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Abstract

Adaptive co-management of natural resources requires a variety of stakeholders across different
scales and sectors to communicate and collaborate effectively. Social network theory recognizes that
stakeholders interact with each other through networks and that various network characteristics affect the
way in which they function. Social relationships can be visualized through network mapping and their
patterns systematically analyzed in a process known as social network analysis (SNA). Participatory SNA
allows members of the network to be involved in the mapping or analysis process. Participants can then
apply their knowledge of these relationships to build, improve, or better utilize their connections to
increase desired outcomes. These actions are referred to as network interventions or network weaving,

In Bua Province in the Fiji Islands, the Wildlife Conservation Society and other partners are
facilitating “ridge to reef” ecosystem-based management planning and are striving to build local capacity
for natural resources governance and conservation. This study secks to determine how participatory SNA
might be used as a tool for enhancing community-led natural resources management. First it was
necessary to develop methods for conducting participatory SNA research with rural Fijian communities.
Network data was then gathered from eight Districts and fifty villages. Social network maps were
presented back to community stakeholders for their interpretation and to elicit their ideas for improving
their resource governance networks.

SNA was used to characterize and map patterns of information exchange and collaboration
among stakeholders involved in natural resource management in Bua. Even without complete network
data, several patterns emerged. These included: 1) Traditional decision-making networks that were more
cohesive than information exchange networks, reflecting the importance of social hierarchies for decision
making within rural Fijian communities and the need for resource governance to link into these structures.
2) All the District-level networks had a number of fragmented groups and more ties within than between
communities. This highlights the challenge of getting communities to effectively collaborate at the
District-level due to issues like distance between villages, conflicts, barriers to communication (e.g. no
phone/internet), and clan-based (matagali) land-ownership system. These issues suggest the need for
innovative actions to help bridge these gaps and present an opportunity for network weaving. 3) Actor
position analyses (indegree and outdegree) provided a list of opinion leaders and people who are good at
reaching out to others. These individuals may be good candidates to receive network weaver trainings.
These measures also highlighted individuals and groups that communities would like to work with in the
future and who facilitators can help to connect.

Overall, these results indicate that SNA can be a valuable tool for better understanding

relationships between actors involved in collaborative natural resource management, but its use in rural



settings can be limited by the challenges of collecting data in remote villages. The participatory process of
evaluating networks with participants was beneficial since it helped communities recognize and discuss
the strengths and weaknesses of their resource governance networks. This resulted in a list of
recommended capacity-building activities (such as alternative livelihoods projects and special trainings
for traditional leaders) based on their self-identified needs. However, the real potential benefits of this
process will not be realized until the study results are applied, until network weaving and capacity
building actually take place, and the process is evaluated to determine if any positive outcomes resulted
for communities or conservation. This will require considerable commitment on the part of a network
coordinator(s) to impart network concepts, facilitate network weaving activities, and in due course

empower a transformation from the status quo to self-organizing, action-oriented conservation networks.

Vi
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Chapter 1: Introduction

Fiji is a nation rich in terrestrial and marine resources which many Fijians rely on for their
livelihoods (Department of Environment, 2011). These resources are being threatened by increasing
population, climate change, and unsustainable development that has resulted in declining levels of
biodiversity (UniQuest, 2009; Watling & Chape, 1992). Over the past 15 years, Fiji has become
renowned for its widespread implementation of community-based natural resources management which
has resulted in the designation of over 200 locally-managed marine protected areas (MPAs) (Sievanen,
Gruby, & Campbell, 2013; Chandra, 2011, Govan et al., 2009). Community-based natural resources
management refers to a variety of governance arrangements in which local peoples own, use, and make
decisions about their resources, often with multiple goals such as sustainable development, poverty
alleviation, and conservation (Berkes, 2004; Kellert, Mehta, Ebbin, & Litchenfeld, 2000). While Fiji’s
efforts deserve merit, some conservation practitioners have raised the concern that the local scale of these
management efforts is too small to account for larger-scale ecosystem processes and that management
needs to also take place at larger scales (Sievanen et al., 2013; Tawake, 2007). Despite some local
successes, there are also concerns that meaningful conservation outcomes are still not being achieved
despite the increasing number of MPAs (Keppel, Morrison, Watling, Tuiwawa, & Rounds, 2012; Lees &
Siwatibau, 2009).

In 2011, Fiji adopted a national Integrated Coastal Management (ICM) framework to guide
sustainable development and conservation planning across the islands (Department of Environment,
2011). However, new challenges have emerged as community-based management has attempted to be
scaled up to include a wider range of stakeholders covering larger geographical regions (Sievanen et al.,
2013; Hastings, Gruby, & Sievanen, 2012). One current dilemma stems from how to ensure that
community priorities continue to be accounted for in higher level planning and how top-down policies
can be translated into local management actions that not only have meaningful conservation outcomes,
but also enhance local livelihoods (Keppel et al., 2012; Jupiter & Egli, 2010; Thaman, Robadue, & Ricci,
2005).

To meet this challenge, the Wildlife Conservation Society (WCS) Fiji Programme piloted a
project in Bua Province, on the northern island of Vanua Levu, which engages communities within each
district in ecosystem-based management planning. The district management plans are intended to lay the
foundation for a Provincial ICM Plan. In order for this process to be successful, diverse stakeholders from
government, NGOs, private sectors, and fifty-four rural villages must collaborate effectively throughout
the planning process. Most importantly, the communities involved must feel ownership of the district

plans, and be both willing and capable of implementing them.



As a Peace Corps Volunteer who lived in a village in Bua Province for four years, [ was able to
witness firsthand many of the issues faced by rural Fijian communities. Upon moving to my assigned
village in 2011, community members shared with me some of the issues that they were facing: rising sea
levels, decreasing numbers of fish and marine invertebrates, the disappearance of certain species that were
previously abundant, less and less suitable and productive land available for agriculture, difficulty
accessing markets to sell their harvests, and limited opportunities for economic development. Challenges
vary between communities, but there remains a common need for effective and efficient means of dealing
with these issues. Forty-five villages in Fiji have been earmarked for relocation due to rising sea levels
(Chandra, 2015) and the first relocation has already taken place with two more in progress (Moceituba,
2015).

My primary goal as a Peace Corps Volunteer, and one of WCS’s goals as an organization, was to
present communities with tools they could use to make informed decisions about their current issues and
to empower them to create more sustainable futures. One such tool whose use has been emerging within
the field of natural resources management is social network analysis (SNA). SNA is a methodology that
gathers relational data, diagrams or “maps” it, and then analyzes it for patterns (Borgatti, Everett, &
Johnson, 2013; Hanneman & Riddle, 2005). It is essentially a way to map relationships. Applied SNA
takes this methodology further, and attempts to use the information gained through this process to
strategically improve the quality and quantity of relationships within the network (Holley, 2012).

By applying a social network perspective to the ICM planning process in Bua Province, we
recognize that stakeholders interact with each other through social networks and that the characteristics of
these networks affect the way the networks function (Holley, 2012; Bodin & Crona, 2009). Social
network analysis has the potential to uncover strengths and weaknesses in the relations amongst
stakeholders in Bua that could have important implications for governance and collaboration. Social
network data may help stakeholders better understand their relationships and enable them to build new
connections or make more informed decisions -- for example: when selecting representatives to
participate on management committees or when designing capacity building activities (Valente, 2012;
Vance-Borland & Holley, 2011; Prell, Hubacek, & Reed, 2009).

While a number of recent studies have documented the use of SNA in natural resource
management (Mills et al., 2014; Guerrero, McAllister, Corcoran, & Wilson, 2013; Cohen, Evans, &
Mills, 2012; Prell et al., 2009; etc), its participatory application has yet to be thoroughly evaluated.
Vance-Borland and Holley (2011) highlighted a number of studies from fields such as public health and
business that developed strategies for improving networks based on SNA and the positive outcomes they
produced. They also noted that many of these interventions were top-down, although a few did encourage

self-organized actions. By involving network members in the evaluation of their networks, an applied



methodology also becomes participatory and empowering. Participatory SNA presents network maps and
data back to network members for their interpretation. Network members are then encouraged to use this
information to develop strategies, called “network weaving” or “network interventions”, for improving
their network (Holly, 2012; Valente, 2012; Vance-Borland & Holley, 2011).

Participatory management processes and research methodologies stress the engagement of local
peoples from project design through implementation and evaluation. Although this generally takes more
time and effort, it is the fairest way for outsiders to conduct themselves and ensures communities are not
only consulted but truly have input and control throughout the process. Additionally, participatory
analysis can help to reduce any biases that the researcher might have when interpreting the data and may
also help show how the same information can be interpreted differently from different perspectives
(Schneider, 2011; St. Denis, 1992). To date, only three studies using applied SNA methods in NRM have
been published (Beilin, Reichelt, King, Long, & Cam, 2013; Vance-Borland & Holley, 2011; Prell et al.,
2009), none of which have taken place in the context of community-based NRM.

To contribute to filling this gap, this study secks to address the question, “How can participatory
social network analysis contribute to community-led natural resources management?” [ propose that
network maps and analyses can provide community members and NRM practitioners with useful
information about social networks in Bua Province and that this information can be then used to develop
strategies for improving these networks. To test this, data on six relationships was gathered and mapped
for each of eight districts in Bua. These network maps were presented to two of these districts and
community participants were able to provide their ideas about the patterns they depicted. They evaluated
the strengths and weaknesses of their networks and suggested strategies for making improvements. This
feedback was then used to recommend strategies and capacity-building activities for improving
community-led NRM. Descriptive metrics were used to characterize the social networks in Bua, but these
results were not presented back to communities as they are rather complex. A major outcome of this study
is recommendations for conducting participatory SNA in cross-cultural community-based settings.

Thoughtfully-designed capacity building activities have been linked to a higher likelihood of
successful management outcomes in community-based conservation initiatives (Brooks, Waylen, &
Mulder, 2013). Since local capacity has been highlighted as a barrier to conservation success in Fiji (Lees
& Siwatibau, 2009), this study seeks to test whether participatory SNA may be a new technique that can
increase local capacity for NRM. This project collected and analyzed baseline social network data as an
initial component of a longitudinal research project. Over the next few years, and beyond the scope of my
involvement, WCS hopes to systematically document the effects of network interventions not only to
changes in network structure but also to socio-ecological outcomes. This thesis is a first step toward

bridging the research-implementation gap (Knight et al., 2008) in NRM social network research by



informing the design of network interventions that will hopefully result in meaningful outcomes for
communities and conservation (Figure 1.1). The particular merits of this study lie in its ability to provide
insight into the design of appropriate participatory social network research in the context of community-

based conservation and to inspire future studies to build upon its findings.

i Increased
NS?CIal k understanding Interventions Improved
etwor
Analysis of stakeholder to enhance NRM
y network network outcomes

Figure 1.1. Conceptual Diagram of Applied SNA’s Potential Ability to Improve NRM Qutcomes

This thesis contains six additional chapters following the Introduction. Chapter 2 will review
current literature related to the topic of this thesis and will highlight how this study might contribute to
filling knowledge gaps in these areas. Chapter 3 will provide important background information on the
cultural context of this work and the natural resource management planning processes being facilitated by
WCS in Bua Province, Fiji. Chapter 4 will detail the methods used and Chapter 5 will present the results

obtained. Chapter 6 will provide a discussion of these results and Chapter 7 will conclude this work.



Chapter 2: Review of Current Investigations

Assessing the potential of participatory social network analysis to contribute to enhancing
community-based natural resources management processes requires a thorough understanding of key
themes in the relevant literature. This chapter examines current investigations to demonstrate the rationale
behind studying and using social networks within natural resources management contexts. It also provides
an introduction to social network analysis, explores the history of its use in natural resources
management, and highlights current gaps in knowledge and application. This review, when paired with
the important background information about the study site found in Chapter 3, provides justification for
this research and its methods.

Systems theory and non-equilibrium ecology have had great impacts on conservation concepts by
helping shift the lens from viewing humans and nature as separate entities to viewing them as dynamic
and complex social-ecological systems which respond and adapt to uncertain and changing conditions
(Chapin et al., 2010; Olsson, Folke, & Berkes, 2004). Principles of adaptive co-management have been
widely promoted as a way to foster more resilient management processes and governance structures
(Cinner et al., 2012; Folke, Hahn, Olsson, & Norberg, 2005; Berkes, 2004). However, great principles do
not magically translate into great outcomes and conservation outcomes still aren’t meeting their marks.
Knight et al., (2008) state that “two-thirds of conservation assessments published in peer reviewed
scientific literature never result in conservation action”. Suggestions for increasing the effectiveness of
conservation include: using a systematic process for multi-scale management planning (Mills. 2014;
Bottrill & Pressey, 2012), bridging the divide between conservation science-application and incorporating
evidence-based evaluations of outcomes (Margoluis et al., 2013; Laurance et al., 2012; Knight et al .,
2008), taking a bio-cultural approach to conservation (Gavin et al., 2015; Keppel et al., 2012; Maffi,
2007; Berkes, 2004), and building the capacity of local communities for governance (Brooks et al., 2013;
Keppel et al., 2012; Lees & Siwatibau, 2009) among others.

For adaptive co-management to be effective it requires commitment to a long-term collaborative
process commonly involving diverse stakeholders across nested ecological and political scales (Folke et
al., 2005; Berkes, 2004). The greater the understanding of these complex systems, the more potential that
will exist to design effective management strategies (Ban et al., 2013; Keppel et al., 2012; Turnbull,
2004) — and that goes for social systems as well as natural ones. Social network theory, which has close
ties to social capital (Pretty & Ward, 2001), is comparable to a systems approach for social systems. It
purports that people do not exist in isolation and that the relationships they have with others greatly
influence such things as the resources or information that they have access to, which can in turn affect the
decisions they make and the actions they can take (Bodin, Ramirez-Sanchez, Ernstson, & Prell, 2011; Lin,

1999). A network perspective recognizes that actors are connected through relationships and that the



characteristics of these relationships affect the way networks, or presumably in the case of this study --
how communities, function (Borgatti et al., 2013; Holly, 2012; Bodin & Prell, 2011). Some of these
characteristics and their effects will be described below.

Social network analysis (SNA) refers to the systematic study of relationships between a group of
actors (individuals or organizations), and the patterns and implications of these relationships (Borgatti et
al., 2013; Wasserman & Faust, 1994). The relationships in question can take any form and will depend on
the focus of the research. One could study who trusts whom, who works with whom, who gets advice
from whom, who shares X resource with whom, etc. The social-relational data of interest is typically
gathered through a questionnaire or interview and can be visualized using diagrams, or network “maps”.
On a network map actors are depicted as “nodes” with lines between them representing “ties™ or
relationships (see Figure 2.1 for an example). Node and relationship attributes can be distinguished
through the use of varied colors, shapes, or sizes. Borgatti et al. (2013) provide a thorough introduction to
the design of social network research and the variety of ways networks can be analyzed at different levels,
although several similar resources exist (Prell, 2011; Hanneman & Riddle, 2005; etc). Common measures
used to describe network structure include cohesion, centralization, homophily, modularity, tie strength,
and fragmentation (Borgatti et al., 2013; Prell et al., 2009; Bodin, Crona, & Emstson, 2006). The network
measures employed in this study will be described in Chapter 4: Methods.

Nodes
\) J (People/Organizations)
@ P
. ? ®
WU VAY -0
Ties P o \) “)
(Relationships)

Figure 2.1 Simple Network Map

Networks can be categorized in many different ways (¢.g. ego or two-mode networks) and these
different types of networks often have different means of analysis (Borgatti et al., 2013). However, June
Holley (2012) chooses to divide networks into two simple categories: intentional and informal. Formal or
intentional networks are networks in which actors have a shared purpose or common vision paired with
some type of organizational structure or membership. SNA is particularly useful in that it also helps
uncover informal relationship networks that underlay or extend beyond these formalized structures
(Holly, 2012). An example of members of a formal network could be everyone who is employed by X
company and works together in X department. One could map such relationships as collaboration or
communication on a daily/weekly/monthly basis. An example of an informal network could be whom

those same people consider to be their friends or whom they trust.



SNA has been widely used throughout the social sciences (Borgatti, Mehra, Brass, & Labianca,
2009) and is now emerging as an important tool for studying natural resource governance (Guerrero et al .,
2013; Bodin & Prell, 2011). Network studies have been utilized in a variety of NRM contexts including
fisheries (Marin & Berkes, 2010; Sandstrém & Rova, 2010; Bodin & Crona, 2009; Ramirez-Sanchez &
Pinkerton, 2009), agroforestry (Garcia-Amado et al., 2012; Isaac, Erickson, Quashie-Sam, & Timmer,
2007), coastal and marine management (Alexander & Armitage, 2015; Cohen et al., 2012), and protected
arcas management (Prell et al., 2009; Emstson, Sorlin, & Elmqvist, 2008) among others.

Bodin et al. (2011) group network studies from within the field of NRM into three levels or
categories: 1) binary metaphorical — study of the presence or absence of networks, 2) descriptive --
distinguishes certain network characteristics but lacks empirical analysis, and 3) structurally explicit --
systematic data collection and analysis of network structure that relates structural characteristics to
governance outcomes. Studies from this latter category have begun to uncover the variety of network
structures that may have positive outcomes for natural resource governance (Bodin & Crona, 2009; Bodin
ctal., 2006). Table 2.1 highlights some of the network characteristics observed in these studies that have

been suggested to contribute to positive natural resource outcomes.

Table 2.1 Network Structures with Possible Contribution to NRM

Characteristic Outcome(s) References

Efficient sharing of information and
resources; productive collaboration;
dispersed leadership and influence

Bodin & Crona, 2009; Bodin et al., 2006;
Sandstrom & Rova, 2010

Densely connected
groups

Actors or groups with [ Ability to address multiple issues; solve | Bodin & Crona, 2009; Ernstson et al., 2008;

diverse expertise problems more effectively Bodin et al., 2006; Sandstrém & Rova 2010
Bridging ties between | Sharing knowledge and expertise; Bodin & Crona, 2009; Ernstson et al., 2008;
subgroups decreased conflict Bodin et al., 2006; Sandstrém & Rova, 2010

Access to additional knowledge and
resources when the need arises; Ernstson et al., 2008; Bodin & Crona, 2009
respond to changing conditions

Core-periphery
structure

In addition to various network characteristics, previous studies show SNA to be useful for stakeholder
identification and engagement (Prell et al., 2009), understanding resource and knowledge flow (Newig,
Gunther, & Pahl-Wostl, 2010; Bodin & Crona, 2009, Isaac et al., 2007), understanding power relations
(Weiss, Hamann, Kinney, & Marsh, 2012; Crona & Bodin, 2010), and overcoming scale mismatches
(Guerrero et al., 2013). According to Guerrero et al. (2013), “the problem of scale mismatch occurs when
the planning for and implementation of conservation actions is at a scale that does not reflect the scale of

the conservation problem™ — a concern that has been raised in Fiji.



However, one gap that exists within the natural resources literature are studies documenting the
application of social network analysis or evidence that its application can indeed improve desired
outcomes (Vance-Borland & Holley, 2011). Only a few exceptions have begun to bridge this research-
implementation gap: 1) a study done by Prell et al. (2009) that used SNA to help select stakeholders for
participation on a management committee, 2) a study by Vance-Borland and Holley (2011) that presented
network data back to conservation practitioners working in Coastal Oregon and stimulated a series of new
self-organized collaborations between members, and 3) Beilin et al. (2013) who presented SNA data back
to collaborators in a multi-scale “Landcare” program in Australia and found the process to be useful for
facilitating dialogue about enhancing collaboration. However, in fields such as public health and business
there is a stronger legacy of applied social network research where SNA has actually been used to inform
network “interventions” that have resulted in positive outcomes (see Vance-Borland and Holley, 2011;
p279 for examples).

A network intervention, as defined by Valente (2012), is “the process of using social network
data to accelerate behavior change or improve organizational performance.” For example, Flodgren et al.
(2011) conducted an evidence-based review of the effectiveness of using “opinion leaders” identified via
SNA to influence others to adopt improved health practices. Their findings note that intervention success
rates were highly varied, but that overall engagement of opinion leaders resulted in an average 12%
increase in compliance with desired practices.

Examples such as these are beginning to illustrate how networks are not just a phenomenon to be
studied, but that networks can actually be strategically used to reach desired outcomes. Natural resources
management could possibly benefit from more SNA application that could also contribute to establishing
a more robust body of evidence linking interventions to outcomes. More research is needed on this and a
primary objective of this thesis is to begin to help fill this gap.

Research aside, if the rationale behind moving toward adaptive co-management is to transform
static, top-down governance, then adopting a network approach may very well help facilitate a
transformation to a more participatory process. Holley (2012) lists four ways an applied network
approach can bring change to a system: by “improving the quantity and quality of relationships,
mobilizing more leadership, providing a framework for effective intentional networks, and generating
more actions that lead to breakthroughs.” To elicit these kinds of results, individuals within the network
must adopt a network mindset, meaning that they must understand network concepts and be willing to
take initiative to build new relationships and try new ideas. A facilitator trained in network concepts and
who has network leadership experience is often needed to guide this process (Holly, 2012). This can be a
barrier for groups who do not have the resources to hire a formal network facilitator or where one may not

be available. While great self-guided resources like Holley’s (2012) Network Weavers Handbook are



available and allow individuals or groups to learn about networks on their own, ample motivation and
commitment are truly required. These types of resources may not be accessible for some groups,
especially in rural or non-English speaking locations.

During a true participatory network approach, network members should be involved in a self-
assessment of their network. While this can be done without the use of network maps, network maps have
the ability to increase awareness of unseen relationships or dynamics and can be a tangible starting point
for further discussion of the network’s strengths and weaknesses (Holly, 2012). Network maps can either
be produced using network mapping software or be hand-drawn, and the process can involve formal SNA
methods or a simple participatory mapping exercise (Holly, 2012). Ethical considerations must be taken
into account when choosing any network mapping methodology. Network maps depict relationships and
show actors” “positions” within the network. This information should be treated with sensitivity,
especially in formal organized networks, networks with power asymmetries, networks where a history of
conflict exists between members, or where information may reflect poorly back on the actor (Borgatti &
Molina, 2005). While network maps can easily be prepared without labeling actors’ names, network
members are nevertheless able to apply their personal knowledge of the network and can still often
identify themselves and other actors. Despite the care needed in presenting network data back to network
participants, several studies have shown it worthwhile for fueling discussions and designing interventions
to enhance the network (Beilin et al., 2013; Fuller, Hermeston, Passey, Fallon, & Muyambi, 2012; Vance-
Borland & Holley, 2011; Friedman et al., 2007; Cross & Parker, 2004). It can also ensure that
interventions are based on the community’s self-identified needs (Valente, 2012).

Furthermore, from a research perspective, seeking feedback on social network data is not only an
empowering way to engage participants, but it can also provide an additional level of evaluation and
results validation. For example, network members might be able to provide insight into why the network
data exhibits certain characteristics and offer their opinions as to whether data accurately depicts what is
taking place on the ground.

This study will document how applied SNA can be integrated into an adaptive co-management
process that brings together communities across Bua Province for participatory ecosystem-based
management planning. It investigates whether SNA data can be presented back to communities in a cross-
cultural context, whether this data is useful to community members and/or NRM practitioners, and if their
interpretation and feedback can be used to design network interventions based on self-identified needs
that will then hopefully be implemented. An evaluation of this process will help provide insight into the
usefulness of applied SNA in similar NRM contexts worldwide.






Chapter 3: Background Information on the Study Area (Bua Province, Fiji)

Customary institutions play a major role in how natural resources are managed in Fiji and must be
considered alongside national policies when designing and introducing any management framework or
research project. When working with indigenous communities, a clear understanding of traditional values
and management practices should inform if and how appropriate conservation programs can build upon,
not replace, these cultural foundations (Aswani et al., 2012). There is often a dichotomy between
customary and ecological values, with customary values typically based on utilization. People-centered
conservation has the challenge of balancing human needs with preservation of biological diversity
(McShane et al., 2011). Indeed, Keppel et al. (2012) show that conservation initiatives in the Pacific have
a high failure rate because they often do not account for the social, cultural, and economic values of the
communities they intend to serve, nor do they adequately invest in long-term project sustainability
through building local capacity and incentives for management.

The context in which this study takes place is extremely important. Practitioners and researchers
who work in cross-cultural settings need to make concerted efforts to understand and respect the
traditions and knowledge systems of indigenous peoples and focus their work on empowering
communities (St. Denis, 1992). Although I lived in Bua for four years and made strong efforts for this
study to be appropriate and participatory, it is important to recognize that there was likely more I could
have done had I not been limited by time and resources. As an outsider, I was unable to grasp all the
intricacies of Fijian culture and understand that my personal worldview creates an inherent bias to my
perceptions and experiences. Nevertheless, [ have a deep respect for the people with whom I engaged
during this research project and am proud to share my limited understanding of their culture with those
who will read this thesis. For those reasons, the following chapter provides background information on
the political and customary governance arrangements present in Bua Province that have a direct effect on

natural resources governance and the methods of this study.

3.1 Site Description

Bua Province, on the northem island of Vanua Levu, is one of the least developed regions in Fiji.
The majority of communities lack electricity, paved roads, municipal water, and other infrastructure
common in the developed world. There are fifty-four villages and approximately 14,000 people residing
in Bua, the vast majority of whom are i7aukei (indigenous Fijians) relying heavily on farming and fishing
for subsistence (Fiji Bureau of Statistics, 2007). The main industries are agriculture, fisheries, mining, and
forestry. Bua is one of the four provinces that comprise the Vatu-i-ra Land and Seascape, a region
renowned for its high levels of marine biodiversity and relatively intact terrestrial ecosystems (Jupiter et

al., 2012).

11



Legend n y LN Fiii Islands A

*  Villages A
Bua Province Qoligoli /
I:I Bua Province Districts
D Community Fisheries Management Areas " ‘f
% %

Bl e ?”' .; ’ ¥ | L g ‘;‘ ,' 5 o
///%//‘ VANUALEVU | | e Y 9 - :/%
%3 .

7 =

¥
LS

514 }__‘

VITI LEVU

0 125 25
m Miles C

Figure 3.1 Map of Bua Province - Showing districts, igoligoli boundaries (traditional fishing grounds), and village
locations (Map courtesy of WCS Fiji)
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3.2 Customary Resource Governance

The iTaukei social system is based around a defined set of nested social units with protocol for
interactions between and within these units (Veitayaki, 2002). Rural Fijians generally have a deep
understanding of and respect for the vanua. The word vanua—though sometimes literally translated as
“land”—symbolizes how people are related to each other and to the place which they are from; a beautiful
concept that includes humans as part, not separate from, the natural world (Ravuvu 1983). Vanua also
represents the largest social unit within Fijian culture, containing a number of related tribes (vavusa) from
the same geographic location. During the colonial administration, the demarcation of District boundaries
and fishing grounds was associated with customary ownership by the vanua or yavusa (Veitayaki, 2002).
Within each district, there are a number of villages with one or more yavusa per village. Within each
village there are a number of land-owning clans (matagali) consisting of related families. A smaller
family unit is a vuvale. There is usually a recognized hereditary leader of each of these social units, with
the paramount chief presiding over the whole vanua (Veitayaki, 2002; Ravuvu, 1983). Figure 3.2 below

shows this hierarchy more clearly.
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Prior to colonization, customary governance arrangements were the sole institutions regulating
how land and marine resources were divided and used. In present day arrangements, national legislation
co-exists alongside these traditional institutions that remain the prominent feature of community-based
natural resource management in rural communities (Clarke & Jupiter, 2010a; Veitayaki, 2002; Overton,
1999). The two most prominent pieces of legislation affecting local resource governance are 1) the Native
Lands Act (ed. 1978) which retains land ownership rights with registered matagali members, and 2) the
Fisheries Act (rev. ed. 1991) which removed customary marine tenure but maintained the right for
iTaukei to use their customary in-shore fishing grounds (igoliqoli) (Clarke & Jupiter, 2010a). In Bua,
there are nine districts and eleven igoligoli (Jupiter et al., 2012).

There are separate decision-making hierarchies and conflict resolution processes for land and
marine resources. Since land is owned communally by members of a mataqgali (clan), issues and decisions
affecting a single matagali’s land can be decided amongst clan members without convening the entire
community. At the village scale, the traditional leader has the ability to convene a council of clan leaders
(na bose vanua vakoro) for special matters involving the community at large. Generally, matters
concerning the use of the fishing ground are settled by the paramount chief (/iuliu ni vanua) who has final
decision-making power and the special right to recommend approval for people seeking commercial
fishing licenses. Traditional leadership roles are hereditary and in the majority of cases are filled by elder
men, although women may also inherit the position if there is no male successor (Ravuvu, 1983). In some
of the more progressive Districts, paramount chiefs have convened committees to approve fishing
licenses.

In parallel to this traditional hierarchy is an administrative structure introduced by the Fijian

Affairs Act (rev. ed. 2006). Villages are now required to hold a regular Village Council that all
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community members are supposed to attend and where matters relating to the development or well-being
of the community are to be discussed and addressed (Fijian Affairs Act rev. ed. 2006). The Village
Council can appoint sub-committees to focus on specific aspects of village life, such as a Development or
Environment Committee. The proceedings of these meetings, the frequency of which they are actually
held, and the ability for everyone in the community to participate meaningfully varies from village to
village; and in the author’s opinion, can be a reflection of power relations or degree of organization within
the community. It seems that certain traditional leaders are reluctant to give up control, feel affronted by
what they see as the government interfering in village life, or perhaps are just more resistant to changes
within their communities in general. This may also be more common in rural areas where the traditional
values are strongest (pers. comm. iTaukei Affairs Board Staff, 2013). WCS has observed during their
work in Bua that a higher level of involvement and interest by traditional leaders in undertaking
conservation efforts in their respective Districts is generally a good indicator of how smoothly and

effectively the management process will go (pers. comm. WCS staff, 2014).

3.3 Integrated Coastal Management Planning for Bua Province

In 2011, a national Infegrated Coastal Management (ICM) Framework for the Fiji Islands was
adopted in adherence to the Environmental Management Act of 2005. It recommended that ICM plans be
developed for each of the fourteen provinces in Fiji, and then compiled into a national ICM plan
(Department of Environment, 2011). According to the national framework, ICM is “a process by which
decisions are taken for the sustainable use, development, and protection of coastal and marine areas and
resources” with a key component being to integrate management across sectors, stakeholders, scales,
disciplines, and space (Department of Environment, 2011; Cicin-Sain, Knecht, Jang, & Fisk, 1998).
Herein, the necessity of economic development is recognized but not at the cost of ecological processes,
life support systems, and biological diversity (Cicin-Sain & Belfiore, 2005). Provincial ICM planning is
currently being piloted in a select few provinces, with WCS spearheading the process in Bua (Jupiter et
al., 2012).

WCS’s work in Bua dates back over a decade to when they piloted an ecosystem-based
management (EBM) program in Kubulau District. At the time, community-based natural resource
management (CBNRM) that involved local people in grassroots planning was being widely promoted
through the Fiji Locally Managed Marine Areas Network (FLMMA). While the CBNRM approach was
successful in helping a large number of communities designate locally-managed marine areas, concerns
were raised that the local scale at which management was being institutionalized did not correspond to the
landscape scale of ecological processes (Seivanen et al., 2013; Jupiter & Egli, 2010). The Kubulau EBM

project sought to overcome this by bringing together representatives from the ten villages in Kubulau
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District along with local government and private sector stakeholders to partake in a participatory
management planning process that attempted to scale-up CBNRM to encompass the District and its
ecosystem as a whole. The process (Clarke & Jupiter, 2010a; Jupiter & Egli, 2010) endeavored to:
e Raise awareness of ecological connectivity and building capacity for good land and fisheries
management practices
e Use conceptual modeling methods to identify targets, threats, and set management strategies that
were then incorporated into a management plan
o Establish a network of terrestrial and marine protected areas selected using both scientific data
and traditional ecological knowledge
e Establish a district Resource Management Committee endorsed by the paramount chief and
complete with protocol for working within the traditional governance structure

e Monitor and evaluate plan implementation and adaptation as needed

The Kubulau Ecosystem Based Management (WCS, 2012¢) plan has been actively implemented
for about ten years now; the latest revisions were made during a comprehensive review in 2012 (WCS,
2012a). This project produced many useful lessons about engaging communities in EBM and is
considered by some to exemplify successful EBM practice in the Western Pacific (Sievanen et al., 2013;
Jupiter & Egli, 2010). WCS incorporated this experience, along with project partner input, into a
guidebook titled Principles and Practice of Ecosystem-based Management: A Guide for Conservation
Practitioners in the Tropical Western Pacific (Clarke & Jupiter, 2010b). Due to the project’s perceived
success in Kubulau, WCS was approached by the Bua Provincial Office to replicate the process by
engaging cach of the other districts in Bua in EBM planning as a way to build up to a Provincial ICM
Plan (pers. comm. WCS Staff, 2012).

At the start of 2015, three of nine districts in Bua had management plans in place with the
remaining six in progress or awaiting formal approval (WCS, 2014). The status of each district’s EBM

plan is shown in Figure 3.3 below.
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Figure 3.3 Ecosystem-based Management Plan Status by District — Three districts had plans in place, four were
awaiting approval, and two were currently in development at the time of this study (Map courtesy of WCS Fiji)

The relatively smooth and successful process that took place in Kubulau has not been easily
duplicated in the other Districts. In some situations conflicts between communities and lack of support by
traditional leaders has stalled progress (pers. comm. WCS Staff, 2014). Even though WCS first seeks
permission from traditional leaders, conducts awareness in communities about EBM principles and the
planning process, and has communities elect their own representatives to participate in planning
workshops, this does not ensure unanimous support or equal levels of participation from every
community. WCS does not have the capacity to carry out conflict resolution, nor is it appropriate for them
to become entwined in community affairs of this sort. While they could potentially refer to the Ministry of
iTaukei Affairs for assistance, this government agency has limited financial resources and few personnel
with the ability to effectively facilitate conflict resolution. Despite these obstacles, WCS is doing their
best to build consensus for management plans in these remaining Districts. All nine District EBM plans
are expected to be place by the end of 2015 so that work can begin for Provincial ICM planning. Having
the District EBM plans in place first will help ensure that community priorities are included in higher

level planning (Figure 3.4).
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Figure 3.4 Provincial ICM Planning — Combining both top-down and bottom-up priorities

3.4 Developing Appropriate Cross-scale Governance Structures

Management plans are only one of the desired outcomes of the EBM and ICM planning
processes. Another major goal is to develop appropriate cross-scale governance structures that also
account for traditional hierarchies. The various nested social and political scales and corresponding NRM

frameworks that must be considered are shown in Figure 3.5 below.

| Traditional Social Units | I Political/Spatial Scales | NRM Frameworks
Icm
Vanua EBM

Yavusa

Village

CBNRM
Mataqali

Figure 3.5 Nested Social and Political Scales with Corresponding NRM Frameworks — Cross-scale governance
must take each of these structures into consideration

Yaubula Management and Support Teams (YMSTs) are promoted by the Fiji Locally Managed
Marine Area (FLMMA) Network as a strategy to improve resource governance at the island or provincial
scale. Yaubula is a Fijian word that literally means “all the living things” but is often used for English

2 ¢

words like “environment”, “natural resources”, or “conservation”. YMSTs are essentially a network of
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stakeholders working to coordinate NRM efforts between communities, government, and other private
and non-profit agencies in a particular province or region (FLMMA, 2011). The Bua Yaubula
Management and Support Team (BYMST) was formed in November 2012 as an outcome of a Bua
Province FLMMA partners” workshop (WCS, 2012b). Since its formation the BYMST has developed a
governance structure, terms of reference, and developed an action plan. The BYMST structure is shown

in Figure 3.6.
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Figure 3.6 Bua Yaubula Management Support Team Structure — Outlines how the BYMST is supposed to link
committees from the provincial-level to nine districts and fifty-four villages for natural resource governance (Source:
WCS Fiji, 2012b)

BYMST members are tasked to play key roles in raising awareness and communicating about
environmental issues as well as participating in planning, enforcement, and monitoring of management

strategies. To date, BYMST members have only been involved in planning activities, but have recently
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received funding to implement their action plan. When the BYMST was formed, members were selected
in an ad hoc fashion based on who was present at the 2012 FLMMA workshop. The opportunity now
exists to review membership and to elect new District representatives based on a set of criteria that could
help better ensure that those elected are committed and well-suited to fulfill their remit. Thus far, the
BYMST has not been active and some local people have questioned its effectiveness.

The BYMST and District Resource Management Committees (RMCs) can be thought of as the
intentional networks for natural resource management in Bua, but it is essential that they link into the
existing social fabric of the communities they serve. This study seeks to use social network analysis to
enable stakeholders, like members of the BYMST or RMCs, to better understand the relationships
between these formal and informal structures. The results may also provide information about central
actors in the network who may be good candidates for participation on management committees or who it
may be strategically worthwhile to invest in further training. By presenting results back to the
communities involved in the study, it may also be possible to use their feedback to identify their
network’s needs and to design capacity building activities for addressing these needs. The methods used

to do this will be outlined in the next chapter.
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Chapter 4: Methods

During my Peace Corps service I developed a close working relationship with several WCS staff
who were working in Bua Province. In 2011, they invited me and a few members of my community to
learn about the participatory EBM planning process they were then facilitating in Wainunu District.
Eventually they began working in Vuya District in 2013 and our community was able to easily link our
previous sustainable development work into the EBM planning process. We formed a new village
Yaubula Management Committee with whom I was able to assist with writing a village NRM plan that
since has received funding and is in the implementation stage.

When I discovered that WCS wanted to conduct applied social network research in Bua, I thought
it would be a wonderful opportunity for my Master’s research because of its potential to empower
communities and perhaps help aide the “scaling-up™ to District EBM. WCS and I established an
agreement that outlined my responsibilities for taking the study forward. I was responsible for
questionnaire design, data entry, network mapping, and all analyses -- but this research would not have
been possible without a core team from WCS who provided constructive criticism of the study design and
fulfilled the crucial roles of translators, interviewers, facilitators, and workshop coordinators.

Each component of this study was designed with full consideration of the unique culture and
characteristics of rural Fiji. The questionnaire was tested with Fijian colleagues and community members
prior to replication across the study areca, and much time was spent designing community sessions and
training facilitators to lead these sessions. Initially, we intended to convene a project steering committee
comprised of local representatives from Bua Province to assist in the design and implementation of this
study, but that was unsuccessful due to the limited resources available to build interest in and coordinate a
steering committee.

One of the primary objectives of this study was to develop a method for conducting participatory
social network research in the context of rural Fijian communities. It was my hope that this research
would help close the existing research-implementation gap in social network studies used in natural
resource management by taking the social network data back to the communities for the respondents to
interpret and use network evaluation to inform capacity-building activities. The following sections will
describe this process, from survey design through participatory analysis, highlighting important
considerations for others wishing to use SNA as part of an adaptive co-management program in Fiji or

elsewhere, and will end by depicting the methods used for descriptive analysis of the social network data.

4.1 Sampling Design & Delivery

I created a social network questionnaire to collect both social-relational and additional attribute

data from respondents. It consisted of six open-ended relationship questions, listed in Table 4.1 below.
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We asked respondents via the recall method to name individuals they obtain information or advice from,
who important decision-makers are for natural resource management, and who they have worked with or
want to work with on natural resource management. An additional series of questions asked respondents
for demographic information and about barriers to communicating about NRM. A complete copy of the
questionnaire is included in Appendix A. The chosen method of questionnaire delivery was face-to-face
paper surveys. The questionnaire was translated into the local i7aukei language. The interviews were

carried out by a team of WCS Fijian facilitators that I helped to train to administer the questionnaire.

Table 4.1 Relationship Questions from the Network Questionnaire

Ql Who do you get information or advice from concerning farming practices or land use?

Q2 Who do you get information or advice from concerning fishing practices or fisheries
management?

Q3 Who do you get information or advice from concerning conservation or sustainable natural
resources management?

Q4 Who are the most important decision makers for natural resources management?

Q5 Which organizations or people do you work with regarding natural resources?

Q6 Which other organizations and people would you like to work with regarding natural resources?

A draft questionnaire was tested by interviewing attendees at an introductory presentation about
ecosystem-based management principles in Lekutu District in October 2013, It was originally planned to
conduct semi-random interviews with individuals in each village in each district of Bua, but after the trial
in Lekutu, this method was abandoned. Community members were not ready to answer questions about
natural resource management when it was the first time they were introduced to this concept.
Additionally, this sampling design would have made the sample size unnecessarily large by including
people who may not have any involvement or interest in natural resource management. Hence, a revised
methodology was developed based on the outcomes of this trial.

Since the process of social network analysis begins by collecting social-relational data about the
population of interest, it requires a clear definition of just who the population is -- also known as
“bounding the network™ (Borgatti et al., 2013). The target population of this study was “individuals
involved in natural resource management or conservation in Bua Province.” This potentially included
anyone who lives in any of the fifty-four villages or other settlements within Bua who has been involved
in natural resource management or planning, who makes decisions about land or customary fishing
ground use, who holds traditional or experiential knowledge about fishing, farming, or conservation
practices, and/or who is employed by an organization or government department that works with
communities on conservation. This network comprises a large number of people across a large
geographical area who do not necessarily have membership in a formal group.

This type of scattered informal network makes it almost impossible to create a pre-defined list of

individuals to interview. Therefore, this study used modified snowball sampling methods, sometimes
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referred to as respondent-driven sampling, to overcome this issue. Snowball sampling allows a researcher
to begin by interviewing an initial set of respondents, and then interview the people who were mentioned
in the first interviews and so on, up to a pre-determined point (¢.g. a desired number of responses, x
rounds of surveying, a date, etc) or until no new people are named (Borgatti et al., 2013; Doreian &

Woodard, 1992).

4.1.1 Data Collection Interviews

The initial respondents in this study were community members who participated in District-level
resource management planning workshops facilitated by local WCS staff. A second wave of interviews
was conducted with people who were named by the initial respondents, with emphasis on interviewing
those who were named most frequently by others. Data collection was limited to only two rounds of
interviews because of the limited resources available to track down and interview people living in remote
rural communities that were difficult and time consuming to access.

The revised methodology incorporated a two-hour session on social networks into resource
management planning workshops in each of the eight districts. Participants at these workshops were
chosen by their villages to represent their communities in the participatory ecosystem-based management
planning process as described in Chapter 3. The SNA session was conducted on the third and final day of
the workshops once there was ample time for participants to develop a general understanding of natural
resource management concepts and for a certain level of trust to be built among participants and
facilitators. The sessions began with an introduction of basic social network concepts, by explaining
networks within a Fijian cultural context, and then introducing the research.

Next, facilitators led breakout groups of 8-12 people through the questionnaire. Although
respondents filled in their own answers, they followed prompts from the facilitator who led them through
cach question one at a time. For each question, respondents were prompted to consider and then list the
names of people from their community, then their district, and lastly from elsewhere that they typically
obtain information from or work with on NRM. A group setting was more comfortable for participants
given the cultural context and less time consuming for facilitators than one-on-one interviews. While
answering the questionnaire, respondents could ask for clarifications, but they were asked not to share

answers.

4.1.2 Post-Interview Group Discussions

Upon completion of the questionnaire, the facilitators led a short focus group discussion about
communication and collaboration for natural resource management in the participants’ communities. This
was intended to help participants see how the information gathered in the questionnaire may be relevant

for collaborative planning and management in their District. The discussion prompts and questions

23






















































































































































































































































