them
were often cited by respondents.

A significant number of the nodes that are shos/paaticipating in the marine
reserve are green, meaning they are tour guidesekbtingly, more than for most
other networks, nodes are highly clustered by oatap, with many of the tour
guides linked together, with the individuals woukiim tourism clustered together, and
with fishermen, shown as red, highly clusteredianléft side of the network diagram.
Government officials, staff of Buccoo Reef Trustdather public servants are also
heavily clustered, in part because of their involeat with the marine park advisory

committee.

Buccoo Reef Marine Reserve - Degree Centrality

Table 24. Buccoo Reef Marine Park — Freeman Degree Centrality

Node Description Degree Normalized
degree
274* Buccoo Reef Trust 38.000 11.621

140



276 Department of Fisheries and Marine 33.000 10.092
Resources

27T Reef patrol 15.000 4.587

288 Director of Buccoo Reef Trust 15.000 4.587

275 Reef tour operators 14.000 4.281

273 Prominent family in Buccoo involved in | 13.000 3.976
reef tours

300~ Tourism Department 11.000 3.364

277 Buccoo Village Council 11.000 3.364

279* Tobago House of Assembly 10.000 3.058

* - on co-management committee
#- MPA staff
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Figure 18. Buccoo Reef Marine Park - Freeman degree centrality
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The network for the Buccoo Reef Marine Park dgfsom the other networks,
because community members cited government ageorcaker entities, as opposed
to individuals, much more frequently than responsiétom other networks. This
could indicate that these respondents do not dgtkiabw personally anyone who has
been involved in the marine park, or it could batexl to the relatively high level
(within the Tobago government) at which decisiobsua the marine park are being
made. Most of the actors found to be most centrétieé Buccoo Reef Marine Park
network are not individuals but groups or governtrestiities.

The most central actor, node 274, was Buccoo Rest,Twhich has led the
efforts at co-managing the marine park, and inbe public in its work in a
number of ways, even if not directly in the marpagk management. The Buccoo
Reef Trust is not directly responsible for makiregidions about the marine park, but
has nonetheless been involved in many other aspetite park. The next most
central actor was found to be the Department didfies and Marine Resources for
Tobago (node 276), which is directly responsiblenf@naging the park.

The next most central actor is node 271, thepatbl for the marine park.
Again, some respondents named individuals who samube reef patrol, but many
just named the reef patrol as a group and werel@maimame anyone in particular.
Node 288, tied for third in centrality, is one bétdirectors of Buccoo Reef Trust;
node 284, tied for tenth in the centrality rankirsganother director at the
organization.

Node 275, fifth in the measure of Freeman Degesrality, is actually a

group of individuals, the reef tour operators. Maagpondents named the reef tour
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operators, the actors who use Buccoo Reef the m®st group, without naming any
of the tour operators in particular. In fact, tbefrtour operators do have an
association, although it was unclear how many efréef tour operators are members
of the reef tour operator association. Many ofréspondents instead, or in addition,
named a number of individual reef tour operatotse Jixth most prominent actor,
node 273, is again a group of individuals, in tase a prominent family in the village
of Buccoo, who runs a reef tour business. Mostaregents who listed this family
provided the family name, and some, when pressesgidged names of individuals
within the family. Following this, tied for eightlire the Tourism Department, node
300, and the Buccoo Village Council, node 277. Whibth of these groups sit on the
marine park advisory committee, respondents gdgetial not name any individuals
involved in these organizations. The tenth rankaderfor centrality is the Tobago
House of Assembly, node 279. The Tobago House séwbly is the group of
representatives responsible for governing the dsland while Tobago is relatively
small, it seems unlikely that most of the individuaho said they would go straight to
the House of Assembly with a concern have the ctsitaithin the government to

have their opinions heard through the proper chianne

Table 25. Frequency of actors named by fishermen for Buccoo Reef Mad Park (n=21).

Description Node Percent
Department of Fisheries 276 19.0%
Buccoo Reef Trust 274 9.5%
Tobago House of Assembly 279 9.5%
Prominent family in Buccoo

involved in reef tours 273 9.5%
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Table 26. Frequency of actors named by tour guides for Buccoo Reef MadrPark
(n=27)

Description Node Percent

Department of Fisheries 276 14.8%
Buccoo Reef Trust 274 11.1%
Director of BRT 284 11.1%
Director of BRT 288 7.4%
BRT reserve project coordinator 287 7.4%

Table 27.Frequency of actors named by tourism workers for Buccoo Reef Marinedrk
(n=38)

Description Node Percent
Buccoo Reef Trust 274 7.9%
Tourism department 300 7.9%
Prominent family in Buccoo

involved in reef tours 273 5.3%

As was the case for the complete network, thase tstakeholder groups
largely named groups and organizations, rather ithdimiduals, as the actors to whom
they would speak about the marine park. Some touleg named individual
employees at Buccoo Reef Trust, and both fisheraneintourism workers named a
family of individuals tied to the reef tour indugtbut generally few individuals were
named. There were also a large number of actaysooips hamed by just one
respondent (not listed in the tables), indicatingck of consensus among these
stakeholders of who are the individuals and grongharge of the Buccoo Reef
Marine Park. The responses provided by these péatistakeholder groups are
representative of the responses of the communigyvelsole, and of the fact that the

community at large is not directly representechim ¢o-management of the MPA.
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The above network graph (Figure 19) illustratesabtors’ responses to the
guestion of whether they believe their intereststaing represented. There is clearly
considerable dissatisfaction among respondentsheihthey feel their interests are
being represented, with a large number of respdsderswering they do not feel
those in charge are representing their intereside®in red). This includes both
individuals who have attended meetings regardiegrrine park and individuals
who have not. Many of the individuals who namedBhecoo Reef Trust and the
Department of Fisheries Marine Resources, the tivogoy organizations involved in
the marine park, also said they had participatedeetings about the marine park,
including many who said they did not feel theienmssts were represented. In fact,
most of the individuals who had participated anched the organizations as where
they would go with an opinion about the park saeltdid not feel their interests were
represented, whereas many of the other individubts had attended meetings and
named other key actors claimed their interests wegeesented. This includes, for
example, respondents who named node 288, thealir@cBuccoo Reef Trust. Most

felt their interests were represented by this imldizl.

COMPARING NETWORKS

Overall, the networks that included the greatestlmers of actors also had the
greatest numbers of isolates. The smaller netwdinkse for Saba and St. Eustatius,
were developed from small, geographically contaic@amunities, so the likelihood
that an individual could name someone involved anagement of the marine reserve

was higher. These networks had the fewest actatshenfewest isolates. The
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exception to this is the network for the Buccoo Réarine Park, which had the

greatest percentage of isolates, despite beindamtahn the network for the Hol

Chan Marine Reserve. This is indicative of litterfcipation and less active

management for the Buccoo Reef Marine Park sitejgisas a community that is

more fluid and not well defined geographically.

Table 28 below lists a number of different metdosated for each of these

network graphs that can be compared across sites.

Table 28. Network measures

Buccoo Hol Chan Laughing Saba St. Eustatius | Scotts Head/
Reef Marine Bird Caye Marine National Soufriere
Marine Reserve National Park Marine Park | Marine
Park Park Reserve
Number of 329 441 268 135 203 326
Nodes
Network 11.22% 17.00% 18.89% 28.76% 21.94% 19.76%
centralization
(degree
centrality -
symmetric)
Density 0.0024 0.0018 0.0036 0.0078 0.0052 0.0024
Mean degree | 1.54 1.56 1.95 2.04 2.11 1.57
Mean 214.6 247.6 163.3 115.3 137.6 199.9
betweenness
centrality
Percentage 31.6% 30.6% 23.5% 18.5% 20.7% 28.2%
Isolates

Table 29. Terms used to describe networks

Term Definition

Network density

A measure of how many links exist within a network compa
to the total number of possible links (Wasserman and Faus
1994)

red

Network centralization

The extent to which the network is centered around one or
few highly central nodes

s}

Mean degree

Mean number of connections each actor has to others within the

network

Mean betweenness
centrality

The degree to which an actor has indirect connections to ot
within the network via other nodes

hers
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Network density is a measure of how many linkstexithin a network
compared to the total number of possible links (¥¢aman and Faust 1994). With
these six networks, the ranking of density corresied almost exactly to network
size. Costenbader and Valente (2003) note thatanktgensity is a result of network
size, the number of nominations permitted, andyjpe of questions asked. As they
note, all other factors being equal, network sidedecrease network density. Bodin
and Crona (2009) hypothesize that the greatereheank density, the higher the
possibility of collective action, as actors haverenpossibilities to collaborate. There
is also the possibility that a very high networksiéy can lead to homogenization,
where new innovations are not being brought inéortétwork (Bodin and Crona
2009; see also Rogers 1983). This does not appda & problem for the case studies
here, as densities are relatively low and theradrgh number of isolated individuals
excluded from the networks.

Network size amongst the sites varies from 135¢pabh441 (Hol Chan). As
the smallest network, Saba has the highest deasityHol Chan has the lowest. As
respondents were somewhat limited in their respo(tbey were naming only
individuals they would speak to about the marirseree, and not everyone they knew
in the community), the network densities of eaté are very low, because the
number of ties provided by the survey data comptrelde total number of possible
ties is low. Because actors are not being askedtdbeir ties to everyone in the
network, but rather only to specific individualstin the network, it makes logical

sense that the smaller networks are denser, bettareeare fewer possible ties.
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Saba has the highest network density (0.0082) famdrhallest population of
the sites included in the study (Placencia is digt@assmaller community, but the
network data for Laughing Bird Caye National Par&ludes some residents of
neighboring Seine Bight and Independence as vBdjause the community is so
small, residents have a greater likelihood of peatlg knowing the individuals
responsible for management. For the same reasba, & the smallest percentage of
isolates of any of the networks.

The exception to the finding about network denaitg network size is the
network for the Buccoo Reef Marine Park in Tobagbich has the same density as
the network for the SSMR in Dominica, despite beshghtly larger. This statistic
seems somewhat misleading, however. The numbeffefant individuals and
groups named by respondents for the Buccoo Reah®&ark is much higher than
that for the Scotts Head/Soufriere Marine Resebveversus 45), and many of these
individuals are affiliated through groups (for exae) people named many different
employees of Buccoo Reef Trust, one of the groupsgon the management
committee). In other words, respondents for the BStre much more consistent in
which actors they named. This somewhat artificiaifiates the network density for

Buccoo.

Network Centralization

Density may not be the most informative measuredonparing these
particular networks, because the size of thesearkswaries greatly. A potentially

more appropriate measure by which to compare thetseorks is network
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centralization, which, as defined in Table 29, nneas the extent to which the
network is centered around one or a few highlyreémodes. Symmetric
centralization, which does not take the directibthe ties into account, is used here,
because for this purpose the direction of theisi@athout import. A network with
100 percent centralization would be one in whidtaetors had ties to one central
actor (e.g. a star configuration), and a networthwero centralization would be one
in which no one actor had more ties to other irdiiais than any other actor (e.g. a
circle graph).

Saba National Marine Park is the smallest netwarklaas the highest
centralization, at 28.76% (Table 28). In part, thiagain because it has the fewest
actors, so the data set is smaller and fewer iddals are named overall in the
network analysis survey, but this is also relatethe fact that Saba itself is a small
and insular community. Respondents repeatedly ndhgegsame individuals as those
who they would speak to about the marine resene flzey named few
intermediaries. Almost everyone named someone wheravorked for the Saba
Conservation Foundation (SCF), responsible for mizggthe Saba National Marine
Park, or someone who serves on the board of the 8GHge percentage of the
individuals surveyed personally know those involiethe marine park simply
because of the small size of the island, so the¥ileely to name those individuals
instead of naming intermediaries from whom they M@eek information who may
or may not be involved in the park. Also, in gagtause the island is so small, Saba
National Marine Park has fewer individuals directgponsible for managing the park

than some of the other marine reserves. The dt#iftecorganization is small, and only
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a subset of the staff (four individuals) are invadwvith the marine park. The Board of
Directors for the organization is also relativetyadl. The island does not have any
organized groups of stakeholders with an interettté marine park, such as a
fishermen’s cooperative or a tour guide associaaod many of the individuals with
a direct connection to the marine park or tourisrgeneral, such as hotel owners or
dive shop owners, are part of the Board of Dirextbtost of those individuals were
named as key actors in the marine park. Thus, &stdents consistently named the
same few individuals as those they would speaktwithe marine park, making the
network highly centralized.

Because of both the high network density and tgh hetwork centralization,
it can be hypothesized based on the literatureréisadents in Saba will have the
greatest opportunity for collective action, becathss have the greatest likelihood of
interacting with others in the community about tharine park. Indeed, as will be
discussed in Chapter 6, the Saba National Marimke lires the highest rate of
participation of all the sites discussed here. Teisse network can contribute to
greater social capital, which may be a factor legqdo greater participation in marine
park management.

At the other end of the spectrum, with the leasivoek centralization, is
Buccoo Reef Marine Park, with a centralization nmea®f only 11.22%. Network
centralization is not entirely related to size etwork density; the centralization for
Hol Chan Marine Reserve network, which is a larggwork, is 17.00%, greater than
that for the Buccoo Reef Marine Park (BRMP) netwdilkere are a few explanations

for this. BRMP has a large number of agencies,camdequently, a large number of
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individuals, involved in the co-management of tlaekp between the Fisheries
Department, the Buccoo Reef Trust, and all of ttheogovernment agencies who sit
on the BRMP Advisory Committee. Many of the respamtd surveyed named
individuals who are not directly involved in the mm& park in any way, such as
various reef tour operators, who may or may noteladirect connection to decision-
makers involved with the park. This increases tin@lper of different actors named by
respondents within the network, and decreasesahigadity.

An additional and related explanation is that tbhexmunities in which surveys
were conducted for the BRMP are less geographibtallynded than some of the other
sites, and so respondents are less limited indtugsathey are likely to name. Many of
the actors named are part of the Tobago governarehare thus found in
Scarborough, the capital, rather than in any ottiramunities bordering the marine
park. This can be contrasted with Hol Chan, in Wwlatt survey participants reside on
Ambergris Caye, a geographically bounded commuaitg, almost all of them named
someone else on Ambergris Caye, increasing the thdtishe actor named would also
be named by another respondent.

Finally, the effect of co-management on networkti@ity should be
considered. Unlike the other sites, co-managenfahiedBuccoo Reef Marine Park is
relatively new, and the group responsible for caraging the marine park (the BRMP
Advisory Committee) is made up primarily of govemmhagencies, rather than
stakeholders from the communities (see Chaptérh®.lack of direct representation
on the advisory committee leads to a less centidiietwork, in which stakeholders

do not have a clear idea of who is doing the coagang and with whom they should
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share their opinions. A lack of participation byraounity members (Buccoo Reef
Marine Park has the lowest rates of participateangiscussed in Chapter 6) will also
lead to a low network centralization, as stakehsld® not have the opportunity to
interact over the marine park and develop the soajatal of which centralization is
indicative. Likewise, having low centralization it the social network here could
mean fewer opportunities for community membersatigpate in the MPA, as the
mechanisms by which participation is promoted arteimplace and fewer residents
are likely to be aware of opportunities for pagation.

Two networks that are interesting to compare onsme&s of centrality are that
for Laughing Bird Caye National Park, with a cehtysof 18.89%, and Scotts
Head/Soufriere Marine Reserve, with a centralit§ @76%. Although the network
for the SSMR is larger, it is somewhat more cerzteal. These networks both involve
multiple communities — two in the case of SSMR, #wde primary communities for
the Laughing Bird Caye National Park (LBCNP), altbb one of these was more
heavily sampled than the others. In both casessahemunities in question are not
entirely isolated, but have highly defined geogreghand natural boundaries, unlike
the communities in Tobago. In this case, the exgilan for why the network for the
LBCNP is less centralized than that for SSMR islijkthat more individuals are
involved in the co-management of LBCNP, and this vedlected in survey responses.
The Friends of Nature, responsible for co-manathegoark, has a large staff, many
of whom are well-known to the community, and a éaBpard of Directors made up of
prominent individuals from all of the surroundingnemunities. The community of

Placencia has an active tourism industry, and nadtiye individuals employed in the
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tourism industry have attended meetings or otherlween involved. By contrast, the
SSMR is co-managed by the Department of Fishendd AMA, but a few key
individuals, who also were those most commonly raéabmerespondents, are more or
less the only individuals responsible for manadimgreserve. LAMA has few active
members, and there are few individuals outsideAWIA or the Fisheries Department
who have been involved in managing the reserverelivas greater consistency, and
thus greater centrality, in the responses of conityyomembers for SSMR.

As a means of comparing the networks, and consdguba extent to which
stakeholders are connected to each marine regbere,are two ways of regarding
centrality. Within the literature (Hanneman and d®&d2005), centrality is equated
with power. In the Saba Marine Park, for exampderespondents named mostly
individuals who are part of staff of the Saba Covatton Foundation (SCF), this
instills this group with a lot of power. Respondgnt seems, would speak almost
exclusively with them about the marine reserveg@sosed to with other non-
employees or board members. This gives the SCF camteol over the flow of
information within the network. This may mean thatividuals who do not personally
know the staff of the SCF do not have the abilityntake their opinions known
regarding the marine park, and may not receivan&ion regarding the marine park
if there are fewer intermediaries within the netiwvor

On the other hand, because the staff of the SCacanally the people making
these decisions, it is perhaps a sign of a moez®fe system of management when

community members can speak directly with thoseingathe decisions, rather than
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having to speak through a group representativehar antermediary, in which case an
individual’'s interests and opinions might be misesented or distorted.

The further an individual is removed from thoséhat top, the less influence
s/he has. Additionally, because in this surveyaadpnts frequently did not know
who was responsible for managing the marine resenanetwork like that for the
Buccoo Reef Marine Park, the low degree of cemasitbn is in part a measure of
uncertainty about who the key actors are, as titiigtual or group hamed in many
cases has little to do with the marine park. Thigvidual with whom they might share
an opinion might be a dead end, with no directedatthe decision-makers. In Saba,
by contrast, the high degree of centralizatiomdirectly a measure of the degree of
knowledge of the respondents about the managerhém anarine park; many of
them knew precisely who is responsible for the meapark. Another way of looking
at this network, however, is that more individuaie connected to the decision makers
for the marine reserve, and thus can make theimams known to them. Hence, a

more centralized network may be more efficient.

Normalized Degree

Additionally, along with individual measures of ¢eality provided for the
most prominent actors in each of the networksntirenalized degree is provided. The
normalized degree measure is standardized to bparaie across all network sizes,
so this can be used to compare the relative degrmeality of the key actors in all of
these networks. The actor with the highest norredldegree centrality of all the

networks is the manager of the Saba National Md&smk (with a normalized degree

156



centrality of 29.851), followed by the educationedtor of the Saba National Marine
Park (normalized degree centrality of 23.134). Husre indicates that if all six
networks were of the same size, these two cengnatiefs for the Saba National Marine
Park would have been named more often than theatdigiures for any other marine
reserve. The Saba Marine Park network is consitiesafaller than the networks for
any of the other sites, and these two figures igf@ycentral to this network. The St.
Eustatius National Marine Park, next in overallwak size, has the next two actors
with the highest normalized degree centrality messuhe director (normalized
degree centrality of 22.772) and a member of tmeiaidtrative staff (hormalized
degree centrality of 22.277).

Arguably, this means these actors are the most rholvee all actors cited
within this study. There is validity to positingatithe directors of the organizations
co-managing these two marine parks have the megmpdhe co-management
structures of the Saba National Marine Park andth&ustatius National Marine
Park are very similar. In each case, the individliacting the co-management
organization is part of the board of directorstfoe organization and also manages the
staff of the organization, and thus has considerabthority over the marine park.
That these individuals are well-known to their xstfve communities may also instill

them with additional authority over the co-managetpgocess.

Average Links Per Node

Table 30. Average Links Per Node

Avg. links
Site Links Nodes per node
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Buccoo Reef Marine Park 255 328 0.777
Scotts Head/Soufriere Marine Reserve 260 329 0.790
Hol Chan Marine Reserve 358 441 0.812
Laughing Bird Caye National Park 261 268 0.974
Saba National Marine Park 138 135 1.022
St. Eustatius National Marine Park 215 203 1.059

As density is a measure dependent partly on netsiag another way of
comparing networks of different sizes is througimgshe average links per node
(e.g., Bodin and Crona 2008). The number of linkbiw each network is a way of
assessing the level of cohesiveness of the comynwith regards to the marine
reserve. The average links per node allows compabstween these networks. The
outcome of this measure is different than the meastcentralization, which is a
measure of the extent to which the respondents ciéineesame individuals. The
lowest average links per node of all the sites th@Buccoo Reef Marine Park, which
also has the highest percentage of isolates, anldwest centralization. Buccoo Reef
Marine Park is followed closely by the Scotts H&affriere Marine Reserve in the
average links per node; this site also had a highber of isolates, and a large number
of respondents named only one individual involuethie marine reserve. At the other
end of the spectrum, the site with the highestayelinks per node is the St.
Eustatius National Marine Park. This may be indveabf a higher level of social
capital within the community, at least with regardshe marine reserve, because
community residents on average have more connactiotine marine reserve,
indicating that community members in St. Eustatn#g/ have greater potential to act

cooperatively in managing the marine reserve.
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Networks and Co-Management Revisited

The social networks and their associated meaguesented here represent the
ways in which, at the time of the surveys, varistzgkeholders are connected to the
management of the MPA. These network graphs demad@show well the co-
management of the site is or is not working byéating on one level whether those
doing the co-managing are representing the commyasit whole. At a basic level,
stakeholders must know how it is they can voicé thginions to feel as if they have
any representation at all, and co-management sheuddmedium for representing the
viewpoints of a variety of stakeholders. Thus teenorks representing the most
successful co-management arrangements are algpthikiee the most centralized, as
more stakeholders will be connected to those keyradoing the decision-making.
They are also likely to be the densest, havingtieatest number of connections
between actors to create the social capital negeg®aco-management. However, as
the Scotts Head/Soufriere Marine Reserve demoastritis not enough for the
stakeholders to simply know who is in charge, busthalso feel that those individuals
in fact represent their interests.

Of the network graphs presented, those for thE@itatius National Marine
Park and the Laughing Bird Caye National Park pobbeome closest to an idealized
representation of a co-managed MPA and the soetalark related to it. Each has
several core actors in the middle of the graph aieoalso those responsible for co-
managing the MPA, meaning respondents primarilyaththe co-managers when
asked. There are several key actors with high deggatrality, meaning the degree

centrality is not strongly weighted toward any gaeticular individual, and
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stakeholders are fairly well distributed throughthg network, meaning there is a
diversity in who they choose to speak to. Theswfaare likely to contribute to

better and more diverse representation of stakehaiterests from a variety of
different sectors for these two MPAs. The Laughangl Caye National Park has a
lower network centralization than some of the osits; this is partly a reflection of
the high percentage of isolates, and partly actfle of the large number of
individuals involved in the co-management of theAVPhe Saba National Marine
Park is also representative of a well-functioningnganagement structure, but has less
diversity in stakeholder representation, as thezeadew highly centralized actors

responsible for managing the MPA.
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CHAPTER 6. ANALYZING PARTICIPATION IN CO-MANAGEMENT

Introduction

This chapter looks more closely at participatiot@-management by
community members, based on analyses of the diégtenl. The reasons for and
means of participating are many and varied, an@wié@ great deal on the particular
community, the resources involved, and the meansghigh participation is facilitated
or encouraged. Nevertheless, there are doubtlesslyimg social and demographic
factors that are related to participatory actigitiand the subsequent analyses are
directed at identifying these factors.

As discussed in Chapter 3, in addition to dataamig@pation and to the data
collected for the purposes of the network analytasa were collected from each
participant on their occupation, age, gender, yeheslucation, and in most cases,
years of residence within the community. These gedaide a picture of the residents
of each community where research was conductesekss providing an opportunity
to investigate how these factors may be importapiairticipation. Data analyzed
below also include questions asked of residentstalbbether they have participated
in the MPA in any way, including attending meetiagsl other activities, and whether
they can name any individuals responsible for mamant, an indicator of their
ability to participate.

Descriptive and inferential statistics were botbdig analyze and summarize

the data collected at each site, and across edl. dibgistic regression was employed

161



to look at some of the factors affecting participat Data were analyzed using SPSS

Versions 9.0 and 17.0.

The Data Set

A total of 1,496 surveys were conducted betweerstk sites, with the largest
number of surveys collected from the community eeljg to the Hol Chan Marine
Reserve (384), and the fewest surveys collectad the Saba National Marine Park

(119).

Table 31. Number of surveys conducted at each site

Site N Percentage

Hol Chan Marine Reserve384 25.67%

Scotts Head/Soufriere 300 20.05%
Marine Reserve

Laughing Bird Caye 235 15.71%
National Park

Buccoo Reef Marine Park271 18.11%

Saba National Marine 119 7.95%

Park

St. Eustatius National 187 12.50%
Marine Park

Total 1,496

As Table 32 shows, the samples from each site faetg similar in terms of
factors such as age and years of education, althihege is some variation in each of
these. Years of residence, although not colledtedl aites, is more variable. The
mean years of residence for the communities in Daraiadjacent to the SSMR is
more than twice the mean years of residence fporegents from the communities

associated with the Hol Chan and Laughing Bird QdizAs (F=125.680, p<.001).

Table 32. Comparison of respondents from each site

Variable Site N Mean | Maximum Minimum

Years Residence | Hol Chan 375 15.32 | 79 0
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SSMR 251 | 3356 |83 0
LBC 232 |15.01 |68 0
Buccoo Reef| 246 22.12 |74 0

Years Education | Hol Chan 368 | 11.75 | 34 0
SSMR 233 | 1146 |31 0
LBC 227 | 12.07 |27 0
Saba 114 |12.26 |29 5
St. Eustatius | 178 | 13.13 | 40 5
Buccoo Reef| 234 | 12.05 | 36 3

Age Hol Chan 380 |33.24 |73 18
SSMR 284 | 38.60 |83 18
LBC 231 [33.42 |73 18
Saba 115 |42.62 |85 18
St. Eustatius | 181 | 41.64 | 96 18
Buccoo Reef| 263 | 39.35 | 80 18

Table 33. Respondents by Gender

Gender Site Male | Pct Female| Pct
Hol Chan 253 |66.1% | 130 33.9%
SSMR 187 | 62.3% | 113 36.7%
LBC 153 | 65.1% | 82 34.9%
Saba 50 52.1% | 46 47.9%
St. Eustatius | 91 52.9% | 81 47.1%
Buccoo Reef| 173 63.8% | 98 36.2%

Total 907 | 62.3% | 550 37.7%

Table 33 gives a breakdown of the sample by geMibile efforts to include
female respondents were made at all sites, thepart males is higher at every site,
with males making up 62.3% of the total sample.

Table 34 provides a breakdown of respondents bypaton. Occupation was
broken down into eleven categories. Each occupattegory has at least 100
responses, with the exception of student and sefl@yed, for which there were few
responses, and fisherman, with 92. The percentaijeiss each category vary greatly
from site to site, particularly fishing, which makep a large percentage of responses
in the SSMR and a much smaller number at othes,sat&d tour guides, which are

more heavily represented in the Hol Chan MarineeResand the Laughing Bird
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Caye National Park. The most common occupatioe iiyghe survey was retail/sales,

followed by trades (construction) and by tourisriated businesses.
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Table 34. Summary of respondents by occupation

OCCUPATION
Tour Public | Professio Self

MPA Fisherman | guide | Tourism | Retail | Trades | sector | nal Student | employed | None | Other
SSMR 50 17 15 15 47 19 26 6 7 64 33
16.7%| 5.7% 5.0 5.0%| 15.7% 6.3% 8.7% 2.0% 2.3%| 21.3%| 11.0%

S. Eustatius 3 2 10 12 32 33 39 9 2 19 26
Marine Park 1.6% 1.1% 5.3%| 6.4%| 17.1%| 17.6% 20.9% 4.8% 1.1%| 10.2%| 13.9%
Hol Chan 7 55 75 93 46 10 50 1 2 15 28
Mar. Reserve 1.8%| 14.3% 19.5%| 24.2%| 12.0% 2.6% 13.0% 0.3% 50.0%| 3.9%| 7.3%
LBC National 9 26 57 34 30 9 16 6 0 11 24
Park 4.1%| 11.7% 25.7%| 15.3%| 13.5% 4.1% 7.2% 2.7% 0.0%| 5.0%| 10.8%
Buccoo Reef 21 27 38 52 43 19 20 1 3 26 19
Marine Park 7.7%| 9.9% 14.0%| 19.1%| 15.8% 7.0% 7.4% 0.4% 1.1%| 9.6%| 7.0%
Saba Marine 2 4 12 17 15 24 9 3 1 22 10
Park 1.7%| 3.4% 10.1%| 14.3%| 12.6%| 20.2% 7.6% 2.5% 0.8%| 18.5%| 8.4%
Total 92 131 207 223 213 114 160 26 15 157 140

10.6
6.2% | 8.9% 14.0% | 15.1% | 14.4% 7.7% 10.8% 1.8% 1.0% % | 9.5%
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The responses to participation related questioms a@nverted to
dichotomous variables for analytical purposes. Bases were coded as presented

below:

Table 35. Coding of participation questions

Question Number of | Coding
valid
responses
Have you ever heard of {name}| 1190 Yes (1); No (0)
MPA?
Have you ever attended a 1394 Yes (1); No (0)

meeting about the MPA or
otherwise been involved?

Who do you know who is 1381 No (0): no one was named; person/group

responsible for managing the named is not involved in MPA; can’'t name

MPA? a specific person or group (e.g.

Re-coded to determine whether government)

the individuals named are Yes (1): person/group named is involved

actually involved in managing in managing MPA; some of the people

the MPA (Know Correct) named are involved in management;
person named used to be involved in
management

Do you believe those responsib|e845 No (0): No; don’t know

—*

for managing the MPA represen
your interests?iterests
Represented)

Yes (1): Yes; sometimes; they should

Comparison of Responses by Occupation

Occupation was selected as a potentially impofetor in analyzing
participation, as individuals employed in certaatpations are more likely to rely on
the MPA for their livelihood, and may thereforernere important stakeholders to
consider in co-management. The occupations prongaespondents were divided
into one of eleven categories. Fisherman and toiglegwere identified during
fieldwork as the two occupation types potentiallgsnaffected by the MPA.

Individuals working in tourism-related industri@sgluding hotels, restaurants, car or
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bike rentals, etc. were also considered to be patgnmportant stakeholders, as their
businesses may benefit from the presence of the.MR&se three occupation groups
were determined to have the greatest interesteiiiPAs, and are all identified as
important stakeholders at each of the MPAs includdate study. All of the MPAs in
the study have both a tourism industry and a fginialustry based within or nearby
the MPA, although the relative importance of thiege industries varies considerably
by site (Table 4). Fishing and tourism interesesfegquently at odds in many of the
MPAs, and in situations where the MPA was createatder to promote tourism
activities, fishermen have often been disenfrarachis the process.

The responses to certain questions by individualsi@yed in each of these
occupation groups were compared to responses bgshef respondents across the
data set, using Chi-square analysis. Table 36 ptesesponses to three survey
guestions (Have you ever attended a meeting aheuPA?; Do you know anyone
involved in management?; Do you believe your irdeyare represented by those

involved in management?), cross-tabulated with patan.

Table 36. Analysis of survey responses by occupati¢@hi-squared analysis)

Occupation Participated Can identify Believesinterests
(attended someone involved | are represented
meeting) in management by management

Fisherman Fishermen | 38.4% 72.1% 57.5%

Others 17.4% 57.2% 72.8%
x°=23.272, x°=7.387, df=1, | x°=8.523, df=1,
df=1, p<0.001 | p<0.01 p<0.01

Tour Guide Tour Guide | 51.9% 73.6% 64.5%

Other 15.3% 49.0% 43.3%
x°=103.184, x°=28.329, df=1, | x°=19.283, df=1,
df=1, p<0.001 | p<0.001 p<0.001

Tourism Tourism 26.7% 55.5% 66.7%

Other 15.7% 50.1% 50.2%
x’=27.159, x°=2.843, df=1, | y?=22.772, df=1,
df=1, p<0.001 | p<0.1 p<0.001
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Results indicate that members of each of the threeps were statistically
more likely to have attended a meeting. Tour gumed fishermen were more likely
to be able to correctly identify someone in manag@nthan the rest of the group of
respondents as a whole. In some cases these ddésevere drastic; for example,
51.9% of tour guides and 38.4% of fishermen haghdtd meetings as opposed to
15.3% and 17.4% respectively of the rest of theupdns surveyed. Tour guides and
others employed in tourism were significantly muatre likely to believe their
interests were being represented by those resperisiimanaging the MPA than the
rest of the survey population. Fishermen, howewerg statistically more likely to say
their interests were not being represented; 42.6fisleermen believed their interests
werenot being represented by management, as opposed2% 21 the rest of the

population.

Table 37. Interests represented by occupation

Occupation Interests representegihterests representefd™Not sure
Yes No

Fisherman 41.3% 42.5% 16.2%
Tour Guide 64.5% 17.4% 18.2%
Construction/Manual 39.0% 35.6% 25.3%
Labor

Tourism 49.8% 25.0% 16.8%
All Occupations 45.7% 28.4% 25.9%

Table 37 presents some of the same data as Talbhe®5 percentages of
responses for the question "Do you feel your irgerare represented by those
responsible for management” are broken down futblyeyccupation, including the
percentages of respondents who said they did tietvbeheir interests were being
represented, and percentages of respondents wieonatsure. While the total

percentage of individuals surveyed from all occigratategories who answered they
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were not sure whether their interests were reptedes greater than 25%, the

percentage of 'not sure’ responses for fishernmaur, guides, and individuals

employed in tourism was much lower£14.358, df=1, p<.001). Although, as stated

above, fishermen were more likely to say theirresés were not being represented, all

three stakeholder groups were clearly more likellgdve definitive opinions on

whether their opinions were represented. Thisyikelates back to the fact that all

three of these stakeholder groups were more likebe able to name someone

involved in management, and to have participateminmeeting.

One interesting outcome of breaking down the resp®io this question by

occupation is that individuals employed in condinrcor manual labor were the least

likely to say their interests were being represgnféhose individuals working in

construction or other trades are not likely to besidered important stakeholders in

the marine protected area, and as such do notajgnieave direct representation on

any of the boards of directors of the various manant organizations. Still, these

individuals are residents of the communities whkeesurveys were conducted and

should also be considered stakeholders in the marintected areas.

Table 38. Participation data by socioeconomic variables.

Socioeconomic Heard of Been to Can name Interests are
variables MPA® mesting someone represented’
involved in
MPA
Gender (Chi- Male 87.4% 23.3% 52.3% 70.5%
sguared) Female 80.3% 11.9% 51.3% 74.5%
¥’=10.704, | y*=26.524, | y’=.218, y*=1.451,
df=1, df=1, df=1, p=.641 | df=1,
p <0.01 p <0.001 p=.228
Age (t-test) Mean NO | 36.2 37.0 36.7 38.0
Mean YES| 35.9 39.6 38.3 34.5

® This question excludes responses from Saba MRdrieand St. Eustatius National Marine Park
" This question excludes responses from Saba MRarieand St. Eustatius National Marine Park
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t=.272, t=-2.675, t=-2.017, t=3.549,
df=11586, df=1352, df=1342, df=828,
p=.786 p<.01 p<.05 p<.001
Years of Mean NO | 10.3 12.1 11.8 11.4
Education Mean YES| 12.0 12.6 12.5 12.1
(t-test) t=-5.271, t=-1.557, t=-3.034, t=-2.544,
df=1060, df=1272, df=1262, df=766,
p<.001 p=.120 p<.005 p<.05
Years of Mean NO | 19.0 20.6 17.5 25.9
Residence (t- Mean YES| 21.2 24.0 25.2 20.6
test) ® t=-1.445, t=-2.440, t=-7.314, t=4.128,
df=1102, df=1015, df=1007, df=791,
p=.149 p<.01 p<.001 p<.001

Table 8 shows the responses to the three quediste above, as well as
“Have you ever heard of the MPA?”, compared acecwydo gender, age, years of
education, and years of residence. There was disagr difference between men and
women as to whether the respondents had ever bétdrd MPA or attended a
meeting, with men more likely to have done both.Qi<p<.001, respectively).
Gender was not a significant factor in whetherrggpondents could name someone
involved in the MPA, or in whether they felt th@iterests were represented by those
responsible for management. The mean age of resptsaias significantly different
in both whether the respondent had attended a mgestid whether they were able to
correctly name someone involved in the MPA (olaspondents were more likely to
do both). This is to be somewhat expected, ag oédpondents are also likely to
have lived in the community longer, and as allh&f MPAs included in the study have
been in place for a number of years, older respuisdeould be more likely to have
attended earlier meetings. Interestingly, howeyeunger residents were more likely
to feel their interests are being represented byeiesponsible for managing the

MPA.

8 This question excludes responses from Saba MRdrieand St. Eustatius National Marine Park
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Also tested here was whether years of educatiorswgagicantly different for
any of these responses. Respondents who had HaeaelMPA had more years of
education on average than those respondents whiedhaBespondents who could
name someone involved in the MPA, as well as thdsesaid they believed their
interests were being represented, also had more géaducation.

Average years of residence in the community wakdrigoth for those who
had attended a meeting and those who were abknte someone involved in the
MPA. There was no significant difference in meaargeof residence for those who
had heard of the MPA compared with those who hadheard of the MPA. Another
interesting result was that those who felt thetieliests were represented by those
responsible for management had on average livdteicommunity fewer years than

those who responded no to this question.

Comparisons by site

As all of the sites are very different, it is impaort to look more closely at
statistics within each. Here the same types ofyaealprovided earlier for the full data
set are provided for each individual MPA. This vaifisist in understanding which of
the sites contribute most strongly to the earligcomes for the full data set, and to

determine which of the sites contrast with findipgssented earlier.

Table 39. Hol Chan Marine Reserve

Occupation Participated Can identify Believesinterests
(attended meeting) | someoneinvolved | arerepresented by
in management management
Tour Guide Tour Guide | 50.0% 69.2% 88.2%
Other 12.2% 34.4% 87.4%
¥’=44.482, df=1, | ¥*=22.127, df=1, | x*=.024, df=1,
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p <0.001 p<0.001 p=.877
Tourism Tourism 27.4% 27.9% 92.7%

Other 12.9% 42.3% 86.3%
x’=11.635, df=1, | x’=4.886, df=1, | x°=1.660, df=1,
p<0.005 p<0.05 p=.198

Years of Mean YES | 20.02 21.13 16.59

Residence Mean NO 15.34 12.67 21.10
t=-2.293, df=347, | t=-5.502, df=341, | t=1.666, df=275,
p<.05 p<.001 p=.097"

~not normally distributed

Data for the Hol Chan Marine Reserve show that bwdke respondents who
work as tour guides and other respondents who waidurism were more likely to
have attended a meeting than the rest of the regptsin the data set. This is
consistent with the analysis of the data set ab@eywhere the same occupation
groups were found to be more likely to have attendeetings. Similarly, individuals
from these two groups were more likely to be abledrrectly name someone
involved in the management of the MPA. However, iehs these stakeholder groups
were also more likely to say their interests wey@esented when the complete data
set was analyzed, there was no statistical difterém response for the Hol Chan
Marine Reserve to this question. This is a reftectf the fact that the vast majority of
all individuals said they believed their interestsre represented by those involved in
management, and thus there was no significantrdiifee between groups.

Mean years of residence was also tested for the&CHah Marine Reserve.
There was a significant difference in mean yeargsitlence within the community
for individuals who had participated in meetinggde who had attended meetings
have lived in the community an average of 4.7 y&arger than those who have not.
Likewise, as could be expected, those who weretalierrectly name someone

involved in the MPA have lived in the community arerage of 8.5 years longer than
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those who could not. Years of residence was nasstally significant in whether

individuals felt their interests were represented.

Table 40. St. Eustatius National Marine Park

Occupation Participated Can identify someone
(attended meeting) | involvedin
management
Tourism Tourism | 16.7% 60.0%
Other 15.4% 60.8%
x°=.013, df=1, %°=.003, df=1, p=.960
p=.909

For the St. Eustatius National Marine Park dat$y onlividuals working in

tourism were singled out for analysis, as theresviiew tour guides or fishermen in

the data set (<10). There was no significant céffiee for St. Eustatius between those

working and tourism and the rest of the surveyoadpnts.

Table 41. Scotts Head/Soufriere Marine Reserve

Occupation Participated Can identify Believesinterests
(attended someoneinvolved | arerepresented
meeting) in management by management

Fisherman Fisherman 42.2% 77.8% 50.0%

Other 9.1% 78.9% 52.0%
x°=31.947, df=1, | ¥°=.030, df=1, | x°=.052, df=1,
p<0.001 p=.862 p=.819

Tour Guide Tour Guide | 47.1% 100.0% 73.3%

Other 14.3% 35.6% 50.0%
x°=12.361, df=1, | ¥°=5.908, df=1, | x°=3.042, df=1,
p<0.001 p<0.05 p=.081

Tourism Tourism 28.8% 78.6% 48.0%

Other 13.3% 73.9% 42.7%
x’=4.582, df=1, | y°=.286, df=1, | y°=.254, df=1,
p<0.05 p=.593 p=.614

Years of Mean YES 33.57 32.50 31.93

Residence Mean NO 33.01 34.88 32.29
t=-.194, df=224, | t=.970, df=224, |t=.170, df=185,
p=.847 p=.333 p=.865

Fishermen, tour guides, and those working in towaiirsdustries in Dominica

were all more likely than other respondents to hattended meetings. However,
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unlike in the analysis of the complete data setfighwas no difference between these

groups and the respondents for the SSMR as a vaelsdie whether or not they believe

their interests are represented by managemente Tves also no difference in

whether fishermen or those working in tourism wedsée to identify someone

involved in the management of the MPA,; all of thartguides surveyed could name

someone involved in management. Years of residemasenot significantly related to

any of the questions above.

Table 42. Saba National Marine Park

Occupation Participated Can identify someone
(attended meeting) involved in
management
Tourism Tourism | 45.4% 83.3%
Other 25.2% 68.2%
v°=2.064, df=1, ¥°=1.167, df=1, p=.280
p=.151

For the Saba National Marine Park, only those inldizls working in tourism

were compared with the other respondents, and Wii@seno significant difference in

whether they had attended meetings or were altietdify someone involved in

management.

Table 43. Laughing Bird Caye National Park

Occupation Participated Believesinterests | Can identify
(attended are represented someone involved
meeting) by management in management

Fisherman Fisherman | 66.7% 88.9% 88.9%

Other 25.1% 87.5% 54.0%
x’=7.566, df=1, |y=.015,df=1, | y*=4.255, df=1,
p<.01 p=.902 p<.05
Fishers Exact Fishers Exact
sig<.05 sig<.05

Tour Guide Tour Guide | 61.5% 87.0% 92.3%

Other 22.0% 87.7% 50.0%
x’=18.101, df=1, | ¥*=.010, p=.921 | x*=16.307, df=1,
p<0.001 p<0.001
Fishers Exact Fishers Exact
p<.001 p<.001
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Tourism Tourism 13.2% 77.5% 51.9%

Other 31.4% 91.2% 56.6%
x’=6.727, df=1, | x°=5.061, df=1, | °=.348, df=1,
p<.01 p<.05 p=.556
Fishers Exact Fishers Exact
p<.05 p<.05

Years of Mean YES | 22.41 18.69 19.81
Residence Mean NO 13.84 18.89 15.36

t=-3.662, p<.001

t=-1.157, p=.249

t=-4.003, p<.001

A comparison of data for the Laughing Bird Cayeidleal Park found that

fishermen and tour guides were more likely to hattended meetings and more likely

to be able to name someone involved in managiniyiRA. Interestingly, those

working in tourism were significantliess likely to have attended a meeting or to

believe their interests were being representedhbget in management than other

respondents from these communities. They werelessdikely to be able to name

someone involved in managing the MPA than othgyaedents, although this

difference was not statistically significant. Instlarea in particular, many of the

individuals working in tourism had come from otlparts of Belize or other countries

in Central America, which may explain these differes. Years of residence was

found to be significant; individuals who had attedaneetings and could identify

someone involved in management had a statistibajlyer average years of residence

within the community than those who answered nihése questions.

Table 44. Buccoo Reef Marine Park

Occupation Participated Believesinterests | Can identify
(attended are represented someone involved
meeting) by management in management

Fisherman Fisherman 15.0% 25.0% 50.0%

Other 13.1% 62.1% 29.0%
x?=.056, df=1, x’=8.375, df=1, | °=3.815, df=1,
p=.814 p<.005, Fishers | p=.051

Exact p<.01
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Tour Guide Tour Guide | 50.0% 60.0% 53.8%

Other 9.1% 58.9% 28.0%
x°=33.877, df=1, | ¥*=.010, df=1, x’=7.321, df=1,
p<.001 p=.919 p<.01
Fishers Exact Fishers Exact
p<.001 p<.05

Tourism Tourism 8.8% 65.2% 32.4%

Other 14.0% 58.2% 30.4%
v’=.676, df=1, v*=.408, df=1, v*=.052, df=1,
p=.411 p=.523 p=.820

Years of Mean YES | 23.02 21.48 23.99
Residence Mean NO 21.76 23.40 21.08
t=-.389, p=.698 | t=.782, p=.435 t=-1.208, p=.228

In comparing data for the Buccoo Reef Marine Panlty tour guides were
more likely to have attended meetings than othgsoredents. This difference was
significant, with 50% of tour guides having atted@emeeting or having been
otherwise involved, as opposed to only 9.1% of otespondents. Tour guides were
also more frequently able to name individuals imedlin management of the MPA.
The percentage of fishermen who had attended ngsetvas slightly higher than for
other respondents, but the difference was nossitally significant. The percentage
of fisherman who said their interests were beimgesented by management was
statistically much lower than that of other respamtd (25.0% and 62.1%,
respectively; p<.005). Years of residence was igpiificantly related to any of these

guestions for the Buccoo Reef Marine Park.

Comparing Participation by Site
The data relating to participation were then brodlewn by site, to compare

how these responses differed among the six MPAgded in the study. Some of
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these results were also discussed in Chapterdgsaribing the co-management

arrangement in place for each MPA.

Table 45. Participation data by MPA

Attended Can name Believes Heard of MPA
meeting someone interestsare
involved represented

Yes No Yes No Yes No Yes No

Buccoo Reef | 12.5% | 87.5%| 28.4% | 71.6% | 58.8% | 41.2% | 72.3% | 27.7%
Marine Park

Hol Chan 16.6% | 83.4%| 36.2% | 63.8% | 87.6% | 12.4% | 93.5% | 6.5%
Marine
Reserve

Laughing 25.2% | 74.8%| 49.8% | 50.2% | 87.6% | 12.4% | 90.2% | 9.8%
Bird Caye
Nat. Park

Saba Marine | 26.9%| 73.1%| 69.7% | 30.3% | n/a n/a n/a n/a
Park

St. Eustatius | 15.5% | 84.5%| 60.4% | 39.6% | n/a n/a n/a n/a
Nat. Marine
Park

Scotts Head/ | 14.3%| 85.7% | 65.7% | 34.3% | 48.4% | 51.6% | 81.3% | 18.7%
Soufriere
Marine

Reserve

Table 45 shows some of the responses to the questgked of community
members, broken down by MPA. The MPAs with the bijlrates of participation
were the Saba National Marine Park and the LaugBirdjCaye National Marine
Park, while the lowest were at the Buccoo Reef MaRark and the Scotts
Head/Soufriere Marine Reserve. Both the Saba Mdrark and the Laughing Bird
Caye National Park are co-managed by local NGOs motirds of directors made up
of a diverse selection of stakeholders from thallcommunity. In both cases, the
NGOs are very active in the local community, coriohgcoutreach programs related

to the MPA, and in both cases the communities wtierdIPAs are located are small.
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The Buccoo Reef Marine Park is co-managed primaslyepresentatives drawn from
government agencies, few of whom are engaged Qjingtth the local communities.
The Scotts Head/Soufriere Marine Reserve also lsasnaanaging body made up of
representatives from the local community; howetrex,group is not very active, and
there are few management activities in which staldsrs can participate.

Saba National Marine Park also had the greatesberuof respondents who
could correctly name someone involved in the mamege. This site was followed
closely by the Scotts Head/Soufriere Marine Resemrere 65.7% of respondents
correctly named an individual or individuals invet/in managing the marine reserve.
This site also had one of the lowest rates of @p#tion; clearly those involved in
management are visible to the community, but ths ot translated to broader
community involvement. The Buccoo Reef Marine Haall the lowest percentage of
respondents who were able to name someone invoiwbeé marine park, which was
not surprising given the low levels of communityatvement at this particular site.
The Hol Chan Marine Reserve also had only 36.2%gfondents who named
someone involved in managing the marine park;gharsicular community has a high
level of knowledge of the MPA itself (93.5% of resplents had heard of the MPA),
but a lack of knowledge about the management oMBA.

Interestingly, however, the Hol Chan Marine Resdrad the highest
percentages of respondents who believed theirastemwere being represented (tied
with the Laughing Bird Caye National Park), witle fhercentage of those respondents
from the Hol Chan site who thought their interestse represented (87.6%) more

than twice the percentage of respondents who awarite someone involved (36.2%).
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Thus a large percentage of individuals believertinerests are represented, but do
not know who it is representing their interestsg#, this question was not asked for
the St. Eustatius and Saba National Marine Padkdata are not available for these
sites). The residents in the communities adjacetité¢ Scotts Head/Soufriere Marine
Reserve and the Buccoo Reef Marine Reserve hdéwest respondents indicating
they believe their interests were being represeloyatiose responsible for
management of the MPA. These two sites also halbtiest percentages of
respondents who had participated in the MPA. Asutised below, these two factors

are related.

Attending meetings and having one’s interests represented

Individuals who have attended a meeting overwhediyifeel their interests
are represented by those responsible for managemiém81.4% of those who have
attended meetings saying they believed their intereere representegf€37.268,
p<.001). These numbers imply a good deal abouicpaation, although it is not
possible to determine directionality by these rssallone. Individuals who participate
may come to feel their interests are being repteseirough the process of
participating in management, or individuals wheatty feel their interests are being
represented, or are inclined to do so becausestiygyort the goals of the MPA
overall, are those likely to be involved in aciie# related to the MPA. Analyzing
these data in another way, of those who believen thterests were represented, only
23.8% had attended meetings. However, out of thdsedid not feel their interests

were represented, only 13.9% had attended mesdifig8.941, p<.01); this again
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supports the finding that participation is linkedcommunity members feeling their
interests are represented. The Phi coefficientcabsulated for this chi-square test to
determine effect size. In this case, the effea wias low (phi=.109, p<.005), meaning
that while the percentages of those who have aténtkeetings who feel their
interests are represented is high, there is rarge Icorrelation between these two
factors. It is difficult to determine definitivelyom this study whether participation
can induce support and cause community membeegtdHeir interests are
represented, although this is one possible exptanédr this outcome.

The relationship between meeting attendance dedliag that one’s interests
are being represented also varies by site. Theseavgggnificant difference only for
the SSMR as to whether those who had attendedmgedielieved their interests were
represented; the percentage of respondents whatteatied meetings and believed
their interests were represented was higher, amdfisiantly so, than the percentage of
respondents who believed their interests were septed but had not attended
meetings. The same relationship was not found, faewyéor any of the other three
sites where this question was asked- the Hol Channe Reserve, Laughing Bird
Caye National Park, or the Buccoo Reef Marine R question about whether
respondents felt their interests were representednet asked at the St. Eustatius
National Marine Park or the Saba National Marin&kPdn fact, at the Buccoo Reef
Marine Park, respondents who had attended meatiagsless likely to say their
interests were represented, although the differarasenot significant. While, again,
an analysis of the complete data set did find aigiship between meeting attendance

and belief that one’s interests were being reptesenariations in participation and
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co-management at the individual sites make it irigmtrto look at these data on the

site level.

Table 46. Interests Represented and Meeting Attendance

Response Did not attend | Attended Total
meeting meeting
Hol Chan Interests not 31 (13.7%) 4 (7.0%) 35
(x?=1.885, p=.170) represented
Interests represented 195 (82.3%) 53 (93.0%) | 248
Total 226 57 283
Scotts Interests not 93 (51.7%) 11 (31.4%) | 104
Head/Soufriere represented
2_
(x'=4.806, p<.03 Interests represented 87 (48.3%) 24 (68.6%) | 111
Total 180 35 215
LBC Interests not 15 (14.9%) 4 (7.7%) 19
(x?=1.618, p=.203) represented
Interests represented 86 (85.1%) 48 (92.3%) | 134
Total 101 52 153
Buccoo Reef Interests not 65 (40.9%) 14 (42.4%) | 79
(x*=.027, p=.870) | represented
Interests represented 94 (59.1%) 19 (57.6%) | 113
Total 159 33 192

This relationship was also tested for occupatignalips. Of fishermen who
had attended meetings, 64.3% were likely to saly thierests were represented, as
opposed to 41.9% of fishermen who had not attenaksetings. This difference was
not so large as to be statistically significanthat p<.05 levely?=3.412, p=.065).
Similarly, where 86.7% of tour guides who had alhmeetings said their interests
were represented, 72.2% of tour guides who haattended meetings believed their
interests were represented<3.682, p=.055); again, this was not statistically

significant at the p<.05 level.
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Logistic Regression to Predict Participation

Several binary logistic regression analyses wega performed on the data to
understand which of these variables were most itapbm predicting participation
and other key factors.

A binary logistic regression analysis was conddittedetermine whether
certain individual variables would predict part@ijon in a meeting or other activity.
Logistic regression was selected as an appropgatdor the participation variable,
which is a categorical variable (coded as eithefBS or 0=NO). The logistic
regression model is used to estimate factors tiflaieince participation. Participation
was used as the dependent variable, while occupatiorectly being able to name
someone involved in MPA management (Know Corrachigther the respondent
believed their interests were represented (Intefeepresented), years of residence,
sex, age, and years of education were used asdbpendent variables. Because
Years of Residence and Interests Represented tewaitable for the Saba and St.
Eustatius sites, they are not included in thisasigl

Of 1496 possible cases, 766 were rejected beadusissing data (including
all of the cases from St. Eustatius and Saba, apdespondents from the other sites
who had not heard of the MPA); 730 were includethsmanalysis. The model was
significant overall, with?>=148.181, and p<.0001. The Cox and Snéll&Rmeasure
of shared variance, was .184, indicating the mpodsdicted roughly 18.4% of the
variance in stakeholder participation, while thegbliaerke B measure was .287,
meaning the model predicted 28.7% of varianceakedtolder participation. While

neither of these measures can be interpreted @sthe as the’Rerm, they provide
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an overall indication of the effect size of the rabdverall, the goodness of fit for the

model was satisfactory.

Table 47. Results of Logistic Regression to predict Participation

Variable B S.E. Wald Df | Sig R Exp(B)
Years Res. |-.0091 |.0075 1.4831 |1 [.2233 |.0000 |.9910
Gender® 9300 |.2739 11.5286 |1 [.0007 |.1129 |2.5345
Occupation™ 52.9596 |10 |.0000 |.2101

Occupationl | .2150 .3704 .3369 1 5616 | .0000 | 1.2399
(tour guide)

Occupation2 | -1.6259 | .4518 12,9532 |1 .0003 |-.1211 |.1937
(tourism)

Occupation3 | -1.3337 | .4412 9.1387 1 0025 |-.0978 | .2635
(retail)

Occupation4 | -1.4087 | .4132 11.6242 |1 .0007 |-.1135 |.2445
(construction)

Occupation5 | -.5927 .5144 1.3274 1 .2493 | .0000 5528
(public
service)

Occupation6 | -1.3923 | .5108 7.4304 1 .0064 | -.0853 |.2485
(professional)

Occupation7 | -1.0271 | .7605 1.8238 1 1769 | .0000 | .3580
(student)

Occupation8 | -6.5826 | 11.5803 | .3231 1 5697 | .0000 |.0014
(self-
employed)

Occupation9 | -.4388 | .4780 .8426 1 .3587 | .0000 | .6448
(unemployed)

Occupation10 | -2.4336 | .6731 13.0737 |1 .0003 | -.1218 |.0877
(other)

Age .0101 .0092 1.1959 1 .2741 | .0000 1.0101
Years of Ed. | .0200 .0283 4965 1 .4810 | .0000 1.0202
Know 1.1305 | .2371 22.7370 |1 .0000 | .1666 3.0973
Correct™

| nteIZeStS .8535 .2667 10.2419 |1 .0014 .1050 2.3478
Rep

Constant -2.9252 | .6793 18.5445 |1 .0000

Of the independent variables included in the ma@ehder, Occupation,

Know Correct (can correctly name someone involvetthe MPA), and Interests

® Reference category for Gender is Female

10 Reference category for occupation is Fisherman

11 Reference category for Know Correct is no

12 Reference category for Interests Represented is no
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Represented were all found to be predictors oi@pation, and were significant to at
least the p<.01 level. All but Interests Represgmtere significant predictors of
participation to the p<.001 level. Within occupatb categories, fisherman was used
as the reference category, meaning all other oticuzawere compared as to whether
they predicted respondents would be more or lksfylio attend a meeting than
someone employed as a fisherman. Many of thesgation categories were
significant predictors and all but tour guide hadegative B value, meaning
individuals in all income categories but tour guateless likely to attend meetings
than fishermen. The Walgf value was highest for occupation (52.96) and foow
Correct (22.74), meaning these two variables wespansible for predicting the
greatest amount of variance in the model.

According to the model, the odds of a communityniber attending a meeting
are higher if the individual is male as opposetetoale. Those who can correctly
name someone involved in the MPA (Know Correct)racge likely to have attended
a meeting. Similarly, someone who responded tleat ihterests were represented by
management (Interests Represented) would be nketg to have attended a meeting.
Because fisherman is the reference category fargaton, all occupation categories
can be compared to fishing. A fisherman is muchenigely to have attended a
meeting as someone employed in tourism or as soengbase occupation category is
"other”.

The model was run again to predict participatiothie MPA, this time without
the variables Interests Represented and Yearssafi&®ece, in order to incorporate

respondents from the Saba and St. Eustatius MP#s.nEw regression model
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included more cases; this time 1210 cases weredad|, and 286 were rejected
because of missing data. This model was also #gnif ((°=203.475, df=14,
p<.0001). However, the Cox and Snefif& this model was only .155, and the
Nagelkerke Rwas .253, meaning the logistic regression modtiowit the variables
Interests Represented and Years of Residence eagliss of the variance in
participation than the earlier model.

The model was run again, this time removing the-significant variables, and
including only those found to be significant in first model (gender, occupation,
Know Correct, and Interests Represented). This &roand, the Chi-Square value
was higher°=162.419, p<.0001), but the amount of varianceipted by the model
was slightly less (Cox and Snelf 8.177, Nagelkerke &= .275).

Another logistic regression model was run to preparticipation using
fisherman, tour guide, and tourism as separatépthenous variables rather than the
occupation variable. Again, this model was staggly significant {°=132.868, df=9,
p<.0001). The Cox and Snelf fr this model was .166, and the Nagelkerken@s
.260. Again, this model predicted less of the \ailiy in participation than the
original model with all occupations included. Thiedel is worth exploring because it
further illuminates the effect of these particudacupational categories.

In this model, both tour guide and fisherman &gaiBcant predictors of
participation at the p<.001 level, along with gendaow Correct, and Interests
Represented (identified in the earlier model). Wtenvariables are recoded and
analyzed in this way, whether or not an individigad tour guide becomes the most

important predictor of whether or not they haveradied a meeting, followed by
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whether or not they can hame someone involveddrMRA. Someone employed as a
tour guide is much more likely than someone whuooisa tour guide to attend a
meeting. A fisherman much more likely than someam@loyed in another

occupation to attend a meeting.

Table 48. Results of Logistic Regression to predict Participatiomfth Fishermen, Tour
Guide, and Tourism used as predictor variables)

Variable B S.E. Wald Df | Sig R Exp(B)
Years Res. | -.0090 .0072 1.5656 1 .2109 |.0000 |.9910
Gender .8270 .2579 10.2793 |1 0013 |.1060 | 2.3425
Age .0134 .0088 2.3501 1 1253 |.0216 | 1.0135
Years of .0348 .0267 1.7018 1 1921 | .0000 | 1.0354
Ed.

Tour Guide | 1.5033 | .2582 33.8860 |1 .0000 .2066 | 4.4963
Fisherman | 1.2768 | .3362 14.4199 |1 .0001 .1290 | 3.5851
Tourism -.3732 .3461 1.1633 1 .2808 | .0000 | .6885
Know 1.1316 | .2340 23.3904 |1 .0000 .1692 | 3.1005
Correct

I nterests .8512 .2641 10.3914 |1 .0013 .1060 | 2.3425
Rep.

Constant -4.4192 | 5777 58.5208 |1 .0000

Finally, a logistic regression analysis was uralexh using the stepwise
method of entry to predict participation, usingddlthe variables included in the first
model described above. The first variable entetet,with the largest effect, was
occupation, and this variable by itself made thelehgignificant {*=96.656, df=10,
p<.0001, Cox and Snell’R.124, Nagelkerke &.194). The next variable included
was Know Correct, which increased tffevalue by 23.800 to 120.457 (df=11,
p<.0001). The new Cox and Snefl 8 .152, and the Nagelkerké R .237. Gender
was the next variable added to the model, increasiey? value by 13.395 to 133.851
(df=12, p<.0001), the Cox and SnefltR .168, and the Nagelkerké @ .262.

Interests Represented was the final variable taduoked to the model, increasing fife

186



value by an additional 11.711 to 145.563 (df=130p®1). The new Cox and Sneft R
was now .181, and the new NagelkerlésR282. Age, years of education, and years
of residence were not added to the model, as tteegat significant and would not
increase the prediction of the model to any comalale degree. While these results
are virtually the same as the original model, éxsrcise serves to highlight the
importance of certain variables - in particular Q@ation, which by itself predicts
between roughly 12 and 19 percent of the variangairticipation, and Know Correct
(being able to name someone involved in management)

A logistic regression was undertaken for eachviddial site, to evaluate
whether the variables found to be significant dateants of participation in the
combined data set were important at all MPAs oy amlcertain sites.

Overall, the results of the logistic regression mlsdnalyzed by site were
much less informative than the analyses run encesnpgthe data from all sites. This
is likely due in part to the skewed samples for sahthe variables that come from
very small numbers of some groups previously fotande influential in the model.
For example, the test for significance of occupatategories uses fishermen as a
reference category for consistency; however, atesohthe sites, including Saba
Marine Park and St. Eustatius Marine Park, thenewery few fishermen included in
the survey (two and three, respectively) so thikedy to skew these results. There
were three variables that were significant predsgctd participation for the Hol Chan
Marine Reserve, more than for any of the othessBecause this site has the largest

number of respondents, the data from the Hol Chanrd Reserve drive the results
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for the model overall to a considerable degree.r€kalts of the logistic regression
model for the Hol Chan Marine Reserve are presemeel

The logistic regression model for the Hol Chan MarReserve to predict
participation is statistically significang{=71.820, df=16, p<.0001). The Cox and
Snell and Nagelkerke?Ralues indicate that 24.2 percent or 38.7 percespectively
of the variation in participation for the Hol Chitarine Reserve can be predicted by
this model. These values are much higher than tftewgbe model that included all
sites. Of 384 possible cases, 125 were rejectealisecf missing data (including
those who had never heard of the MPA), and 259 weladed in the model.

For the Hol Chan Marine Reserve, Occupation, Km#srect, and Interests
Represented were significant variables in predicpiarticipation. Some of the
variables that were found to be significant int@del used for all of the data were
not significant for the Hol Chan Marine Reserveluding Gender and many of the
individual occupation categories. The odds ratrokioow Correct is much higher for
the Hol Chan Marine Reserve than for the full mpdalindividual who can correctly
name someone involved in the marine reserve is rmarke likely to have attended a
meeting than someone who cannot. Those respondéntsaid their interests were
represented were also much more likely to have@éte a meeting at the Hol Chan
Marine Reserve than in the data set as a wholewigie, while tour guide was not
significant for either the Hol Chan data or thd fldta set, tour guides were much
more likely to have attended a meeting than fiskeerfior the Hol Chan Marine

Reserve compared with that ratio for the completa det.
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Table 49. Results of Logistic Regression to predict participatiofor Hol Chan Marine

Reserve

Variable B S.E. Wald Df | Sig R Exp(B)
Years Res. -.0249 |.0163 2.3343 1 1266 | -.0363 |.9754
Gender™ 3519 | 4771 5442 1 4607 [.0000 |[1.4218
Occupation™ 24.6707 |10 |.0060 |.1356
Occupationl | .9796 1.3405 | .5340 1 4649 | .0000 | 2.6633
(tour guide)

Occupation2 | -.8210 | 1.4060 | .3409 1 .5593 | .0000 .4400
(tourism)

Occupation3 | -1.1832 | 1.4041 |.7101 1 .3994 | .0000 .3063
(retail)

Occupation4 | -.8089 | 1.4432 | .3141 1 5751 | .0000 4454
(construction)

Occupation5 | .2493 1.7721 | .0198 1 .8881 | .0000 1.2832
(public

service)

Occupation6 | -.9293 | 1.5056 | .3810 1 .5371 | .0000 .3948
(professional)

Occupation7 | -4.8779 | 36.6917 | .0177 1 .8942 | .0000 .0076
(student)

Occupation8 | -6.4594 | 24.3342 | .0705 1 .7907 | .0000 .0016
(self-

employed)

Occupation9 | 1.4350 | 1.5574 | .8490 1 .3568 | .0000 4.1995
(unemployed)

Occupation10| -1.5496 | 1.7133 | .8181 1 .3657 | .0000 2123
(other)

Age .0227 .0203 1.2530 1 .2630 | .0000 1.0230
Years of Ed. | .0395 .0554 .5085 1 4758 | .0000 1.0403
Know Correct | 2.0347 | .4633 19.2858 |1 .0000 |.2608 | 7.6501
InterestsRep. | 1.8714 | .8402 4.9615 1 .0259 | .1080 .6476
Constant -5.1445 | 1.9587 | 6.8985 1 .0086

While the logistic regression models for both thgragated data set and each
individual site were significant, that each hasyankmall to medium effect size points
to the fact that site-level factors, rather thatividual-level variables such as age and
gender, would likely be as or more important indicgng the knowledge of and
involvement in MPA management by community membigagtors such as how the

MPA is co-managed, the inclusion of different sestaf society on the management

13 Reference category for gender is male
14 Reference category for occupation is Fisherman
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board or committee, the frequency of meetings,thadttempts of the MPA
management to involve community members are mkedylto be important than
personal level variables. This conclusion is nepssing, as the co-management
arrangements at each site vary considerably, andesult the level of participation at

each site also differs significantly.

Predictors of Naming Others Involved in Management

A second logistical regression model analyzed itend to which the variables
were predictors of whether the respondents coulectly name someone involved in
the MPA (Know Correct). This model was also statigly significant (°=112.325,
df=16, p<.0001), and predicts somewhere betweeanl419% of the variance in the
dependent variable (Cox and SnelER 43, Nagelkerke £.191). In predicting
whether a respondent could correctly name somewuodvied in the MPA, years of
residence and participation were significant, kaitthe p<=.0001 level. Years of

education and occupation were significant at th@ptevel.

Table 50. Results of Logistic Regression to predict naming someoneadived in the MPA

Variable B S.E. Wald Df | Sig R Exp(B)
Years Res .0327 | .0059 30.3067 |1 0000 |.1681 |1.0332
Gender"® -2612 | .1912 1.8668 |1 1718 |.0000 |.7701
Occupation™ 18.4458 |10 |.0479 | .0000

Occupationl | .4832 4062 1.4212 1 2332 | .0000 | 1.6229
(tour guide)

Occupation2 | -.5377 .3859 1.9425 1 .1634 | .0000 .5841
(tourism)

Occupation3 | -.6388 | .3845 2.7603 1 .0966 | -.0276 | .5280
(retail)

Occupation4 | -.4299 | .3780 1.2931 1 .2555 | .0000 .6506
(construction)

15 Reference category for gender is male
16 Reference category for occupation is Fisherman
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Occupation5 | -.4590 4873 .8874 1 .3462 | .0000 .6319
(public
service)

Occupation6 | -.2188 | .4264 .2633 1 .6079 | .0000 .8035
(professional)

Occupation7 | .9404 7444 1.5961 1 .2065 | .0000 2.5610
(student)

Occupation8 | .2348 .8020 .0858 1 7696 | .0000 | 1.2647
(self-
employed)

Occupation9 | -.3368 | .4451 5725 1 4493 | .0000 7141
(unemployed)

Occupationl0 | -.3347 4226 .6272 1 4284 | .0000 .7155
(other)

Age -.0026 .0073 .1305 1 .7179 | .0000 .9974
Years of Ed. .0591 .0243 5.8960 1 0152 .0624 1.0609
Interests .1307 .1886 .4805 1 4882 | .0000 1.1396
Repl’

Participati on®|1.1221 |.2326 225521 |1 .0000 .1433 3.0712
Constant -.9116 .5589 2.6600 1 .1029

When Participation was taken out of the regressiodel, it predicted between
11 and 15 percent of the variance in whether redgas could name someone
involved in the MPA (Cox and SnelPR 113, Nagelkerke &.152) and was
statistically significant)(2:87.992, df=15, p<.0001). Without participatiortlre
model, years of residence and occupation werefgignt to the level of p<.001, and
years of education was significant at the p<.0&ll@v predicting whether a
respondent could name someone involved in the MRPighin occupation, both
tourism and retail were statistically significap&(05) in that they were less likely to
name someone involved in the MPA. While this maatelicts less of the variance in
the Know Correct variable, these results are ingmimonetheless. Whether or not a
respondent could correctly name someone involvedarMPA (Know Correct)

proved to be a significant predictor of whethenot someone had participated, both

" Reference category for Interests Represented is no
18 Reference category for Participation is no
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for the full dataset and for most of the individsdes. Analyzing this variable by
itself further reinforces what some of the othetdas may be driving participation.
Neither years of residence nor years of educatiere wnportant in the model to
predict participation for all sites, but these aates are important in predicting
whether an individual knows someone involved in aggament. Because knowing
someone involved in management is a strong preditfearticipation, these variables

may be of secondary importance in predicting pigeiton.

Predicting Interests Represented

A third logistical regression analyzed InterestpiReented as the dependent
variable. This model was also significapf£53.426, df=16, p<.0001), but predicts
only between 7 and 10 percent of the variance ietiadr respondents said their
interests were represented, a small effect size §0d Snell B=.071, Nagelkerke
R?=.103). Only participation in a meeting was a digant predictor of whether
someone felt their interests were represented dsethesponsible for managing the
MPA, at the level of p<.005. The relationship betwé¢hese two variables was
discussed earlier. Occupation itself was not aisagmt predictor of whether
individuals would say their interests were beingresented, but several individual
occupation categories were, including tour guidarism, retail, construction,
professionals, and "other” occupations. Individuale had attended a meeting were
more likely to say their interests were being repreged by those responsible for
management. All occupational categories with theepiion of self-employed were

more likely to say their interests were being reprged than fisherman; those
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working in retail were more likely to say theirenésts were represented, and those
working in tourism-related industries were moreelikto say their interests were

being represented by those responsible for manalgenlyiPA.

Table 51. Results of Logistic Regression to predict whether regpdents feel their
interests are represented.

Variable B S.E. Wald Df | Sig R Exp(B)
Years Res. |-.0110 |.0062 3.1887 |1 0741 |-0375 |.9890
Gender™ -.0385 |.2134 .0326 1 .8567 |.0000 |.9622
Occupatiorf® 17.8299 |10 |.0579 |.0000

Occupationl | 1.0492 | .3854 7.4108 1 .0065 |.0800 | 2.8554
(tour guide)

Occupation2 | 1.1771 | .3857 9.3159 1 0023 | .0930 | 3.2449
(tourism)

Occupation3 | 1.2339 | .3833 10.3650 |1 .0013 | .0995 3.4347
(retail)

Occupation4 | .7383 3591 4.2266 1 .0398 |.0513 | 2.0923
(construction)

Occupation5 | .7587 4924 2.3742 1 1234 | .0210 | 2.1355
(public
service)

Occupation6 1.0993 | .4414 6.2023 1 .0128 .0705 3.0020
(professional)

Occupation7 | .6024 6754 .7955 1 .3724 | .0000 1.8265
(student)

Occupation8 | -.2786 | .7416 1412 1 .7071 | .0000 .7568
(self-
employed)

Occupation9 | .6086 4281 2.0206 1 1552 | .0049 | 1.8378
(unemployed)

Occupation10 | 1.0405 | .4173 6.2183 1 0126 | .0706 | 2.8306
(other)

Age -.0123 |.0078 24738 |1 1158 | -.0237 |.9878
Years of Ed. | .0406 .0255 25377 |1 1112 | .0252 | 1.0414
Participation” | .8732 .2648 10.8730 |1 0010 |.1025 | 2.3947
Know 1135 .1870 .3683 1 5439 |.0000 |1.1202
Correct?®?

Constant .1658 .5625 .0868 1 .7682

1% Reference category for gender is male

2 Reference category for occupation is Fisherman
21 Reference category for participation is no

2 Reference category for Know Correct is no
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Predicting MPA Knowledge

A fourth logistic regression analyzed a model tediect whether individuals
had heard of the MPA. For this model, the onlyatles included were gender, age,
years of education, and years of residence, inr@od@clude respondents from all
sites. Of the total number of cases, 444 were t&gjdoecause of missing data,
meaning 1052 cases were included in this analykis.model was also significant
(x°=72.284, df=13, p<.0001), but predicts only betwéemd 12 percent of the
variance in whether respondents said they had legdhd MPA, again a small effect
size (Cox and Snell®.066, Nagelkerke &.120). Years of education (p<.0001),
gender (p<.01), and occupation (p<.05) were sigafi predictors of knowledge of
the MPA. Occupation in construction was also sigaiit at the p<.05 level. Men are
more likely than women to have heard of the MPA] fon every additional year of
education a respondent has, their odds of haviagdhef the MPA increase.
Respondents working in construction are far ldgsgylithan fishermen to have heard
of the MPA. Because the’Rerms for this model are so small, and because the
percentage of respondents who had heard of the Wiiad so widely from site to
site, it is likely that site-level factors specificeach community and each MPA are

much more important in determining whether an iihial has heard of the MPA.

Table 52. Results of Logistic Regression to predict awareness oPK.

Variable B S.E. Wald Df | Sig R Exp(B)
Gender 5918 .2159 7.5101 1 0061 |.0808 | 1.8072
Occupation® 18.9633 |10 |.0407 |.0000
Occupationl | .8427 .7880 1.1437 1 .2849 | .0000 | 2.3227
(tour guide)

Occupation2 | -.9349 | .5775 2.6206 1 1055 | -.0271 | .3926
(tourism)

2 Reference category for occupation is Fisherman
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Occupation3 | -.7985 | .5753 1.9265 1 .1651 | .0000 .4500
(retail)

Occupation4 | -1.3654 | .5594 5.9573 1 .0147 | -.0685 | .2553
(construction)

Occupation5 | -.7105 | .7107 .9995 1 .3174 | .0000 4914
(public
service)

Occupation6 | -.5403 | .6361 7213 1 .3957 | .0000 .5826
(professional)

Occupation7 | 4.5701 | 8.7858 | .2706 1 .6029 | .0000 | 96.5582
(student)

Occupation8 | -.2645 | 1.1753 | .0506 1 .8220 | .0000 |.7676
(self-
employed)

Occupation9 | -.9613 | .6018 2.5521 1 1101 | -.0256 | .3824
(unemployed)

Occupation10| -.8274 | .5947 1.9356 1 .1641 | .0000 4372
(other)

Age .0101 .0075 1.7856 1 .1815 | .0000 1.0101
Years of Ed. .1369 0277 24.3791 |1 .0000 .1629 1.1467
Constant .3600 .7158 .2560 1 .6150

Site-Level Statistics

Non-parametric statistical tests of correlatiorifidall’s tau-b and Spearman’s
rho) were conducted on site-level variables to camgach MPA based on the
statistical measures arrived at from the networdyais. Because of the very small
sample size (six sites), significant correlatioosld not be found between most
network variables and measures of other data ¢etle®Vhile the networks are clearly
different, as discussed in Chapter 5, these diffgge are not generally significant
enough to be correlated with any site-level staisHowever, a few of these tests are
discussed below.

The network centralization measure was positivelyetated with the
percentage of respondents at each site who caectigrname someone involved in

the MPA (Spearman’s rho=.943, p<.005); howeves, $fiong correlation can be
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expected, as network centralization is defineddspondents naming others connected
within the network. Another important result fromneparing statistics at the network
level was a lack of correlation between networkiiadization and the population size
of the relevant community (Spearman’s rho=-.543266). It could be hypothesized
that as population increases, centralization wbeldmaller, because respondents
might be less likely to personally know or knowimdividuals involved in the MPA.
That these two variables are not correlated icatdie of the fact that other factors in
addition to population size, such as the co-managestructure and efforts at
informing and including the community in managemggtisions, contribute to
network centrality.

Network centralization was also not found to beeated with the percentage
of respondents who had participated in meetingspatrticular MPA (Spearman’s
rho=.543, p=.266). Again, because the sample sige small, it is difficult to detect

any statistical differences between these variables
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Participation and Network
Centralization

Participation

—&— Network
Centralization

Figure 11. Participation rate and network centralization measure i site

The above graph compares participation and neta@mkralization for each of
the sites. While the sample size is too small lialsly find a correlation between these
two variables, the graph clearly shows that theseviariables co-vary to some
degree. The trends of the two lines are mostlylanmBuccoo Reef Marine Park and
the Hol Chan Marine Reserve are both low on bothsuees, and the Saba Marine
Park is high on both.

Variables from this data set were also compared vatiables from the NSF-
sponsored MPA study (Dalton et al.) using the Speaats rho correlation coefficient.
Again, these analyses were of a very small dafasesites), so finding sufficiently
large, meaningful relationships between the vaesproved difficult. There was no
correlation found between participation in the M&#d the mean level of compliance
reported for each site (Spearman’s rho=.486, sif),detween participation in the

MPA and the percent of respondents in the MPA study said the MPA was
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successful (Spearman’s rho=.486, sig=.329) or atvparticipation and the mean

number of fish found in the reserve (Spearman’s12%7, sig=.623).

Comparison of Survey Data with Network Data

In a final stage for analyzing these data, netwoéasures were created for
each individual respondent based on their posititiin the social networks, or their
number of linkages and distance from the most akattors, as described in Chapter
5. These measures were then analyzed using theipatibn data to investigate the
connection between an individual's position withinetwork and the likelihood that
they might attend a meeting.

Betweenness centrality is a measure of how fredyueath actor lies on the
path connecting two other actors; in other wordsy many actors must pass through
them in order to reach another actor. Betweennassality is important for
considering the flow of information within the netvik. Those actors with the highest
betweenness centrality often serve as intermedidBéveen the most central actors
and the rest of the actors in the network. Thidfiis a very powerful position, as they
can control what resources, including informatibmy through the network. An
actor’'s normalized betweenness is a percentageahaximum possible betweenness
they could have had considering all actors andiogia within the network
(Hanneman and Riddle 2005). In many cases, thesawith the highest degree
centrality will be the actors with the highest beamness centrality, but this is not

always the case.
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Degree is simply the number of connections eaatr &ets to other actors
within the network, and is a measure of prominesitein the network. It can be
hypothesized that the higher the degree and betvessrcentrality of an actor, the

more likely it is that they have attended a meeting

Table 53. Analysis of individual network measures

Attended Interests
Meeting represented
Yes No Yes No

Mean Degree 4.06 1.08 1.52 .96
t=-6.537*, t=-2.061*,
df=375.6, df=597.8 p<.05
p<.001

Betweenness |545.6 [100.9 |184.4 |51.6

centrality t=-5.169%, t=-2.064*,
df=432.2, df=546.2,p<.05
p<.001

*Equal variances not assumed

As indicated in Table 53, those individuals whd h#tended meetings had a
significantly higher degree and betweenness cétytthbin those who had not. Again,
this relates to the discussion above, about howithahls are likely to know someone
involved in the MPA because they have attendedetingge Those who have attended
meetings have more connections to others withiméteork. They are also likely to
have a higher level of betweenness centrality, ingahey can serve as
intermediaries for others in the network, a conioecto those ultimately in power.

Those respondents who said their interests weresented are also more
likely to have a higher degree (more connectiortbiwithe network) and a higher
betweenness centrality. Those who believe thedrésts are represented are more
likely to be connected directly or indirectly witihose making decisions about the

MPA, and thus able to have their interests heard.
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These network measures were also compared fopation groups, using an
analysis of variance (ANOVA) to compare the degree betweenness centrality of
fishermen, tour guides, those employed in touresna, other occupations. A highly
significant correlation between occupation and leetwess was found (F=5.942,
df=3, p<.001), and in a Bonferroni post-hoc testy tguides had a statistically higher
mean degree and betweenness centrality when codnwéteall other groups. There
were no statistically significant differences betvweéhe other three groups. This
means that throughout the data set, tour guidethanmost likely to serve as
intermediaries within the network, to be on a gatthose in charge.

Likewise, a significant relationship was found beé&n degree and occupation
(F=6.838, df=3, p<.001). In a post hoc test, thamdifferences between tour guides
and those employed in tourism, and tour guidesodiner occupations, were found to
be significant. However, the mean difference inrdedetween tour guides and
fishermen was not significant. Thus tour guides fsttermen have equally as many
connections within the networks, but tour guidesraore likely to serve intermediary
roles, and may therefore be more connected to thgsawer. Tour guides are thus
likely to have the most power when compared witteobccupational groups within

the various co-management regimes.

Comparing individual network measures by site

Table 54. Mean degree and betweenness centrality by meeting attande for individual
sites

Attended Hol Chan SSMR St. Saba Laughing | Buccoo
Meeting Eustatius Bird Caye | Reef
Yes [No |Yes |[No |Yes [No|Yes [No | Yes [No | Yes | No
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Mean 1.43 | 177 550 | .77] 627 .92 386 10 455 b2 4[293
Degree t=.496, t=-2.904*, t=-3.405* | t=-2.203* | t=-3.475% | t=-3.700%
df=375, df=51.1, df=44.1, | df=43.4, df=73.5, df=53.3,
p=.620 p<.01 p<.005 p<.05 p<.005 p<.005
Betweenness | 325.0] 129.7] 1017.9 35/8 6022 53 26p.0 45.0 5p2®.1| 917.0] 33.3
Centrality | t=.905, t=-2.881% t=-2.937*% | t=-2.055%, | t=-3.196* | t=-3.221%
df=375, df=51.1, df=44.0, | df=44.3, df=73.9, df=53.2,
p=.366 p<.01 p<.01 p<.05 p<.005 p<.005

*Equal variances not assumed

Table 55. Mean degree and betweenness centrality by interesepresented for
individual sites

Interests Hol Chan | SSMR Laughing | Buccoo
represented Bird Caye | Reef
Yes |[No | Yes |[No |Yes |No |Yes | No
Mean 193 | 1.34| 1.21] .85 1.31 135 1.1B .84
Degree t=-.516, t=-3.175, t=.142, t=-1.896,
df=246, df=202, df=131, df=163,
p=.607 p<.005 p=.887 p=.06
Betweenness | 347.7] 49.9] 58.1] 57.8 538 465 978 45.
Centrality t=-.849, t=-.009, t=-.140, t=-1.152,
df=246, df=202, df=131, df=163,
p=.347 p=.992 p=.889 p=.251

As Tables 54 and 55 demonstrate, the relatiortstyween the two network

measures (mean degree and betweenness centratity)eeting attendance and

whether a respondent felt their interests wereasgted becomes a bit murkier when

data for the individual sites are analyzed. Forghestion of whether these network

measures related to meeting attendance, there sigaificant relationship for all

sites but Hol Chan. However, there was no signiticalationship between the

network measures and whether respondents feltititenests were represented for

any site but the Scotts Head/Soufriere Marine Resevhere there was a relationship

between mean degree and whether respondentsdilirtterests were represented.
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Discussion

Overall, analysis of this data set found significdifferences between MPAs
in the participation by community members in meggiand other activities related to
the MPA, as well as significant differences betwstaikeholder groups in
participation and in whether they felt their int@gewere represented. While
occupation is a generalized and crude proxy of dredn individual should be
considered a stakeholder in the MPA, fieldwork aoméd that both fishing and
tourism interests stand to benefit from or losetouhe presence of an MPA, and their
interests should be considered. Another resuhisfanalysis is that women are less
likely to be aware of the MPA or to have attendezbtings than men; women may
represent an important stakeholder group beingieed from the process. While
some authors have found females to frequently becypeants in fisheries meetings in
other parts of the world, in the Caribbean femalgsear to have less of a role in
fishing, often having an occupation of their owBrown (2001) noted that poverty in
the Caribbean is often associated with female-rethdaseholds, making gender an
important variable for analysis as a stand-in forgyty in some cases. Likewise,
fishing in the Caribbean is often associated wittonic or seasonal poverty (Brown
2001), underscoring the importance of analyzingeéh#ata by occupational category.

Years of residence in a community had emergeceidviiork as a potentially
important variable to predict participation, espdygiat the two sites in Belize, where
there were clear discrepancies between those whoelsantly arrived in the
community and those who had lived there for a nurobgears. This variable was

found to be significant to predict both participatiand one’s ability to identify
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someone involved in management, and reflects ttenpal importance of a long-
term, stable population in implementing co-managdméaowever, when tested by
site, this relationship was important only for taao sites in Belize, and not for the
others. Additionally, those who had resided incbenmunity longer were less likely
to believe their interests were being represemterhaps because, as long-term
residents, they have a greater stake in the MPBeocause they are frustrated as a
result of previous experiences.

Analysis of the network variables found positivatienships between both
meeting attendance and the belief that one’s istergere represented, and one’s
position within the network. These findings speakhe importance of a social
network, or social capital in general, in stakelolgarticipation and issues of
representation.

While analysis of the data found many significalationships to predict
participation in the MPA, it is important to noteat the effect size of the logistic
regression models was relatively small, and thaiddémographic factors and small
number of questions analyzed cannot come closetoading a complete picture of
why individuals choose to participate in activitretated to an MPA.

One potentially relevant finding of these analyisate importance of whether
or not an individual can name someone involvedh@NIPA in predicting their
participation in activities related to the MPA. Whithis finding is somewhat obvious,
in that those who have been at meetings can prpibaohe the people in charge of the

meetings, this result corroborates the findingthefchapter on network analysis, and
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highlights the importance of personal contacts@mmunity linkages in community
participation.

By analyzing data on participation for each MPANgside the qualitative data
on each individual co-management arrangementgcirbes apparent that the greater
the diversity of stakeholders involved in the coragement process and the more
active the management bodies are within the lomalngunity, the more likely
individuals are to attend meetings or be otherwisgaged in the MPA. Engagement
in the MPA leads stakeholders to feel their intexrese represented by the process.
This research points to the conclusion that nat@iinanagement arrangements are
created equal; different stakeholder groups musidémtified and engaged in order to

ensure equitable management.
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CHAPTER 7. DISCUSSION AND RECOMMENDATIONS

Introduction

The primary objective of this dissertation is t@kexate co-management
arrangements at several sites in the Caribbeawninparing participation by
individuals and groups in meetings and managenadivitees. An underlying
assumption of this research is that successful @aoagement, at least from a
governance perspective, is that which encourage€ipation by stakeholders, and
encompasses a wide range of stakeholder perspeatidecision-making processes.

A secondary objective of this dissertation is te nstwork analysis to
understand the underlying social network for stakedrs in communities with MPAs
to determine what impact this underlying structuas on the co-management
arrangement and participation. Network analysissed here as a tool to expand
thinking about stakeholder participation, to ina@aur understanding of why it is that
individuals choose to participate in managemenvisies.

The previous chapters provide the foundation swan the following
guestions: 1) How do social networks affect pgsation?; 2) What is the relationship
between successful co-management and social nesd;ask What does successful co-
management look like? The responses to these qne#till be summarized in this
chapter. Additionally, management recommendationsiprove co-management

processes for each of the sites studied in thgedistion are included.
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1. How do social networks affect participation?

As indicated in the earlier chapters, there ig@nst correlation between
whether community members participate and who kmeyv. Those individuals who
named people involved in co-management of the M@thase who they would go to
with a question or to make their opinion known altbe MPA are more likely to
have attended meetings or participated in managei@enilarly, this research found
strong correlations between one’s position withie $ocial network and the likelihood
that one has attended a meeting. The more connsdiite has to others already
involved in the MPA, the more likely one is to ailemeetings, as well as to believe
one’s interests are represented by those in ch@ilhgge also appears to be a fairly
consistent connection between the percentage @ig@ado have attended meetings
within a community and the centralization measorelie particular social network.
Typically, where the network was more centralizeéaning more respondents were
connected to key actors at the center of the né&iviloe greater the percentage of
community members participating.

While some of these conclusions may seem self-ayjideey are important in
the larger context of measuring social capitalividadials are likely to become familiar
with those in charge through attending meetingsnef/ithey did not know those
individuals in positions of power previously; paipiation and network position are
mutually reinforcing. The social networks overalhd the social capital they
represent, will also be reinforced as individuastigipate in meetings. The more
often individuals attend, the more key actors isifpons of power they are likely to

know, and the more important they themselves beaceitién the network through
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increasing the number of ties they have to otteerd,their ability to serve as an
intermediary.

At each of the MPAs included in the study, fishemmna@d tourism stakeholders
have been involved in the co-management procesadghrattending meetings, serving
on boards, and participating in other activitiestsas clean ups, mooring
maintenance, trainings, etc. Tour guides and frakarwere also found to have more
connections within the social networks, althougtirthetwork positions were
different (tour guides were more likely to playiatermediary role). Those working in
tourism did not have more connections within thevoeeks than other occupation
groups. As demonstrated in Chapter 5, tour guiddgiahermen in particular are also
likely to have links to similar individuals involddan co-management. This may be
advantageous in that they may be represented leysotvith similar interests in the
co-management structure, but can have disadvanifayese groups are only
connected to a limited portion of the social neky@nd thus may be limited in the
information they receive through the network.

Each of the co-management arrangements has suddeedgolving
stakeholders from various sectors in some capdauityever, the extent of
participation and the difference this might makaas Participating in MPA activities
does not necessarily mean these stakeholders lareoabfluence the process. While
tour guides and others involved in tourism for thest part believed their interests
were represented, the majority of fishermen didfeek their interests were being
represented in the co-management process. As anafithe network data

demonstrates, fishermen on average have more dovmgewithin the network than
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other occupations, but do not necessarily hold mergralized positions, and are not
necessarily linked directly to those doing the gieci-making. Participation does not
necessarily translate to the ability to directdécome of management.

However, overall, those who have been involved galyedo feel their
interests are being represented; increasing inuodve in the MPA, particularly by
key stakeholder groups, is likely to increase suppiomanagement activities and of
the MPA overall. While, once again, it could betthapport induces participation,
rather than the other way around, those fisherntem participated were more likely
to say their interests were represented. It is rikedy that support and participation
can be viewed as a two-way street, with each imduthe other, rather than viewing

the relationship between the two as simply in anection or the other.

2. What is the relationship between successful co-management and social

networks?

From the perspective of this paper, successfuhanoagement is that which
results in participation by a large and diversaugrof stakeholders, and in the ability
of stakeholders to meaningfully exert influenceramanagement. As discussed
above, network position is strongly correlated wa#hticipation. As Bodin and Crona
note: “possessing a central position in a netvimilnked to a greater ability to exert
influence in power, as well as coordinating acti@009, 2766, from Burt 2003). The
social networks presented in Chapter 5 represdptoomnections related to the MPA,
and are just a fraction of the existing underlysogial networks within a community.

Nevertheless, it has been pointed out by numerotmes that social capital is
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important for any sort of cooperative natural reseumanagement, including co-
management.

Generally, within the social networks presente@lmapter 5, most of the
highly central actors in the networks are to somgree involved in the co-
management of the related MPA. However, the ovdypreen those actors who are
the most central to the network and the individuai® are most influential in the co-
management of the MPA varies between sites. Asities that are arguably the most
successfully co-managed (i.e. Saba and St. Eustdttional Marine Parks, and the
Laughing Bird Caye National Park), the network gsisl demonstrated the greatest
overlap between those individuals responsible demanaging the MPA and the most
prominent actors within the networks. This is besatespondents frequently named
the individuals who are those doing the co-managiegionstrating a familiarity with
both the individuals involved in management an@megal transparency of the co-
management process. At the Buccoo Reef Marine &atkhe Scotts Head/Soufriere
Marine Reserve, where it can be argued the co-nesmneigt arrangements are less
successful based on lower participation rates essldgreement that those in charge
represent the interests of stakeholders, the neostat actors named in the network
corresponded less well with the key actors in corgament. As discussed in Chapter
5, those networks representing the most successfmianagement arrangements were
the most centralized, because there are more stiglezh with direct connections to
individuals making decisions about the MPA. Thesevorks are also more evenly

distributed, in that community members reportedsgeout a variety of individuals,
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providing a greater diversity of opinions and meven representation of different
stakeholder interests within the co-management body

When the data set as a whole was analyzed, todegwere found to have
more connected positions within the networks thitaerostakeholder groups. Each
MPA has a tourism component, and tour guides armpartant stakeholder group
benefiting from the MPAs. For each of the MPAs rtguides and/or the dive industry
are represented on the co-management board, atheally, through a representative
from a formal association, or informally. At altess, there was some kind of tour
guide or dive industry association, which allowgiwduals working in this industry
to be organized and to be informed about the MRAuth the association. This
connection permits those working as tour guiddsaie access to the decision-making
processes, and to make their needs understoodge tasponsible for co-managing
the MPA.

On the other hand, “in those stakeholder groupsaitepoorly organized, the
inability to develop a coherent message and delivterthe appropriate agency is in
effect exclusion” (Tomkins et al. 2002, 1106). Fetlver stakeholders were formally
organized, and thus risk exclusion from the denisi@aking process. Typically, for a
group to be organized they require a leader of sype Those individuals who are
marginalized in co-management typically named saraet a higher level than
themselves, such as someone within the governmeritequently, named no one at
all and appear as isolates within the networkss Timy be representative of the fact
that there is no organization, whether formal éonmal, among those marginalized in

the process, and therefore no one whom they might as their representative in
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matters related to the marine reserve. One sualpgsowomen, who, as discussed in
Chapter 6, are less likely than men to know ofNti®A or to attend meetings related
to the MPA. Women were not frequently employedistseirmen or tour guides, and
are therefore not likely to be formally represernitedo-management. However, many
of the women surveyed did work in tourism, and tinzs/ have a direct or indirect
interest in the management of the MPA, but no remtasion.

The exception to this rule may be fishermen whalendften marginalized in
many societies, do sometimes form a somewhat cahgsoup. When an effort has
been made to include fishermen in meetings andamagement for the marine
reserves to some extent, de facto leaders amorigti@emen have emerged through
this process. At some sites, fishermen were fognmatjanized into a cooperative
which is represented on the board of directors Etn, Laughing Bird Caye), while
at the rest of the sites, fishermen are not foyr@ijanized and are also not directly
represented in the co-management of the MPA.

Mean years of residence emerged as a potentigligritant variable in
predicting participation and support for the MPAthnapparent differences uncovered
in fieldwork between newcomers to the community tese who had lived there
their entire lives. Ostrom (1990) has noted inwerk that one of the factors that may
predict successful and enduring common propertjtuti®ns is the stability of
populations in a location over a long period ofdin¥ears of residence is a variable
that is linked to social networks - the longer adividual has lived in a community,
the more community members they are likely to knamgd the more likely they are to

appear within the MPA social network.
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In my work, years of residence in the community ¥easd to correlate with
participation in the co-management of the MPA; wtlials who had been in the
community longer were more likely to have partitgeh There was, however, a
negative relationship between years of residendebahef that one’s interests were
represented. Also interesting is the fact thaintiean years of residence within the
community was higher for those MPAs with the leagiport. The mean years of
residence in Scotts Head and Soufriere was 3318 ,yaad in the communities
surrounding Buccoo Reef it was 22.1 years. Sand?gthl Chan) and the
communities associated with Laughing Bird Caye in@an years of residence of 15.3
and 15.0, respectively (data on years of residerasenot collected for the Saba and
St. Eustatius marine parks). The two Belize sitab $horter mean residence periods
largely because of a significant influx of peopidhe communities from the tourism
industry. While this seems to contradict Ostronssedtion that the stability of
populations will lead to success in common proper&nagement (although, to be
sure, this sample size is too small to make ank statement), the correlation
between years of residence and participation inelsctinat it is the long-term, stable
residents in these communities who are particigatirmanagement. Fieldwork
confirmed that many of the recent migrants to th@munities were uninvolved in the
MPA, and in some cases represent a group lackprgsentation in the decision
making process.

Community size is another factor that cannot b@igd in considering the
relationship between social networks and successtuhanagement. The smallest and

most insular community included in the study -igland of Saba - also had the
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highest network centralization and the most respotsdwho could correctly name
someone involved in the MPA. St. Eustatius andtS¢dead/Soufriere also have
small, geographically isolated populations, andhhgtwork centralization as a result.
Communities with a smaller population are likelyhtve a stronger existing social
network that can be capitalized upon in advancing-enanagement scheme, whereas
larger communities may require additional efforfdoge social capital around a co-

managed MPA.

3. What does successful co-management look like?

As stated above, successful co-management is adsionbe made up of an
arrangement where the interests of a variety édke$ialders are represented, and
where a large number of stakeholders are partiogat co-management in some
way, either through attending meetings or beinglived in other activities. This
research found the more successfully co-manageddM&Ae the ones where more
community members felt their interests were represkby those in charge,
seemingly a good measure of success. Another iaadictor is representation, and
here the results were mixed; while one importaaitedtolder group, tour guides, felt
their interests were represented, fishermen, anatigortant group, were more likely
to state that their interests were not being regmtesl by those in charge. As stated in
Chapter 2, there are always winners and losers &rasrmanagement arrangement,
and while fishermen are often participating in nregs and other activities, they do
not necessarily feel their interests are fairlyrespnted. However, a relationship

between meeting attendance and believing one’eestieare represented was found
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for fishermen; those participating in meetings waiae likely to say their interests
are represented. This finding has simple yet ingmdnnmanagement implications;
increasing participation by fishermen, as well tiepstakeholders, can increase their
support. If stakeholders attending meetings amnatl to contribute in a meaningful
way, then their interests are being represented.

When the data collected for these sites on ppatitin are compared with the
network analysis measures such as centralizatibegins to tell a story about the
success of co-management at each site. This carbéeompared with data collected
by Dalton et al. on perceptions of success for @ithese marine reserves. In this
study, respondents were asked whether or not thiegvied the MPA to be successful.
While these were different respondents surveyeddifferent time, their responses

create a more complete picture of the co-manageaiehése particular sites.

Site Percentage Believes Network Percentage of
participation | interests are | centralization | respondents who
represented believed the MPA
was successful
(Dalton et al. study)
Buccoo Reef 12.5% 58.8% 11.22% 74%
Marine Park
Hol Chan Marine | 16.6% 87.6% 17.00% 93%
Reserve
Laughing Bird 25.2% 87.6% 18.89% 86%
Caye Nat. Park
Saba Nat. Maring| 26.9% n/a 28.76% 88%
Park
St. Eustatius Nat.| 15.5% n/a 21.94% 91%
Marine Park
Scotts Head/ 14.3% 48.4% 19.76% 63%
Soufriere Marine
Reserve
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For each site, more than 50% of respondents leelidve MPA to be
successful, and it is important to note that redpats were evaluating the MPA as a
whole, rather than just the governance of the MP&wever, these numbers still
support the results of this study, and peoplegqaions of success are likely to be
related to the success of the co-management ameamjeThe Buccoo Reef Marine
Park and the Scotts Head/Soufriere Marine Reseadédle lowest perceived rates of
success in the Dalton et al. study. Similarly, ¢hiego had the lowest rates of
participation, and the fewest respondents who betdi¢heir interests were represented
by management. In fact, these two MPAs stand out the other four fairly
dramatically on all measures used in this resedngbarticular, the SSMR, which had
the fewest respondents believing their interest®wepresented, also had the fewest
respondents stating they believe the MPA was sstudedVhile, again, the sample
size of MPAs is small for this study, it is evide¢hat participation and social capital,
as measured through network analysis, are impogtantents of success.

By comparison, the other sites, with high levélparticipation and higher
network centralization, had more respondents stdhiay believed the MPA was
successful, although, interestingly, those sitdh tie highest participation levels -
Saba Marine Park and Laughing Bird Caye - had feegwondents stating the MPAs
were successful than at the Hol Chan Marine Resardeghe St. Eustatius National
Marine Park. The Hol Chan Marine Reserve had thbdst percentage of respondents
stating they believed the MPA was successful otihisfgroup; this site also had the
most respondents who thought their interests wepresented by management.

Clearly there is a strong link between these twasuees.
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The data analysis here combined with observatiotisa field ultimately
found the keys to successful co-management focdke studies here to consist of two
important ingredients. One is a well-known and hjglisible staff to manage the
MPA. The four sites with the greatest levels oftipgration and the highest levels of
success share in common a staff of individuals areowell known to the community,
and a physical location (an office and/or a visit@enter) where the community had
physical access to the staff. The staff and boarst mot only be known to the
community, but also accessible. At the Scotts Heauftiere Marine Reserve, the
chairman of the board was well known to the comityibiut inaccessible - he is
much wealthier and more educated than the resieofdmmunity, and is seen as an
elitist by the rest of the community. The maringerve manager is also almost
completely inaccessible, as he lives on anothands(in an entirely different country)
much of the time. These factors do not engendst between the community and the
management of the MPA, and while there is a co-mam&nt structure in place, these
two individuals dominate the decision-making preces

Another important factor these sites have in commanstaff and a board of
directors or advisory group made up of individuals reflect important stakeholders
and the make-up of the community. Where the co-igamant group has individuals
who represent important stakeholder groups, suthea®ur guide association,
participation and decision-making processes sedme tnore accessible to those
stakeholders. Beem (2007) notes in her analydistwdries co-management the
important role that policy entrepreneurs play iraleping co-management, and the

necessity of a strong relationship between thigziddal and the fishing community.
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Likewise, it is evident from this research thatcassful co-management is highly
dependent upon a strong relationship between thadters and the key stakeholder
groups. The co-management structure of the LaudBirtgCaye National Park can be
held up as a model in this respect; not only areyntifferent stakeholder groups
represented on the board of Friends of Natureycio fishermen, tour guides, dive
guides, the tourism industry, and business), laat ahch of the surrounding
communities is represented. This structure hasdedhigh rate of participation (more
than 25%), and to the greatest number of staketelidieving their interests are
represented by management.

It is important, however, to remember the partitgraparadox as described
by Suéarez de Vivero et al. (2008), where an inéngasumber of actors leads to
decreasing prominence of traditional interest gsoWhile this danger exists, it is
also important to consider that MPAs have a graatber of stakeholder groups,
some traditional and some less so, with an inténestvell-functioning, well-
governed MPA. At the sites included in this stuthgre are a number of user groups
as well as non-users in the communities with agrest in the MPA in addition to
fishermen and other traditional groups. This dagsecessarily mean that all groups
will participate to the same level, mostly becaobkearying interest, and co-
management should err on the side of being ovedysive as a precaution against
excluding important interests from the governanocegss.

Network analysis can have practical applicatiomsrianagers trying to
improve the involvement of community members inechemanagement process. In

using network analysis to identify influential in@luals within the community, one is
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not dependent solely on experts’ perceptions of thiese influential people are
(Bodin and Crona 2008). This is useful for manag@merposes, because it is
possible to identify some of the key individualghan the community who may not be
cited by those involved in management as being rlapband playing a role. These
may be individuals who can serve an important asla bridge to components of the
community who are not being included, to develaopare equitable process.

It is important to note that support for the MPAdasimilarly, participation in
management activities, will change over time. Whdemanagement and the potential
benefits to be derived from it, such as more suppomanagement and an increase
in equity among stakeholders, are often assumetttease with the life of the
project, often this is not the case. In the cagd®fSaba National Marine Park, for
example, when the MPA was first started, there ezmsiderable interest on the part
of the community. Now that the MPA has been in @land stable for many years,

participation by community members has dropped off.

Site Recommendations

Co-management should be an adaptive managememsgt@and not all of the
following recommendations may be appropriate aptlesent time. However, while
all of these MPAs should be commended for theiranrefforts to include
stakeholders in management through the co-managemrmess, each has room for

improvement.
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Hol Chan Marine Reserve

This site is well accepted within the communityt buffers from a fairly low
participation rate. While meetings are sometimeéd twihin the community, there
appears to be little opportunity for direct inprdarh the public. Participation is
significant among tour guides, who successfullyhedlsto increase the size of the
reserve in 2007. On the other hand, community mesna originally from San
Pedro, of which there are many, frequently indiddtet they felt excluded from
decision-making related to the reserve. As marth@de recent migrants to the island
are involved in the tourism industry, more effdroald be made to notify them of
opportunities to participate at the very least.

There were concerns cited within the communityuaitoe financial
accountability and transparency of the marine k&sand some of its staff. The
reserve should hold regular meetings on at legstdy basis where they present to
the public a summary of the past year, and shawddde a financial summary to
assuage the concerns of the public. There shosibdbe opportunity for direct input

from community members at these meetings.

Scotts Head/Soufriere Marine Reserve

This site suffers from distrust of the managenaenhority (LAMA) and of the
individual who chairs the management authority.effort should be made to include
more stakeholder interests on LAMA, perhaps bywalig the public to nominate a
couple of additional members. At present, fisher@ennot represented on LAMA,

which seems a significant oversight, considerirad fishing is a major activity within
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these two communities, and a major component ofdberve. A fisherman, or
perhaps multiple fishermen of different gear tysdsmuld be nominated to the board
to represent fishing interests in the communitg@sn as possible. Network analysis
could be helpful in selecting the most influenfiahermen in the communities, who
perhaps should be those with a seat on LAMA. As tbsearch found, most fishermen
in these communities do not feel their interesésrapresented by LAMA, and as they
are the stakeholders whom this reserve was créaf@wtect, it is imperative they feel
their interests are taken into consideration. Adddlly, because there is concern
within the community about the LAMA chair, provisi® should be made to rotate the
chairperson on a regular basis.

While LAMA and the Fisheries Department were afténg to hold meetings
with fishermen, LAMA should also hold regular, infeational meetings with the
general public. An open and transparent procesa, least a venue to provide the
public with general information and a forum to gslestions, may alleviate some of

the distrust that currently plagues this site.

S. Eustatius National Marine Park

St. Eustatius appears to have a strong publi@poesthrough its outreach
program, even if the rate of participation is nelkay low. As discussed in Chapter 4,
many of the residents of the island are employextoupations that are not affected
by the marine reserve, so the desire to participetg be low amongst many of the
residents. The only significant source of confliger the marine park is with

fishermen, as some poaching continues to take .plde is a spot on the board
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available for a fisherman, so a key fisherman vewilling to serve on the board of

directors should be identified for inclusion ingigroup.

Saba National Marine Park

There was a sense of some participation fatigutheoSaba National Marine
Park, where many people had attended meeting® ipast, but current meetings are
sparsely attended by the same individuals each $eane people felt the park staff
was not doing a sufficient job of engaging the pyland it is clear that Sabans are
less engaged than the expat community. An effatilshbe made to re-engage the
local Saban community, both through formal meetisngs perhaps less formally
simply through speaking with community members alboeir concerns. Sabans are
underrepresented on the board of directors and guhenstaff; an effort should also
be made to include more Sabans in these decisi&mgeoles, and this may lead to

more engagement by the community as a whole.

Laughing Bird Caye National Park

While other authors have cited concerns abousparmency in decision-
making and financial matters for the Friends ofu¥at(e.g. Pomeroy et al.2004), this
was not evident from my fieldwork. | heard few cdeapts about the management of
the park. However, as this area is highly divengdh migrants coming from other
parts of Belize and Central America, as well as itwtigenous groups - the Mayans

and the Garifuna - found in the region, these warigroups are underrepresented both
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in the management structure and in participatotiyiies. There is a significant

population in Placencia in particular of individsiaho have come from elsewhere to
work in tourism and have never heard of the magpaxd. More effort should be made
to inform these newcomers to the community aboeintlrine park and to seek their

attendance at meetings.

Buccoo Reef Marine Park

The Buccoo Reef Marine Park, at the time of fieldwytad only an advisory
board that was not delegated with any authority ov@hagement, so the first step for
this marine park would be to provide legal authyotdt this group as a co-management
body. Secondly, more stakeholder groups shoulthddladed on this board, rather than
just formal government departments and NGOs. Fis@erare not directly
represented on this board; this should be remegaaticularly because a sizable
number of fishermen pass through the marine pafishceach day. More stakeholders
dependent upon the marine reserve to make a Ishogld be represented. Currently
there is a glass bottom boat operator on the baoiard;operators, who do not typically
dive in the park but do take snorkeling trips ia gark, as well as vendors who
operate in the land adjacent to the park and gverdient upon tourism from the park,
should also be considered.

The advisory board should also hold meetingsHergeneral public,
something that has not been done for the Buccob RRaene Park. As this area is

heavily reliant on tourism, and is used for redmaby residents of the local
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communities, there are many community members avdirect interest in the co-

management of this marine park.

Conclusions and Next Steps

The findings of this study highlight the importanaf social networks in
encouraging the participation of stakeholders imaggment activities related to a
marine protected area. This conclusion has imptinatbeyond marine protected
areas, and should be considered in other coastageaent areas. Social networks,
and the social capital that results from these eotions, are essential in promoting
cooperation among stakeholders, and to creatingesstul co-management of
resources. This research also found a significgationship between whether
stakeholders had attended meetings about the mamotected area, and whether or
not they believed their interests were represebyeitie management of the marine
protected area. This finding highlights the impod& of encouraging participation by
a broad range of stakeholders to account for thigrests, and to encourage their
support for not only existing management activibas potential future coastal
management projects.

There are many next steps for further researdicthdd be taken to bolster the
findings here and to further elucidate the faciofisiencing participation. One
important next step would be to ground truth thevoek analysis. This could be done
by selecting individuals within the network, prowid them with information, and
detecting whether that information did in fact ghthrough the network in the way

that could be predicted by the network analysisaBee social networks related to the

223



MPA and participation are likely to be mutually erding, a longitudinal study could
be conducted to observe how individuals’ positiithin the network change with
increased participation and attendance at meet8igslarly, an important next step
would involve more detailed surveys of individuapport for those involved in
management, and the extent to which they believeid interests were represented,
before and after participating in management a@ito more conclusively determine
how well one variable can influence the other.

Co-management should be viewed as a highly désiegdproach to natural
resource management, and encouraging co-managamamngements that are highly
representative of the interests of stakeholdersldhze viewed as an important
objective of academics and policy makers. Thisaegteserves as a step in the
evolution of a more nuanced and critical understapdf what makes co-management
and its underlying participatory processes sucokssthe realm of coastal

management.
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