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Abstract

Small-scale fisheries (SSF) management approacheswlace communities at
the centre of decision making are becoming incneggi popular. Local leadership is
crucial to participative methods due to increasesponsibility placed on local actors.
Despite its importance, an initial literature revieevealed limited, focused SSFs
leadership research. This thesis aimed to cong&itmuthe emerging field of SSF leadership
and increase understanding of leadership procebbesbjectives were to identify key
leadership research gaps, explore how leaderstepatts with other important contextual
conditions, decipher the influences on effectiadirship, and discuss how leadership can
facilitate more effective SSFs management. | usedulii-method approach to research
leadership at a global scale which includes QualéaComparative Analysis (QCA) and
interviewing. My research finds leadership to bemptex, uncertain and dynamic.
Leadership acts alone or in combination with otbentextual conditions, to influence
positive and negative, social and ecological oueanNumerous factors influence the
propensity of an individual to engage with leadgrsisuch as worldviews, resource
constraints at the individual and community lewgld interactions with other social actors.
Despite the move to participatory approaches therestill numerous concerns about SSFs
management, such as the sustainability of comminaised organizations. A key finding
is that leadership will have an increasingly impattrole to play in improving the
longevity of community-based organizations throughocesses such as leaderful
organizations, succession planning, and capacitigibg. Leadership is a new research
field; therefore this work is of an explanatoryuratin terms of its focus and use of novel
methodologies. My research identifies importantaardor further analysis, such as
deciphering the influence of high level leadersbip local processes, and investigating
how to develop leaderful organizations. Future aese should build on my findings to

enhance knowledge of leadership functions and pease
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Chapter 1 Introduction

Millions of people worldwide rely on small-scalstieries (SSF). SSF are found in
coastal marine areas, brackish water lagoons, & dreshwater lakes, rivers, and
reservoirs. The SSF sector, including fishing &skl farming, is estimated to employ 37
million people worldwide, with an additional 100 lhoin people finding employment in
full-time and part-time associated activities (FAZD16b). SSFs are crucial in poverty
alleviation and food security (Allison and Elli)@L; Barnes-Mauthe et al., 2013; Garcia
and Rosenberg, 2010) especalilly in areas withdidnélterative livelihood and subsistence
options. In addition, SSFs globally contribute tdtural heritage in terms of providing a
sense of well-being and identity (FAO, 2005; B&®#)6). As impressive as these statistics
are, many believe that they do not reflect the traportance of SSF as, in some cases,
SSFs are undefined and unconsidered by nationigige(FAO, 2016a; Pauly, 2006).

Despite the importance of SSFs, the health of reaaimd freshwater ecosystems
are diminishing worldwide. Overfishing is recogrizes a leading environmental and
socioeconomic problem, which has reduced bioditsersaused habitat destruction, and
modified the functioning of marine and freshwateosystems (Pikitch et al., 2004; Worm
et al., 2009). The collapse of fish stocks and dbgradation of marine and freshwater
environments are likely to have far reaching, udjmtable and devastating consequences
for the people who depend on SSFs for subsistentgtion, and income (Barnes-Mauthe
et al., 2013; Pauly, 2006).

Governance of SSF is challenging due to the contglexd interconnectivity of
social, ecological, and economic processes (Mahoal.e 2008). As such, SSFs are
assumed to have relatively low governability pasn(Jentoft and Bavinck, 2014) as
management decisions are frequently made undeitmorsdof uncertainty (Dewulf et al.,
2005). The low governability potential is exacedsatby conventional top-down,
centralized SSF management approaches which tisheries as predictable and
controllable (Mahon et al., 2008), rely on biolagiecnodels (Kolding and van Zwieten,
2011), and ignore key uncertainties of ecologigatems (Folke et al., 2005). Importantly,
the connection between resources and resource asérghe social realities on the ground
have largely been ignored by conventional manageiauck, 2008). Due to the current
environmental status of marine and freshwater etemys, it is often argued that
conventional management has failed to incorporastagability into SSFs (Cochrane et
al., 2011; Imperial and Yandle, 2005; Pero and Bn2i008).

Consequently, several alternatives to conventi@®@@F management have been
developed and widely practiced over the past 3Gsygaommon themes of alternative

methods include decentralization or devolved mameay, increased participation of local
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actors, and a focus on the interactions betweelsared natural processes (Andrew et al.,
2007; Cochrane et al., 2011). Decentralized govermaystems transfer decision making
power to local government agencies, whilst devolgedernance involves the transfer of
decision making power to local resource users (Raidd., 2003).

Devolved SSF management approaches operate threagbus institutional
structures. The structure implemented can be iflethtin part by the nature and extent of
stakeholder participation (Gray, 2005). Communidgéd fisheries management (CBFM)
engages local stakeholders in decision making ¢#er2000) and technically operates
without the input of governmental actors. Communéggagement is assumed to
encourage compliance with regulations (Eggert afeh&rd, 2003; Gutierrez et al., 2011;
Jagers et al., 2012; Sutinen et al., 1990), inereasnmunity ownership of SSF (Gutierrez
et al., 2011), reduce conflicts (Jentoft, 2005uee transactions costs (Carlsson and
Berkes, 2005; Rudd et al., 2003), and improve ttiegration of local, traditional and
scientific knowledge (Berkes, 2009; Carlsson andak&g 2005; Wiber et al., 2009).
Alternatively, co-management refers to the shamhgesponsibility and authority for
resource management between government agencieslogatl SSF communities
(Pomeroy, 1995). Several forms of co-managemerdt exhich are determined by the

degree of power sharing (Figure 1-1).

/

Government-based ]
management

Community-based

= management

Government Comnmmity self-
centralized governance and
management 1 self-management
Informing |
Consultation
Cooperation
Communication
Information exchange
Advisory
Joint action
Partnership
Communitv control
Inter-area coordination

Co-management

Figure 1-1 - Hierarchy of co-management arrangesnéaiten from Pomeroy (1995)
(which was adapted from Berkes (1994).

In reality, the delineation between CBFM and co-agement is difficult to clearly
identify (Sen and Raakjaer Nielsen, 1996). Co-manmemnt, and in many cases CBFM,
require the establishment of a supportive govertirsigactures and an enabling legal

environment to be effective (Pomeroy and Berke8,719The structure of SSFs
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management and the degree of government involvewi#tepend on context-specific
conditions such as local capabilities, knowledgel aspirations of community members
(Sen and Raakjaer Nielsen, 1996), and the motivaitdd governmental counterparts. As
SSFs are characterized by diversity and compleaity, no two fishing communities are
the same, a one-size-fits all mentality for SSFaagament is unsuitable (Acheson, 2006;
Pomeroy and Berkes, 1997).

Extensive research has been conducted to iderdtgrmhinants that are important to
the successful implementation of participatory nggmaent over the last 30 years.
Pomeroy et al, (Pomeroy et al., 2001) grouped émiting determinants, first identified by

Pollnac (in Pomeroy (1996)), into 3 levels:-

e Supra community level — Determinants that are esgleto the community which

include supportive legislation and supportive goneent administration;

e Community level — Determinants that are found witthie community and include,
appropriate scale and defined boundaries, cleaeffineld membership, group
homogeneity, local participation, leadership, comityuorganizations, long term
support from local government unity, property regrddequate financial resources,
partnerships, accountability, conflict resolutiomehanisms, clear objectives, and

management rules enforced,;

* Individual and household level —Individuals arepassible for making the decision
to carry out certain SSFs activities (such as @adtion in management and rule
compliance). Therefore, individual incentive stures and personal capabilities are

crucial to successful SSF management;

Due to the nature of CBFM and co-management, aohditiresponsibility is placed
upon local institutions and actors to sustainabbnage SSFs. The engagement of local
leaders is therefore crucial for success, as they tasked with performing key
management functions (Armitage, 2005; Rudd et26l03). Leaders are key individuals
who by their skills, experience, and personal attarsstics are justified in being a central
and influential role in social processes (Kingd2@03). They are especially crucial given
their influence on the overall success of orgaronat (Hollander, 2012). Local leaders
perform a range of essential roles which includevigiing support for the implementation

of management activities (Thompson et al., 2008jyating collective action and social
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capital (Krishna, 2002), helping articulate visicamd enhancing community capacity
(Sutton and Rudd, 2014).

Leadership is increasingly being recognized astearcomponent for successful
SSF management (Aburto-Oropeza et al., 2011; Al Mam2015; Basurto, 2013;
Gutierrez et al., 2011; Marschke and Sinclair, 20D8trom, 2009; Pomeroy et al., 2010;
Pomeroy et al., 2001). Despite the importance afdéeship, little in-depth, focused
research has been conducted on SSF leadershipicAsteere are many unknowns about
the intricacies and complexities of leadership. réf@e, much research is required to
increase understanding of leadership processespaiaahtially facilitate more effective

CBFM and SSFs co-management.

1.1 Aims and objectives

My research aim is to critically assess local lesklig in SSF.
The objectives | set out to accomplish were:

1. Identify key knowledge gaps in SSF local leadership

2. Determine how different contextual conditions iatgrwith leadership to influence
SSF outcomes;

3. Explore factors that influence leadership at troaldevel;

4. Increase understanding of how leaders can helgeednicertainty and facilitate
more effective management and sustainable SSF;

5. Provide direction for future SSF leadership redearc

1.2 Breakdown of chapters

In Chapter Two | complete a broad review of lo@ddership in SSF, in natural
resource management, and in other sectors. Theotithis chapter is to strategically
identify key leadership knowledge gaps relevaniGBIFM. | organized results to highlight
information about the characteristics of leaderdeader’s connection with community
members and actors external to the community, &edcbntext within which leaders
function. | define these interactions as the “3@§ocal leadership (Sutton and Rudd,
2014).

In Chapter Two, | found that past SSF leadershépaech has generally focused on
the coarse-scale characteristics of leadership tlamdunctions they perform (Sutton and
Rudd, 2014). Work in other fields suggests that $&ielership research should have a
more detailed focus on the contextual influencedeanership. Chapter Three is a direct
follow on from Chapter Two. In Chapter Three, | kenaie how SSF leadership and other
important contextual conditions act alone, or irmbmation, to influence social and
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ecological outcomes. This was achieved by analyz@gontext-rich case studies from
Southeast Asia using Qualitative Comparative Ansaly§QCA). QCA, a novel
methodology in SSFs research, encourages theasyaiefl analysis that accounts for
context, and can identify necessary and sufficieahditions for ‘successful’ and
‘unsuccessful’ SSFs outcomes (Sutton and Rudd, )20@6nditions are selected and
organized using Ostrom’s (2009) framework for anislg SESs.

Like Chapter Three, Chapter Four is a direct follow from Chapter Two. In
Chapter Four, | address major knowledge gaps inuhgerstanding of factors that
influence the effectiveness of local leadershipS8F. | collect experiences of local
leadership from 54 interviews with internationalFSi®@searchers and practitioners. Major
themes are organized using modified versions of bhstitutional Analysis and
Development (IAD) framework, the Value-Belief-Nor(WBN) theory, and Schwartz’s
theory of cultural values. | identify themes thdiage leadership engagement and
effectiveness at multiple levels, including precwssto individual action, institutional
constraints at the individual level and commundétydl, and high level governance issues.

In Chapter Five, | critically review the difficudis of managing SSFs under
conditions of uncertainty. Uncertainty is high du® the complexity and
interconnectedness of social, political, ecologmadl economic processes, which reduces
the governability potential of SSFs. Uncertainty,exacerbated by the over-reliance on
‘expert science’. Fisher's knowledge is a rich seuof contextual information and is
assumed to help reduce levels of biophysical asttutional uncertainties. Combining
scientific and fisher's knowledge in knowledge greion projects is key to achieving
more effective SSFs governance. In Chapter Fiveohbjgctive is to assess factors that
influence knowledge integration and the uptakehatt knowledge into policy making. |
report on results from 54 interviews (also use@imapter Four) with SSFs researchers and
practitioners from around the world. | frame anays terms of scientific credibility,
societal legitimacy, and policy saliency. | focused how participants associated with
SSFs are patrtially or fully successful in reducumgertainty via push-and pull- oriented
boundary crossing initiatives.

Strong leadership is vital to the longevity of S&fganizations and to securing
sustainable SSFs. Despite this, | found limiteddepth and focused SSF leadership
research. My work is therefore important given tieed to increase understanding of
leadership processes, and timely due to the resuggee in interest in SSF leadership. |
provide in depth analyses, using novel techniqguéshow leadership influences SSF
outcomes, the factors that determine the succekxalfleaders, and the role leaders play

in reducing the uncertainties associated with S@Ragement. Enhancing knowledge on
20



the processes of leadership has the potentialcibté#e longer lasting community-based
organizations; not only in SSFs but also in otreural resource management.
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Chapter 2  Deciphering contextual influences on local leaderghin community

based management

2.1 Preface

SSFs are an important resource for millions of peoporldwide in terms of
income, poverty alleviation, and food security. @emtional fisheries management is
generally based on a top-down and centralizedtsireiof decision making. However due
to the number of overfished populations and therd@tting state of ecosystems, there has
been much criticism for conventional fisheries ngement (Baum and Worm, 2009;
Jackson et al., 2001; Lotze et al., 2006). Consatyyehere has been a surge of popularity
in bottom-up, CBFM, and co-management processeshwliim to reconnect resource
users with decision making.

Over the past three decades, much research has doeelucted to identify
determinants of successful CBFM. However, littleer@rch has been conducted to decipher
the role leadership has in SSF management. Givetikibly influence leadership has on
determining success or failure in CBFM, it is imjamit to increase our understanding of
the roles played by these key actors. In this pdpaim to identify key leadership
knowledge gaps by conducting an extensive, stratemjiiew of leadership in fisheries,
natural resources and other sectors. | focus onctteacteristics of leadership, the
connections leaders have within and beyond themnngonities and the context within
which leaders function, which | term the “3Cs” eatership.

This paper was written in the style of Marine Pglio which it was submitted and
accepted for publication, subject to minor cor@tsi but without changes to the original
text. For consistency and ease of reading, citatibave been changed to follow the
standard for this thesis (author and year, ratiem humber) with figures inserted close to

their first reference in the text rather than safas in the publisher’s version.

| declare that the work submitted is my own. Thetdbution of the co-author is as

follows:

Dr. Murray Rudd: supervision, review and editing
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2.3 Abstract

Community-based fisheries management (CBFM) stieddtave been adopted in a
variety of small-scale fisheries around the wokdithin these management structures,
leaders are increasingly regarded as essentigldble CBFM, yet systematic analysis into
the intricate mechanisms of leadership are limit€His paper aims to identify key
knowledge gaps of leadership in CBFM by stratetyaa@viewing research from fisheries
and natural resource management, and from oth&rsedhe focus is on the interaction
between leaders, their connections with and beybed communities, and the context
within which leaders function. Insights from ové) Gase studies suggest previous work on
leaders and leadership generally focused on relgticoarse-scale characteristics of
leadership and the functions that leaders perf&oological and social context influence
leaders' ability to help deliver successful CBFNheTpersonal and professional attributes
of leaders themselves may be beneficial or inhipitor CBFM depending on that context.
It is therefore essential that future researchdsudn current insight in order to decipher
the implications of contextual influences on loleadership and, by extension, the level of

CBFM success.

Keywords: Leadership; natural resource managentenimunity-based management;

social capital

2.4 Introduction
Complex fisheries require management systems tcadsgptive, flexible, and
progressive (Olsson et al., 2004a; Ostrom, 200Bhofigh some have argued that fisheries
management is increasingly effective (Hilborn, 200the number of overfished
populations and the deteriorating state of marioesgstems (Baum and Worm, 2009;
28



Jackson et al., 2001; Lotze et al., 2006) is irtdieaof fisheries management failures
(Botsford et al., 1997). To deal with the short-oogs of traditional, centralized, and top-
down approaches to fisheries management and tmease of adaptive capacity, many
researchers and practitioners have over the past decades advocated bottom-up,
community-based fisheries management (CBFM) (Begtdm et al., 2007; Chuenpagdee
et al., 2005; Gilmour et al., 2013; Jentoft, 20Pthkerton, 1994; Shackleton et al., 2002;
Wiber et al., 2009). CBFM involves the participatiof communities and resource users in
decision making (Armitage, 2005; Jentoft, 2000;kenton, 1994). Such engagement is
hypothesized to encourage compliance with regulatigEggert and Ellegard, 20083;
Gutierrez et al., 2011; Jagers et al., 2012; Sntetaal., 1990), foster a sense of community
ownership over fisheries (Gutierrez et al., 20¥&yuce conflict over scarce resources
(Jentoft, 2005), reduce transaction costs (CarlsswhBerkes, 2005; Rudd et al., 2003),
and improve management through the integrationoctl| traditional and scientific
knowledge (Berkes, 2009; Carlsson and Berkes, 200Ber et al., 2009).

The success of CBFM is dependent on the capaaitapabilities of a community
(Armitage, 2005; Rudd et al., 2003) and its membeosneroy et al (1999) identified three
levels at which determinants of successful CBFM banidentified: first, determinants
external to the community; second, determinantthatcommunity level (e.g., defined
boundaries, distinct membership, group homogengdyticipation, effective community
organization, property rights, conflict resolutioand leadership (Ostrom, 1990)); and
third, individual level determinants that affectcémtive structure and individuals’
capabilities to act collectively (Armitage, 2005).

The role of leadership in management has beenestudivarying levels of depth in
natural resoure management and other fields (Béaek., 2011; Bodin and Crona, 2008;
Cheng and Sturtevant, 2012; Faucher, 2010; Foatl,2013; Nakagawa and Shaw, 2004;
Pagdee et al., 2006; Pero and Smith, 2008; Welnidr Tailer, 2006). Leaders are key
individuals who by their skills, experience and qmeral characteristics are justified in
being a central and influential role in social meses (Kingdon, 2003). Leadership has
also been highlighted as an important expectedessctactor in fisheries management
(Bodin and Crona, 2008; Gutierrez et al., 2011; téfal] 1997). Leaders are increasingly
being regarded as essential components of CBFMidfez et al., 2011), however
systematic analysis into the intricate mechanisiseadership in relation to specific
contextual conditions is limited.

Given the likely influence of leadership in detemmg success or failure of CBFM,
it is important to increase our understanding efrible of these key individuals or groups.

This paper identifies key leadership knowledge gapsvant for CBFM by strategically
29



reviewing leadership in fisheries, natural resosiraed other sectors. The emphasis is on
the interaction between the characteristics ofdegdtheir connections with and beyond
their communties, and the context within which kE&dfunction (henceforth the “3C’s”).
The objective is to build baseline knowledge regaydeaders and leadership that can be
used to inform CBFM capacity-building investmenisl duture research on determinants
of successful CBFM. This work helps highlight themplexities and importance of
contextual differences that affect CBFM success, itiotivations and values that guide
behavior, and the intricate relationships betweesdérs and their constituencies in a
CBFM context.

2.5 Methods

This review used case studies that focused inqodtilly on leaders and leadership
roles in fisheries, natural resource managementp#mer sectors. Due to the intricacies of
leadership and the complex social, political, ecoinp and legal landscapes in which they
play a key role, a case study approach is apptepioa identifying important cross-cutting
themes regarding leadership as a determinant oMC@Fury et al., 2011).

Case studies were chosen strategically on dimesismin similarity so that
comparisons could be made, as well as diversityafid@®009), to illustrate the wide array
of contexts within which leaders situate. Case isgiavere identified through academic
literature searches. Key words used in searchectuded ‘leader, ‘leadership’,
‘champion’ and ‘entrepreneur’, depending on thddfief study, context, and types of
document being studied. Searches and case studies ehosen to ensure diversity
between cases to maximize potential for learnirageCstudies were categorized into three
groups: fisheries; natural resources; and othetosecThey were organized around the
“3C’s™ leaders’ characteristics; leaders’ connews; and the contexts within which

leaders work.

2.6 Results

Case studies used in this review were those thetifsgally attributed success or
failure, in combination with other contextual camulis, to a local leader and their
activites. After screening, cases were dropped thdh't provide relevant, or any
additional information that wasn’t provided by atheases. Appendix 1 (pg. 180)
highlights key findings from 32 screened case st&dinine were from fisheries

management, 11 from natural resource managemenhf,2afrom other industries.
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2.6.1 Characteristics of leaders

2.6.1.1 Insights from fisheries management

Fisheries management case studies describe séamtatship functions: providing
energy and consistency (Gilmour et al., 2013; Haaok Sowman, 2001), ensuring
stability and accountability in times of upheavéljgya, 2007; Pollack et al., 2008);
providing links to external agents (Bodin and Croi2808); and negotiating with
stakeholders to promote the benefits of cooperatfdeader’'s understanding of their
followers, their attitudes and behavioural tendes@re important (Gilmour et al., 2013).
Understanding of community processes is establishemligh constant interaction with
community members over long periods of time andltesn heightened levels of trust
(Bodin and Crona, 2008).

Potential leaders in fisheries require motivati@entrally placed individuals’
without appropriate motivation, due to lack of intiees or knowledge, acted as barriers to
less central but highly motivated individuals in Mbasa, Kenya (Crona and Bodin, 2006).
A leader’s capability was developed by trainingconflict resolution mechanisms, and
awareness building of local knowledge and commupitycesses (Hauck and Sowman,
2001).

2.6.1.2 Insights from natural resource management

Personal attributes of an individual can justifgdership roles. Personal leadership
skills may include: self-organizing and governirggnflict management competencies;
technological expertise; general management expexi¢Cheng and Sturtevant, 2012);
creating a vision for change (Olsson et al., 2004t®veloping and utilising social
networks (Cheng and Sturtevant, 2012; Olsson et 2004b); identifying policy
opportunities (Klooster, 2000; Olsson et al., 2004®ecuring funding (Olsson et al.,
2004b); and creatively linking solutions to probkeiffiront and Subirats, 2010). Leaders
should act on behalf of those they represent amdider the costs and benefits of their

efforts, as well as balance personal and commiumtigyests (Vedeld, 2000).

2.6.1.3 Insights from other industries

Mobilizing community residents by encouraging coliee action is an important
leader role, as demonstrated in slum upgradingrpmog in Asia (Minnery et al., 2013)
and disaster rehabilitation in Japan (NakagawaSiralv, 2004). Success in the promotion
of automobile products was attributed to the camtineffort of a product champion
gathering support, advancing ideas, and adjustat@sspitches to suit target audiences
(Howell, 2005).
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An individual’'s motivation for becoming a leader ynlae politically oriented. By
investing time and energy in community productigader can utilize the experience and
exposure to kick start a career in politics (KrighB007). Lack of motivation and negative
perceptions about leadership can, however, detenpal individuals participating in
leadership activities, as found in US communitylespgs (Boggs, 2003). Training is
essential in enhancing individual capabilities aadf-belief in those capabilities, and
restoring faith in leadership practice (Boggs, 2098kagawa and Shaw, 2004).

2.6.2 Connections of leaders

2.6.2.1 Insights from fisheries management

In Swedish near-shore fisheries, a centralizedssctwoundary network, that was
tightly connected around one actor, encouragedtagamanagement, rule compliance and
shared management objectives (Sandstrom and R®i8).2Similarly in Kenya, the
central role of a leader’s extensive social netwitks to community and local authorities
resulted in increased social influence (Bodin an@n@, 2008). However, a lack of
connection to financial contacts, limited the le&l@bility to integrate their community

into market based activities (Bodin and Crona, 2008

2.6.2.2 Insights from natural resource management

Social networks can facilitate the exchange of nmfation and help coordinate
activities (Olsson et al.,, 2004b). A leader of thewer Helgea River (Sweden)
management reorganization program gathered theosuppindividuals from influential
organizations, including universities, the Swedi¢idlife Fund, hotels, the tourism board,
the National Museum, and a national research coukeia result, he was able to address a
range of issues with the pool of skills he had mdded (Olsson et al., 2004b).

Connectivity can, however be detrimental to comnyubased-management due to
a so-called dark side of social capital. For insganleaders in Mali relied on their
connections with state officials to solve commurstnflicts, which reduced their own
problem solving credibility within their communig€Vedeld, 2000).

2.6.2.3 Insights from other industries

Centrality in a social network is considered to pgmssitively correlated with an
actor’'s performance capabilities (Sparrowe et2dlQ1). Individual centrality was linked to
positive perception of project learning and satistan (Baldwin et al., 1997). As early as
the 1900s, politicians were aware of the value axfiad networks. Joseph Chamberlain,

politician at the turn of the century, used widagiag and multi-faceted networks,
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covering numerous social classes and religiouslds/to connect with individuals in his

constituency (Szreter and Woolcock, 2004)
2.6.3 Contexts within which leaders work

2.6.3.1 Insights from fisheries management

The evidence on whether a leader needs to beiksamewhat mixed. The failure
of CBFM in Chesapeake Bay, USA was attributed te kack of a leader from the
community (Beem, 2007). The most trusted leadeiombasa fisheries were those who
had resided in the community for a long period iofet with similar backgrounds to
resource users (Bodin and Crona, 2008). Other epmys in South Africa suggest a
leader may be able to perform well regardless eif tbrigins is key to CBFM (Hauck and
Sowman, 2001).

Traditional leaders can either become facilitatorsbarriers to CBFM. CBFM
experiences from Malawi and Mozambique demonstréttatl traditional leaders can be
highly effective as advisors or can marshal netwddkexclude the participation of local
fishers (Njaya, 2007). Legitimacy in CBFM leadepsiwas attributed to transparent
elections, in Kleinmond, South Africa, committeeerev formed to represent local
communities, but elected representatives sometoagge under the influence of powerful
elites and failed to account for the interestshairt communities (Hauck and Sowman,
2001).

A leadership group can bring resilience to managesgstems. In the Philippines,
reliance on one leader resulted in vulnerable ptsjéNhen a leader died, left office, or
moved from the community, there was no substitoitiéltthe leadership vacuum they left
behind (Pomeroy et al., 2001). Leader groups caagrof different individuals can, on
the other hand, increase capacity and resiliencepaftnership between a Chilean
researcher and a civil administrator in Cape Hoas Wighly effective (Pollack et al.,
2008). In Mombasa, however, leadership team hon@teracted as a barrier to
synthesizing new information and creating new opputies (Bodin and Crona, 2008).
Communication between leaders is crucial, espgdail migratory fish stocks. CBFM in
Lake Chiuta, Malawi was undermined by a lack ofarehce in objectives between leaders

in Malawi and leaders across the border in MozaombidNjaya, 2007).

2.6.3.2 Insights from natural resource management
There were mixed messages on possible determiohstecessful leadership from
the natural resource management case studies.nfibential leader of the Helgea River

management project was originally curator of thmalanuseum, therefore very much part
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of the community (Olsson et al., 2004b). The LitMeami River Partnership board
members explicitly recognized concerns about lddkaal passion and motivation among
the board due to the absence of local participadiothis level of leadership (Bonnell and
Koontz, 2007). A traditional leader in Jambi PraanIndonesia used group money and
his power in inappropriate activities, which provedbe ineffective for community-based
forestry management (Komarudin et al., 2008). Sirhyil forestry elites in San Martin,
Mexico dominated management and leadership, andughr intimidation and
manipulation, they discouraged community particgratn forest affairs (Klooster, 2000).

Leaders may be given more legitimacy by being etbdty community members
(Crawford et al., 2006). Legitimacy in Indonesfarestry was achieved by rotating leader
roles to allow for the enhancement of skills andeduce corruption (Komarudin et al.,
2008). However, elections in China were poorly exed due to poor literacy and
community capabilities (Xu and Ribot, 2004), expgsthe potential weakness of even
election processes. Homogeneity within an IndomediéPA leadership group was
beneficial for management (Crawford et al., 2000l &deterogenerous traits of Malian
leaders were detimental as the two groups hasfisigmily different economic objectives,
which lead to increased conflict (Vedeld, 2000)tdlegeneity, however proved crucial for
the Lower Helgea management committee, as theiershv collective pool of skills,
expertise, and contacts allowed them to tackledemarray of management issues (Olsson
et al., 2004b).

2.6.3.3 Insights from other industries
New, local, young, and educated leaders in Indidlages were able to gain

tangible benefits for their rural agrarian commiasit(Krishna, 2002). These new local
leaders were found to be more connected with contrearthan local government and
caste leaders (Krishna, 2007). As shown in nat@sdurce management, local people in
car clubs and disaster rehabilitation efforts atteaetive candidates for leader roles
(Meaton and Low, 2003; Nakagawa and Shaw, 200ddrdination between leaders was
crucial to management success. Lack of coherendecamsensus building between new
leaders in Ghodach, Northern India, resulted inra$ and scepticism (Krishna, 2007).
Community leaders in Japan however, demonstratedt gsocial cohesion and trust-
building through participation in recreation ancdb festivals (Nakagawa and Shaw,
2004).
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2.7 Discussion

2.7.1 Characteristics of leaders

Successful leaders are in possession of a rangé#riddutes that afford them their
leader role (Appendix 1 pg. 180). They are oftetrusted and respected member of a
community, with experience and expertise, knowledgeommunity systems, tenacity,
and a commitment to community vision. For leaddr€BFM, the ability to predict and
influence local behavior is key, as the uncertamtof human behavior can undermine
management success (Fulton et al., 2011). Localextwral knowledge is also crucial,
perhaps as or more important from a social perggethan even from an ecological
perspective.

Leaders instigate and catalyze a range of acsvitieprogress along an intended
trajectory (Folke et al., 2005; Walker et al., 200Rey help articulate visions, enhance
community capacity, build social networks, and aiga change. As such, the values,
personalities and motivation of a leader shapeldpueent of an organization (Giberson et
al., 2005). Consequently, it is paramount thatrtiagivations of a community leader and
their relationship with their constituencies ar@lexed so that appropriate, context specific

CBFM policy can be designed.

2.7.2 Connections of leaders

It is assumed that social capital and networkscardral to collective action (de
Nooy, 2013; Pretty, 2003; Rudd, 2000). An individlmeembeddedness within those
networks is an important attribute of a leader @ah et al.,, 1997). Structural
characteristics of social networks provide leadeith a mechanism for the diffusion of
ideas, information, and knowledge (Crona and Bo#dQ6). Leaders utilize and enhance
bridging social capital, the ability of groups togage with other communities and external
agencies (Pretty, 2003; Rudd, 2000).

It is often suggested that people are more infladrxy, and have more in common
with, those people they frequently interact withhd@a and Bodin, 2006; Kadushin, 1966).
For example, small scale fishing community memhsten have similar backgrounds,
livelihood patterns, ethnicities, and religiousws The bridging function that leaders may
play between communities or otherwise unconnectdrs is important (Burt, 2001,
2004). Local leaders who are positioned to acirés lbetween communities open crucial
doors to social learning and creativity (Burt, 20 they are exposed to different ideas,
views, and knowledge types. Opportunities also ctonleaders who play a gate-keeping
role as they can take advantage of their connextioncontrol the flow of information

between networks (Burt, 2002, 2001).
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The combination of increased social capital andttiustrong leaders can facilitate
successful collective action (Nakagawa and Sha@4pRMHowever, the presence of social
capital and strong leadership is unlikely to beugfoto ensure successful CBFM on its
own given its potential to work as a positive ogaigve force, and due to the array of
conditions that may facilitate or hinder communagpacity to manage local resources
(Rudd et al., 2003).

2.7.3 Contexts within which leaders work

Leaders work in a multitude of contexts, at différdierarchical levels, and in
diverse biophysical and social settings and strastuContextual differences may facilitate
or hinder good leader practice. Leaders that utalgisthe community they represent are
crucial to community based management; in manyscts® means they are from those
communities (Beem, 2007; Meaton and Low, 2003; @i al., 2004b). However, some
case studies also suggest that a leader can aksfbelove, regardless of their background
(Dolan, 2009; Pollack et al.,, 2008). It could beggested therefore, that leaders’
reputations, and the trust between a leader anddbmmunity, is more important than a
leaders’ origin.Therefore, although being local to the communitgnsimportant attribute
of being a successful leader it does not appeéeta necessary condition, but part of a
broader set of complex, compound sufficient condgi Constant interaction between
communities and their leaders build norms and ,tnwkich can lead to the formation of
reputation (Ostrom, 1998). However, trust may takeng period of time to build and may
be easily broken (Ostrom, 1998); therefore it maybleneficial for a leader to reside in
their leadership position for a long period of ting@gnd always be aware of their
interactions with constituents). A leader, who gsjohe trust of their constituency, may
expect increased community support and has thegaitéo unlock and utilize community
knowledge (Rudd, 2000).

The case studies frequently noted the significatiiénce of traditional leaders, or
elite members of the community, and the influeregythave on community processes.
The presence of traditional leaders, includinggrelis leaders, caste leaders, and elites, in
community-based management is often associatedenitbedded power inequalities and
the inappropriate use of community resources (Haamtk Sowman, 2001; Kull, 2002;
Larson and Ribot, 2004; Njaya, 2007). The tensietwben the potential gains from
community-based management, and the vulnerabifitdigadvantaged or marginalized
members of local communities highlights potentibaltenges (lverson et al., 2006) of
relying on traditional leadership. When planningd amplementing CBFM initiatives,

there needs to be an adequate understanding ofadetives facing traditional leaders and
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local elites (Balooni et al., 2010) and the potntbnsequences, positive and negative, of
drawing on people with traditional power advantage&ey players in CBFM.

There has long been recognition of how the rolecofmmunity works in
community-based management (Agrawal and Gibson9)198 features prominently in
debates over the proper scope of governance amslafecto devolve (i.e., transfer central
government powers to local resource users) or dedize (i.e., shift central government
authority to local government managers) (Rudd gt28103). The definition of the word
‘community’ can itself be contentious, as a simplglanation of a ‘community’ often
obscures underlying complex interactions at mudtigcales (Berkes, 2004). Berkes,
(2004), described two positions in the debate ¢thermerits of community conservation.
The first holds that the failure of community comnsdion is due to the improper
implementation of community projects, especiallytenrms of the devolution of authority
and responsibility (Murphree, 2002; Songorwa, 199%he second argues that
conservation and development objectives are inligrdriferent, so should therefore not
be tackled together (Redford and Stearman, 19B3%s research suggests fundamental
issues; a focus on just leadership still needsetaddressed before CMFM can reach its
full potential reach its full potential.

A group of community leaders, rather than an irdiral (Hauck and Sowman,
2001; Olsson et al., 2004b), provides a pool obueses that can contribute to, team
resilience and longevity, and reduces the possibitr leader ‘burnout’ (Beem, 2007;
Huxam and Vangen, 2000; Oh et al., 2004; Razzatjak,€000; Sparrowe et al., 2001).
Engaging individual leaders within a leader groeguires dynamic interactions in an
action network to effectively utilize different esqpise (Czarniawska, 1997). Different
functions of leadership can be championed by diffeteam members in response to a
disturbance or event (Garud and Karnoe, 2004). Mewemost leader groups naturally
appoint an individual member as chair or conveiibis position critically influences the
effectiveness of leadership roles: dominant indigid have the power to control decision
making, yet a weak individual may leave committdesctionless (Huxam and Vangen,
2000). It is important to identify any actors withia group that could become
uncooperative as overt or covert obstruction camdrg damaging to group dynamics and
leadership team effectiveness (Sparrowe et al1)200

In addition to personal characteristics and loaahmunity conditions, external
political contexts also influence and constrairderahip potential (Razzaque et al., 2000).
CBFM requires varying degrees of government supgadt cooperation at different stages
of the implementation processes (Lane and McDor2f@5) and can often be hampered

by a lack of communication, willingness to coopeyaand coordination between and
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within government agencies (Wiber et al., 2010)gher level authority can also place

restraints on leaders to perform essential commmoaised management functions
(Gilmour et al., 2013). Providing an arena for kadto build and enhance cross-scale
relations is more likely to result in sustainabbdusions than rigid institutional structures

(Bodin and Crona, 2009; Meinzen-Dick et al., 208&in et al., 2011).

2.8 Ways forward and conclusion

This review emphasizes the critical importance edéders in CBFM, natural
resource management, and other fields. Previousk vaor leadership in fisheries
management generally focused on coarse-scale thiastics and functions leaders
perform. For example, Gutierrez, and colleagued 1p@nalyzed fisheries co-management
globally and found leadership to be the single miagportant factor contributing to
management success (defined in terms of ecologidabmes). It is essential that future
research builds on these insights, to better decipbw contextual differences influence
CBFM success.

As with any social phenomena, causal complexigy,(the possibility that multiple
combinations of factors may lead to successful muts (Basurto, 2013; Ragin, 1989;
Rudel, 2008) necessitates context-dependent asalged attention to how different
pathways might lead to success in some situatiohsidt in others. Future assessments of
CBFM leadership should strive to identify condisathat are necessary and/or sufficient to
facilitate effective collective action (Rudd et,aP003). Information from this review
suggests a hypothesis that strong leadership canshbdficient condition (in combination
with contextual conditions that vary across regiand fishery types) for effective CBFM
but it may not be a necessary condition (i.e., githee potential for strong leadership alone
to have negative impacts when self-interest predates over community interests). By
identifying sufficient and necessary conditionanity be possible to identify more robust
policies to account for local contexts and incemtstructures, and to map pathways to
desirable CBFM outcomes. While we found no examplegesting for leadership as a
necessary and/or sufficient condition in fishenesnagement, there are a growing number
of examples from terrestrial resource managemetbémer fields [e.g., (Ford et al., 2013;
Villamayor- Thomas, 2012)].

Although leadership is an important factor conttibg to CBFM viability and
success, it is by no means the only condition ithifatences success and its influence is
certainly context-dependent. To decipher the imfbgeof contextual factors in successful
CBFM requires a more systematic approach that e®latontextual conditions,

management structure and characteristics, and -sgological outcomes. Contextually
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rich CBFM case studies are needed to assess thefrdbcal leadership in CBFM; this
could be fertile ground for current and future egsl programs focused on CBFM.
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Chapter 3  The effect of leadership and other contextual contions on the
ecological and socio-economic success of small-sdadheries in Southeast Asia

3.1 Preface

Successful CBFM or co-management is dependent oneximal conditions
(Agrawal, 2002; Armitage, 2005; Rudd et al., 2008)wever, systematic analysis into the
contextual influences on SSF leadership is lim{{gdtton and Rudd, 2014). As Chapter
Two highlighted, research in SSF leadership hasmgdly focused on identifying the
coarse-scale characteristics and functions leguferm

Like other social systems, SSF are characterizedasual complexity (i.e. the
likelihood that multiple combinations of conditionsay lead to the same outcome
(Basurto, 2013; Ragin, 1989; Rudel, 2008). In Ghaphree, | contribute to increasing
understanding of leadership by exploring how SSkddeship and other theoretically
guided contextual conditions interact to form cayssthways that lead to positive (and
negative) outcomes of CBFM in SSF.

The methodology | use to identify causal pathwayQualitative Comparative
Analysis (QCA), which is a novel technique in SS#search. QCA facilitates the
identification of necessary and/or sufficient cdiwtis, accounts for context, and bridges
smalln and largen research. A key advantage of QCA is that it accodat causal
complexity which assumes some conditions only arilte the outcome when other
conditions are also present, and equifinality whaddsumes multiple paths of different
conditions lead to the same outcome (Schneideiegkemann, 2012)

This paper is written in the style of Ocean and<talaManagement to which it was
submitted and accepted for publication, subjechitwor corrections but without changes to
the original text. For consistency and ease ofinggfigures are inserted close to their first

reference in the text rather than separate asipublisher’s version.
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3.3 Abstract

Small scale fisheries (SSF) and communities thgtae them are increasingly at
risk from social and environmental pressures. Lesdpe is commonly thought to be a
crucial contextual condition to help alleviate taggessures in a variety of SSFs globally.
This paper aims to explore how SSF leadership dimer amportant contextual conditions
act, alone and in combination, to influence desgeclal and ecological outcomes in SSFs.
Fifty case studies from Southeast Asia were andlyzging Qualitative Comparative
Analysis (QCA). QCA encourages theory-informed gsialthat accounts for contextuality
and can identify necessary and sufficient cond#tidhat lead to ‘successful’ SSF
outcomes. Our results demonstrated that multipl&#igorations of causal conditions —
pathways — led to success and failure among SSkgeament efforts documented in the
Southeast Asian case studies. Local leadershipfouasl to be an important determinant
of ecological and social success for many caseestumlit the absence of a local leadership
does not necessarily signal community-based fiseeannanagement will fail. Strong local
leadership could, in fact, play an important raleachieving negative outcomes in some
circumstances. Effective local leadership can hgpsted via high level institutions and
communities, through access to resources, and wirtipbugh community-oriented
motivations or intentions among leaders. While 8&Fs in this study were diverse and
complex socio-ecological systems, regularities agn@otential determinants of SSF
success could be identified, suggesting that keyogral and social conditions affecting
both social and ecological outcomes may, in theréytbe used to identify interventions to
support SSF management. This study highlightedntipertance of research that considers

societal processes and their interactions witheitnronment, and of the importance of
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continued efforts to fully document SSF managenenovations and institutions over

time.

Keywords: Artisanal fisheries; community capacitgntext; determinants of success;

enabling conditions; Qualitative Comparative Anays

3.4 Introduction

Small scale fisheries (SSFs) provide a testing mplodor operationalizing
conceptual and methodological approaches for usgired research in complex socio-
ecological systems. SSFs are crucially importanttfie livelihoods and food security of
hundreds of millions of people globally (Allisondillis, 2001). Resource depletion and
habitat degradation in the aquatic environmentsplsal with human population growth
and increasing demand for marine products, plaéglseries and rural populations
increasingly at risk (Allison and Ellis, 2001; Pautt al., 2002). Community-based
fisheries management (CBFM) has been widely prapasea central strategy to enhance
SSF fisheries sustainability as it places commesiéind local resource users at the heart of
decision making (Berkes, 2003; Jentoft, 2000; Rike 1994); that may encourage
compliance (Eggert and Ellegard, 2003; Sutinen.etl890), create a sense of ownership
(Gutiérrez et al., 2011), reduce resource usedictm{Jentoft, 2005), reduce management
transaction costs (Hanna and Munasinghe, 1995; Raidal., 2003), and improve the
integration of different knowledge types (Berke802; Carlsson and Berkes, 2005; Wiber
et al., 2009). Irrespective of the social and egiglal benefits that may be derived from
better SSF management and governance, the knowtedge gained from SSF research
may also provide valuable lessons for researchedspalicy-makers beyond the sector
who address place-based adaptation to environmemalge.

Successful community-based natural resource maragens dependent on
contextual conditions (Agrawal, 2002; Armitage, 20Rudd et al., 2003). Pomeroy et al.
(2001) identified three levels at which contexteainditions influence the success of
CBFM: first, conditions external to the communiggcond, conditions at the community
level such as Ostrom’s (1990) criteria of definedifdaries, distinct membership, group
homogeneity, participation, effective community amgation, property rights, conflict
resolution, and leadership; and, third, individiedel conditions that affect incentive
structure and individuals’ capabilities to act eotively. There is still substantial
uncertainty about which contextual conditions amstmmportant in supporting successful

community-based natural research management (Agr&082; Basurto, 2013). It is
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important that researchers move away from a ‘cli&tldpproach (i.e., that all conditions
need to be present or absent for the outcome tarp@@asurto, 2013; Ostrom, 2007) and
instead focus on how different contextual configiores interact (Basurto, 2013; Pollnac et
al., 2001; Rudel, 2008).

Leadership is emerging as a key condition imporfantsuccess in community-
based and co-managed fisheries (Bodin and Cro8, Z&utiérrez et al., 2011; Sutton and
Rudd, 2014). Leaders are key individuals who byrtkkills, experiences, and personal
characteristics justifiably play a central role gammunity processes (Kingdon, 1984).
Contextual conditions such as social support systesommunity endorsement of and
support for management initiatives, social netwpaksl higher level social, economic, and
environmental factors can influence successfuldestdp. However systematic analysis
into the intricate mechanisms of leadership intr@fato specific contextual conditions is
limited (Sutton and Rudd, 2014).

Our aim in this paper is to explore how SSF leddprand other factors of
potential theoretical importance act in concertaion causal pathways leading to positive
(and negative) ecological and social outcomes dfFl@En SSF. This explanatory research
sought to identify necessary and/or sufficient ¢ools for successful CBFM, defined in
both ecological and social terms, and to deciploev tocal leadership was facilitated or
hindered by other contextual conditions. We usedili@ative Comparative Analysis
(QCA) (Ragin, 1987; Schneider and Wagemann, 2aiagtount for contextuality, bridge
the smalln to largen research gap, and identify necessary and sufficemditions
underlying successful SSFs. Our hypothesis wasstiatesses (and failures) in CBFM are
a result of complex, but partially identifiable,nfyurations of contextual conditions that
may vary in scope (i.e., ecological and socialdeg)tand across temporal or geographic

scales.
3.5 Methods

3.5.1 Case study selection
To be able to address our research objectives wairegl information from

context-rich case studies that focused on local agament SSFs. Case studies from
Southeast Asia were identified through an extensearch of academic journals,
organization websites and project reports. Southfsia is an ideal setting for exploratory
research because it demonstrates a high levelvefdilly in SSF management across a
range of regional socio-ecological conditions dmeke is a rich history of CBFM success
and failure from many well-documented cases, piogidscope for a regional meta-
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analysis. Care was taken to include a range ofscatech exhibited both successful and
unsuccessful features of CBFM.

Over 70 candidate studies were screened and 50 stadees with the most
comprehensive information available selected. Tvasec studies were selected from
Malaysia, four from Thailand, twelve from Indonessaven from Vietnam, eighteen from
Philippines, and seven from Cambodia; the numbecaskes studies from each country
reflected the wealth of information available fr&outheast Asian CBFM research over
the past 20+ years. We note that cases were exdragesported in the literature, so the
conditions we used in our analysis may deviate ftbencurrent situations for particular
fisheries.

For an analysis of ecological and social outcor@8SA can facilitate analyses of
up to seven potentially causal conditions for 58ecatudies. Candidate cases must have
met three requirements: communities must be depende fisheries resources for
subsistence and/or livelihoods; a community fish&icture (either traditional or more
recent) must have been in place and have had segreedof management responsibility
devolved to local resource users; and data on kejals governance, and ecological

conditions were available.

3.5.2 Qualitative Comparative Analysis

QCA extends John Stuart Mill's long-standing apptas to identifying single-
cause attribution of outcomes (Befani, 2013). QCésvdeveloped as a tool to analyze
causal relationships between a set of conditiond an outcome (Schneider and
Wagemann, 2012) and has served as an importamfitngidnethodology between small-
case-based research and langstatistical analyses. Its roots are in set thedgfining
relevant conditions and outcomes in set theoretim$ allows for the identification or
necessary and/or sufficient conditions leading twcomes of interest (Schneider and
Wagemann, 2010, 2012). A necessary condition is where all cases displaying the
outcome also display the condition, whereas a @afft condition is one where all cases
displaying the condition also display the outcombere have recently been increasing
numbers of QCA applications (Rihoux, 2006; Rihowxak, 2013) but it has been used
only occasionally in fisheries and coastal wetlaesearch (e.g., Bodin and Osterblom,
2013; Kosamu, 2015; Pahl-Wostl and Knieper, 2014).

QCA identifies necessary and sufficient condititimet can alone or in combination
lead to an outcome of interest, thereby exhibitagsal complexity (i.e., some conditions
may contribute to an outcome only when in comboratwith other conditions) and

equifinality (i.e., multiple pathways may lead to single outcome) (Rihoux, 2006;
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Schneider and Wagemann, 2012). In QCA analysesdigess of fit' can be measured by
a model’s consistency and coverage for necessarguficient conditions (Schneider and
Wagemann, 2012). Consistency refers to the degreehich cases sharing a particular
causal condition result in the given outcome. Cageris the degree to which a causal
condition accounts for the empirical instances lté butcome. Raw coverage is the
proportion of all cases’ set membership in the ome that is covered by a single
sufficient pathway of an equifinal solution wheraasque coverage is the percentage of
all cases’ set membership in the outcome uniqualgied by a single path (Schneider and
Wagemann, 2012). These measurements may reveal atihahg many sufficient
expressions only a few contribute to the majorify coverage in causally complex
combinations (Ragin, 2006).

The most popular software package with which tolemnt QCA is Ragin’s
fuzzy set QCA (fsQCA) (Ragin and Davey, 2014). Byng fuzzy sets it is possible to
compare cases in more depth and to incorporate saessment of their degree of
membership in a set (Ragin, 2000). Building upoangard (crisp set) dichotomous
variables, whereby cases are coded 0 to indicdten&un-membership or 1 for full-
membership, fuzzy sets allow cases to be codestinst of degree of membership within a
set.

The use of fSQCA first requires the calibrationgofntitative and qualitative data
into membership scores (Basurto and Speer, 201fInR2000). Fuzzy sets can be defined
and coded based on research objectives, theorBacaéworks, and the nature and quality
of the data (Katila, 2008). In our research, codives purposefully assigned based on
theoretical perspectives from the CBFM and natteaéarch management literature (e.g.,
Armitage, 2005; Carlsson and Berkes, 2005; Jer6f20, 2005; Ostrom, 2009; Pollnac et
al., 2001; Rudd et al., 2003; Wiber et al., 2008) aoded in such a way to ensure coding
of full set membership (i.e., fully in a set = 1)Gflways signalled the presence of a
condition assumed important for successful CBFMalras mostly coded on a four point
fuzzy scale (0.00, 0.33, 0.67, and 1.00), wher® @és fully out the set and 1.00 was fully
in. Remaining data were either coded on a crispbasis (0 or 1) or on a 6 point fuzzy
scale (0.00, 0.10, 0.40, 0.60, 0.90, and 1.00)endipg on the quality of data and the
amount of information available.

The fsQCA software generates, complex, parsimoniaog intermediate solutions.
In this research, we report only parsimonious swhst (Rihoux, 2006; Schneider and
Wagemann, 2006). Parsimonious solutions include ladjical remainders without
evaluation of their plausibility (Ragin and Rubinsd@009). Simply, QCA techniques

strive to achieve a reduced or ‘parsimionious’ argltion of the phenomenom under
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scrutiny while still providing analysis of causabnaplexity (Schlosser et al., 2009).
Parsimonious solutions assume that all configunatitor which there are no empirical
instances would result in a positive outcome ifythere actually observed. If we assumed
that, if observed, none of the logical remaindecsii give rise to a positive outcome, we
would then have the ‘complex solution’. The parsmeos and complex solutions bound
the complexity of the Boolean sufficiency condisonWe are aware parsimonious
solutions do not give the most nuanced accounh@foutcome (see Thiem, 2014) but by
using them we hope to maintain central focus on leagership interacts with contextual
conditions in CBFM of SSF. Such simplifying assuimps may help identify specific case

studies for increased scrutiny in future research.

3.5.3 Condition and outcome selection

Conditions and outcome were organized using Ossd2009) general framework
for analyzing social-ecological systems (SESSs). #fEnework splits components of SES
into sub-systems: the resource system (e.g., al-so@é fishery); resource units (fish);
users (fishers); and governance systems (orgamizasind rules that govern fishing within
specific communities). Each are identifiable yeteiact in complex ways under the
umbrella of social, economic, and political setting

Good QCA practice balances the number of casesiamiber of conditions used
(Schlosser et al., 2009); for research using a umedi approach, between 50 and 100
cases, six or seven conditions are advised. Weatell information on 12 conditions that
Ostrom (2009) identified as being important to -eefanization. Of those 12, we
ultimately selected six conditions that both showégh necessity scores and for which
there was minimal overlap in the type of informatiprovided. Note that correlation
between conditions in QCA analysis does not adiyeraffect model efficiency and
accuracy as in statistical models. However, as eddiional condition in a QCA model
results in an exponential increase in the numbepaténtial case configurations — and
hence more logical remainders and an increasingned on assumptions regarding
parsimonious or complex solutions — it is still ion@nt to try to avoid redundancies
among explanatory conditions. Using a total of @xditions resulted in 32 possible SSF
configurations and allowed for the consideratiorthaf impact that small differences in the
‘make-up’ of operational and institutional settinggve on causal pathways (i.e., Ostrom,

2005) while not requiring too many assumptions reigg logical remainders.

56



3.5.4 Conditions
3.5.4.1 Social, economic and political setting conditions

3.5.4.1.1 Macro-level government resource policy

CBFM projects can be implemented regardless of plesence or absence of
supportive policy, which can have wide and unpradile impacts (Pomeroy, 2001).
However, in countries that lacked national policyport at the time of the case studies
(e.g., Vietnam and Malaysia), thepriori expectation is that CBFM would be less likely to
be initiated and successful (Pomeroy, 1995). Legitly and accountability are created
when governments establish macro-level facilitatoanditions for CBFM (Pomeroy,
2001). Decentralization or devolution of naturalscerce management has been
implemented in some Southeast Asian countries. Staskes fell into distinct groups that
ranged from those where CBFM was developed witsapportive government policy to
those where CBFM was initiated with legislatidime conditiorpolicy was assigned a four
point fuzzy scale. To be coded 1.00, CBFM had toniteated when supportive national
legislation was in place. To be coded 0.67, CBFM @& be initiated when national
legislation was in the final stages of implememtat@nd to be coded 0.33, CBFM had to be
initiated then national legislation was in the gatages of implementation. Finally, to be
coded as 0.00, CBFM had to have been implementeghwhere was no supportive

legislation.

3.5.4.1.2 Market attributes

For successful CBFM, market demand, resource yald, fishing capacity within
a community have to be in balance (Kuperan and Adlul994; Peacock and Annand,
2008). Communities that are connected to externatkets may experience greater
destabilization relative to more isolated commaeasit{Klooster, 2000). Communities that
have easy access to markets may experience prassinigher trophic level species that
typically have greater market value (Cinner and Mo@han, 2006; Tsikliras and
Polymeros, 2014). In this study, market attributese defined by either a community’s
dependence on subsistence or their connectionsatkets. Coded on a four point fuzzy
scale, 1.00 signaled that community fishing wasyfalbsistence-oriented whereas 0.00
signified that a community was well-connected tgoamiant national or international
markets. A score of 0.67 signified a community thas largely subsistence oriented but
with local market connections and a score of 0i8Bifled a community with regional

market connections.
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3.5.4.2 Resource system conditions

3.5.4.2.1 Number of community users

The number of resource dependent users can infudec success of CBFM. As
group size increases, the prospects for successheictive action diminish (Poteete and
Ostrom, 2004). Small group sizes increase oppdrésnfor constant interaction and can
help strengthen reputations and increase oppoeanior mutual monitoring. Through
these processes heightened trust can be fostemstintakes social life predictable, creates
a sense of community, and makes it easier for petplwork collectively (Folke et al.,
2005). Community resource users in this study vgédteted in small villages, clusters of
villages (or communes), larger towns, and coasti#sc A six point fuzzy scale was used
to accommodate the substantial differences in nusnbkeresource users. Coding of 1.00
indicated that the total number of resource users relatively low (0-200 users), whereas

coding of 0.00 signified a high number (over 700D)esource users.
3.5.4.3 Resource unit conditions

3.5.4.3.1 Resource mobility/predictability

The mobility of target fish species has a signific@ampact on the ability of
communities to manage fisheries. Mobility can b&ngel as the vertical and horizontal
movement of fish stocks (Claudet et al.,, 2006). @mmity fisheries or management
methods such as Marine Protected Areas (MPAS) &diiéto reach their full potential due
to migration of fish species which take them owgsmbmmunity protection, where they
become vulnerable to fishing pressure (Tupper anddR2002). A variety of fish stocks
were targeted by communities in this study, randgnmogn stationary shellfish to highly
migratory freshwater and marine fish species. Tapawt for fish mobility differences, a
four point fuzzy scale was assigned for the coodisedentarywhere: 1.00 accounted for
stocks that were highly sedentary; 0.67 for mosglglentary stocks; 0.33 for mostly mobile
stocks; and 0.00 for highly mobile stocks. Mostf fiegheries target multiple species, so
these classifications of stock mobility are desayte reflect the mix of species and their

mobility rather than, in most cases, single species
3.5.4.4 Governance system conditions

3.5.4.4.1 Power to craft collective choice rules

Participation of resource users in management pseceis key for CBFM
(Armitage, 2005; Kuperan and Abdullah, 1994; Ostra800; Pomerey and Berkes, 1997,
Pomeroy, 1995). Increased community participationdecision-making is thought to
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provide numerous benefits, including cost effecteses (Hanna and Munasinghe, 1995),
compliance (Eggert and Ellegard, 2003; Gutiérrealget2011; Sutinen et al., 1990), and
heightened community ownership (Gutiérrez et @11). Co-management is defined as
the sharing of decision-making responsibilities audhority between government units
and a community (Pomerey and Berkes, 1997). Co-genant can cover various

partnerships and degrees of power sharing, frotreifss merely being consulted by the
government, to those in which fishers have fullisiea-making powers in regulation

design, implementation, and enforcement. The apm@tep balance between state and
community participation in governance is a primguestion in environmental policy and
institutional economics (Birner and Wittmer, 20Rdd et al., 2003). Our definition of

this condition follows Pomeroy et al. (2004), ramgifrom full decision-making

responsibility delegated to stakeholders, to coagament or collaborative systems in
which governments and stakeholders jointly makestats, to consultative systems where
government merely informs stakeholders about therisions. Coded on a four point
fuzzy scale, 1.00 signaled community autonomy icisien making, 0.67 signaled a high
level of community autonomy (i.e., co-manageme@t33 signaled that most decision
making was external to the community (i.e., coradidh), and 0.00 signaled no local input

in decision making.

3.5.4.4.2 Funding

Financial resources are essential to support CBFdgsses that include planning,
implementation, coordination, monitoring trainingdaenforcement (Pomeroy et al., 2001).
Projects can generate internal funding or receivadihg from non-governmental
organizations (NGOs), international developmentaargations, and government bodies.
External funding is thought to result in more singthle resource management (Baland and
Platteau, 2000) but some very successful projeate lbeen entirely funded by internal
resources (UNDP, 2013). Condition definition ranfjedn CBFM having secured external
funding to no, or limited, funding. Coded on a fquoint fuzzy scale, 1.00 signaled the
community had secure funding from high-level, ex#&érorganizations while 0.00

indicated that a community had no or very limitadding.

3.5.4.4.3 External support
In communities without prior CBFM experience, kneddile or capabilities,
operationalizing CBFM can be challenging withoue thssistance of change agents
(Pomeroy et al., 2003). The establishment of tadynmunity-based projects may come
only after several years of community organizind &mining (Beger et al., 2004). Beyond
funding possibilities, partnerships with externagjeats (e.g., NGO, development
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organizations, government agencies) facilitategeseto resources and basic infrastructure
(Kiss, 2004), and to external advice, ideas, eixgednd technical assistance (Pomeroy et
al., 2003). CBFM case studies were defined as hagxternal support if they had access
to consistent and formal assistance from high lenstitutions for a range of CBFM
activities including training, community organizingnd technical support. The condition
external supportvas coded on a four point fuzzy scale, where 1ligifed CBFM had
continued support from high-level organizations a&nm@0 signified that CBFM had

virtually no support.

3.5.4.4.4 Implementing agency

CBFM can be initiated by local resource users, comity organizations, NGOs,
research institutions, and government agenciesateshbexist about the effectiveness of
internally versus externally initiated communityojacts (Beger et al., 2004). Internally
created CBFM initiatives may enjoy a close conmecivith local communities whereas
externally initiated projects can help ensure azdesresources (Beger et al., 2004).
External agents implementing CBFM must allow comityurpartners to recognize
themselves as owners and directors of the prdfEanéroy et al., 2003). Case studies were
defined as those originating fully from within tbemmunity (1.00) to those established by
an external organization (0.00) (this condition veefined using a simple dichotomous

indicator).

3.5.4.4.5 Supportive legislation

In addition to macro-level policy that recognizdse tbenefit of community
participation in natural resource management, CBffiMctures are most effective when
they are accompanied by site-specific supportigeslation from governments (Pomeroy
et al., 2001). Legislation includes the developmerft legal, administrative, and
institutional arrangements that define legal statights and authorities (Pomeroy, 1995).
In addition, local political will to share costseriefits, responsibilities, and authority with
local people is crucial (Pomeroy et al., 2001). ®&Bprojects included in this study
possess a range of supportive legislation, frononak governmental documentation to
legislation assigned from local government bodiEdse conditionsupportive legislation
was coded on a four point fuzzy scale that sigdiftee level at which legislation or formal
rules were designed and implement: 1.00 signifiedt tCBFM was supported by
legislation assigned at national the governmerdljed.67 signified support at the regional
or district level; 0.33 signified support at thedb level; and 0.00 signified that there was

no legislation or rules in place.
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3.5.4.5 Conditions describing resource users

3.5.4.5.1 Local leadership

Local leaders can perform a number of crucial CBFNés (Sutton and Rudd,
2014). Their responsibilities may include: provglinenergy and decision-making
consistency (Gilmour et al.,, 2013; Hauck and Sown#001; Pomeroy et al., 2003);
ensuring stability and accountability (Njaya, 2080]jlack et al., 2008); creating links with
external agents (Bodin and Crona, 2008); creatisigns for change (Olsson et al., 2004);
identifying policy opportunities (Klooster, 2000{9S0n et al., 2004); and linking solutions
to problems (Font and Subirats, 2010). Relativeexternal actors, local leaders may
catalyze CBFM due to their social connections axidtieg levels of trust that they enjoy
within their communities (Bodin and Crona, 2008pr€ leadership groups often arise
from committed individuals who consistently parigie in CBFM activities and who share
a concern for community fisheries (Pomeroy et 2003). A caveat exists, however,
regarding the ‘dark side’ of social capital (PuizZ997; Rudd, 2000), as there may be a
risk of elite capture, further embedding power umadies and the misuse of CBFM
resources (e.g., Hauck and Sowman, 2001; Kloo2@0); Komarudin et al., 2008; Kull,
2002; Larson and Ribot, 2004; Njaya, 2007). In thesearch, local leaders included
elected locals for CBFM, traditional village leaslereligious leaders, local fisheries
officers, and local elites. The condititotal leaderwas coded on a four point fuzzy scale
and reflected the strength of local leadership.bBocoded 1.00, a local individual or
individuals had to be elected into leader rolesthi®y community. To be coded 0.67, an
informal local leader had to have been in placelenmior a coding of 0.33, a local leader
was absent but an external leader was presente Tomdied as 0.00, there were no CBFM

leaders of any type.
3.5.4.6 Interactions (self-organizing activities)

3.5.4.6.1 Community organizations
Community groups provide a space for communicatiateraction, dissemination

of information, and for community members to vooomcerns (Pomeroy et al., 2001). It is
important that community groups have the legal tegto organize, autonomy from
government, and be recognized as a legitimate greerp (Ostrom, 1990). Some of the
most successful community organizations are thosegrew from projects initiated by the
community themselves. Case studies were defineldasg a local organization if the
community or an implementing agency had establishezboperative or a community

group for CBFM purposes. This condition was codedaalichotomous indicator, where
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1.00 signalled a community organization for CBFMI lieeen initiated and 0.00 signaled a

community organization had not been initiated.

3.5.4.6.2 Monitoring and patrolling

CBFM requires monitoring, a responsibility thatgenerally the responsibility of
community members (Pomeroy et al., 2001). Monigpamd patrolling of protected areas
can maximize protection of resources (Beger et2804). Support in terms of personnel,
training and money can increase capacity of loe&lgb teams’ ability to safeguard their
resource (Pomeroy et al., 2001). In several Asianntries training and education in
monitoring and patrolling activities has increasgmmmunity confidence and created a
sense of empowerment (Pomeroy et al., 2003). Gadees were defined as having formal
monitoring and patrolling if they had external sagpin terms of money, resources,
training, or personnel specifically allocated toslsarmonitoring and patrolling. The
condition monitoringwas coded on a four point fuzzy scale and focugpetiically on
monitoring and patrolling activities. A case wasled as 1.00 if communities were given
assistance in terms of hard costs (money and pee§ofor monitoring and patrolling, as
0.67 if communities were provided soft costs (emept and facilities), as 0.33 if
communities had unstabled hoc assistance for monitoring and patrolling, or 0iD0

communities had no support for monitoring and ptigp

3.5.5 Outcomes

What defines successful CBFM? This can be probliengaestion due to numerous
definitions of ‘success’. Each project will haveesplic objectives and may therefore
measure success differently (Pollnac et al., 20Bl}his research, however, we sought
output or outcome indicators that were potentiatilionable and defensible. We evaluated
outcomes based on two components that covered fam@ocial and ecological factors of
equity, efficiency, and biological sustainabilitg¢gton et al., 1999; Novaczek et al., 2001,
Nuon and Gallardo, 2011; Viner et al., 2006).

3.5.5.1 Ecological performance

Biological sustainability indicators accounted the condition of fish habitats and
fishery landings. A case was considered to have gasitive ecological outcome and
belong to the setcologicalif the community had experienced an increasesh §itocks
and/or improved fish habitat conditions in the iighregion. Cases demonstrated a wide
spectrum of ecological outcomes; to account fosehdifferences and in response to the
wealth of information available, ecological perf@mece was measured on a six point fuzzy

scale. Cases which experienced flourishing resostoeks and habitats were coded as
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1.00, whereas cases exhibiting badly degraded mes®wand habitats were coded 0.00.
Points between 1.00 and 0.00 captured cases wittastial improvements in ecological
indicators (0.90), some improvements in habitatsrasources (0.60), some degradation in
habitats and resources (0.40), and substantialigdling resources and degrading habitats
(0.10).

3.5.5.2 Socio-economic performance

Socio-economic performance was measured by equdyefficiency. Equity is the
perceived fairness of the CBFM process (e.g., &mfbe over decision-making and the
empowerment of local communities) and distributtdreconomic project benefits (Hanna
and Munasinghe, 1995). Efficiency resulting froncremsed levels of enforcement and
compliance can be viewed as helping a communityefig reduce central government
fiscal responsibilities (Nuon and Gallardo, 2011iler managing a fishery, with its local
idiosyncrasies, at local scale can reduce theddiosm costs of management (Rudd et al.,
2003). A case was considered to have had a posiigil outcome and belong to the set
social if the community had mostly experienced increasgaity and/or efficiency. Socio-
economic performance was measured on a four pazzy/fscale, where 1.00 signaled high
levels of social enhancement, 0.67 signified thatmmunities had substantial social
enhancement but with some persisting social iss0e33 signified cases that had
experienced limited level of social benefits, and00signified that no social benefits were
apparent. Table 3-1 summarizes conditions and taitmed in this study.

Table 3-1 - Candidate conditions considered araretl (denoted by subscript a) in the
Qualitative Comparative Analysis

Conditions Measures and anchor points
Community There was a community group involved in communiagdxd fisheries management
organizatiort (CBFM) implementation (1.00 — yes; 0.00 — no).

External suppoft The community had logistical support from a highel external organization or
government agency. (1.00 — strong government stipp.6i7 — high-level of support;
0.33 — mostly local support or at implementing agelevel; 0.00 — no or very limited
support)

Localdecisiond  Community had autonomy in decision-making (i.eility to engage in local collective
action) (1.00 — complete community autonomy; 0.6i#gh level of community
autonomy (i.e., co-management situation); 0.33 strdecision making was external to
the community (i.e., community consultations ony00 — no community involvement
in decision-making)

Local leadef The community had a specific local leader(s) f&F® (1.00 — community had a leader
voted in by community members; 0.67 — an inforrrdluential leader was in place;
0.33 — only an external leader was available; @ feaders were in place)

Subsistence Community fishing was subsistence in orientaticergus market-oriented) (1.00 —
almost exclusively subsistence; 0.67 — largely stdrsce but with some access to local
markets; 0.33 — some access to regional marké&8;-Owell-connected to external
markets)

Sedentary Fishery resources were mainly sedentary rather itizbile (1.00 - highly sedentary
target species; 0.67 — mostly sedentary speci@8;-omostly migratory species; 0.00 —
highly migratory species)

Funding Community had secure funding from high-level, exééiorganizations (1.00 — high
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level of secure, external funding; 0.67 — mostiguse funding; 0.33 — mostly internal
funding; 0.00 — no or limited funding)

Monitoring The community had support for monitoring and pat{aL00 — high level of support in
terms of money and personnel (i.e., hard cost6), © moderate level of support in
terms of equipment and facilities (i.e., soft cjdds33 — limited support of any kind;
0.00 — no support of any kind)

Origin The idea of CBFM originated in the community (1-09es; 0.00 — no)

Policy Decentralization or devolution of governance resjulities to communities at the
beginning of the CBFM project was supported byarsl policy (1.00 — fully
supportive national legislation in place; 0.67 pportive legislation was in final stages
of implementation; 0.33 — supportive legislationsvita early stages of implementation;
0.00 — no supportive legislation)

Supportive CBFM had formal or recognized legislation in platehe national level (1.00 —

legislation legislation formalized and in place at nationakle®.67 — legislation formalized and in
place at the provincial or district level; 0.33egislation formalized by village/commune
government; 0.00 — no legislation was in place)

Community users Total number of resource users was relatively [DW{@ — 0-200 users; 0.90 — 201-500
users; 0.60 — 501-1000 users; 0.40 — 1001-3008,u$et0 — 3001-7000 users; 0.00 —
over 7000 users)

Social CBFM enhanced social indicators (equity and &fficy) (1.00 — high levels of
enhancement; 0.67 — substantial enhancement b sooml issues still remaining);
0.33 — limited levels of social benefits have baehieved; 0.00 — no social benefits
were apparent)

Ecological CBFM improved biological indicators (healthy hiabé and increased fish
stocks/biomass) (1.00 — flourishing resources st@eid habitats; 0.90 — great
improvements; 0.60 —some improvements; 0.40 — stegeadation of habitats and
resources; 0.10 — degradation resources and degraabitats; 0.00 — badly degraded
resources and habitats)

3.6 Results and discussion

3.6.1 Case study summary
Appendix 2 (pg. 189) summarizes the data codingafiocase studies. Throughout
the balance of the paper we use the tilde (~) fier t® the negation of a condition (e.g.,

~subsistence = not subsistence oriented fishirfgsfrng for market use]).

3.6.2 Conditions affecting success

3.6.2.1 Necessary conditions

We first tested necessary conditions for our fourdels (positive ecological
outcomes; negative ecological outcomes; positiveatamutcomes; and negative social
outcomes). Consistency measures were <=0.83 fomallels. Following Rihoux and
Ragin (2009), who advised conditions should onlycbesidered necessary if consistency
scores are higher than 0.90, we concluded thae tivere no conditions that alone were
necessary for either positive or negative ecoldgrasocio-economic outcomes. This
result is hardly surprising due to the inherent ptaxities of fishery SESs.

While we found no necessary conditions, necessityes helped guide condition

selection for the subsequent sufficiency analyBisconstrain the number and complexity
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of causal pathways to positive SSF outcomes, wesfet on six conditions: presence of
community organizations (community organizationyiosstence fishing (subsistence);
local collective choice decision-making powers &#lodecisions); the presences of a local
leader(s) (local leader); resource mobility (sedgnstock); and the presence of external
support (external support). Based on the necessitye rankings, these conditions all
appeared potentially important for positive ecatagiand social outcomes, generally
important for negative social outcomes, and of mixaportance for negative ecological

outcomes.

Beyond the one condition focused on the biologinature of the resource
(sedentary stock)the conditions we retained focused on both locakllenstitutions
(community organization, local leaders, local demmiand the presence of external
factors éxternal supportlocally-orientedsubsistenceersus market-oriented fisheries) in
the case studies. Although other conditions mayrportant in CBFM, their presence or
absence was not found to be highly influentialdoccessful or unsuccessful CBFM in this
study. Some conditions were also possibly covesedtbers. For example, the condition
‘funding’, which is theoretically and practicallynportant, was covered to some extent by

external supportthe condition retained in the models.

3.6.2.2 Sufficient conditions

Table 3-2 summarizes the parsimonious resultsHerfour models. There was a
high degree of causal complexity even in the sistpl@CA model outcomes. Such
complexity is inherent in SESs and suggests comdity has important implications for
the role of leadership in successful CBFM outcom&sme causal combinations
theoretically ‘make sense’ while others, at figppear more ambiguous. It is therefore
important to identify the specific empirical casesered by each combination of sufficient

conditions.

Table 3-2 - Summary of models and solution pathveaycient to achieve successful
(positive) and unsuccessful (negative) ecologiodl social outcomes

Pathway Diagnostics Model Diagnostics
Raw Unique  Consistency Overall Consistency
coverage coverage coverage
Positive ecological outcomes 0.69 0.81
Pathway +E1dommunity 0.54 0.31 0.83
organizatior AND [local
decision}
Pathway +E2 +pcal decisionp 0.18 0.03 0.86
AND ~[local leadet AND
[subsistende
Pathway +E3 ~¢xternal suppoit 0.21 0.00 0.84
AND ~[local decisionsAND
[subsistende
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Pathway +E4 +pcal decisiong 0.24 0.05
AND [local leadet AND

~[subsistende

Negative ecological outcomes

Pathway -E1 ~Jommunity 0.15 0.10
organizatior) AND [external

support AND ~[sedentary

Pathway -E2 ~gxternal suppoit 0.18 0.13
AND ~[local leadet AND

~[subsistende

Positive social outcomes

Pathway +S1dommunity 0.58 0.06
organizatior AND [local leadet

Pathway +S2dommunity 0.60 0.07
organizatioj AND [sedentary

Pathway +S3 ommunity 0.12 0.04
organizatio) AND ~[local

leadel AND ~[subsistende

Pathway +S4l¢ade] AND 0.54 0.08
[sedentary AND [subsistende

Pathway +S5€xternal suppoit 0.32 0.01
AND ~[local decisionsAND

~[subsistende

Negative social outcomes

Pathway -S1 -gxternal suppott 0.18 0.07
AND ~[local decisionsAND

~[local leadet

Pathway -S2 -dommunity 0.13 0.03
organizatior AND ~[external

support AND [subsistende

Pathway -S3 -dommunity 0.19 0.09
organizatior) AND ~[local

leadeil AND [sedentary

Pathway -S4 4¢cal decisionp 0.40 0.07
AND [local leadet AND

[subsistende

Pathway -S54xternal suppoit 0.43 0.06
AND [local leadet AND

~[sedentary

0.85

0.71

0.73

0.64

0.79

0.91

0.83

0.90

0.80

0.90

0.87

0.82

0.85

0.28 0.68
0.90 0.70
0.76 0.78

3.6.2.2.1 Positive ecological outcomes

Four causal pathways, with either two or three dants each, led to a positive

ecological outcome (Table 3-3). The solution resliin an overall coverage score of 0.69

(relatively high for QCA) and consistency scoreOd1. Both local social conditions and

external influences were factors in the solutiaggggesting that socio-economic context

plays an important role in promoting positive egital outcomes among our Southeast

Asian small-scale fisheries.

Table 3-3 - Cases covered by pathways sufficietedd to positive ecological outcomes

for Southeast Asian small-scale fisheries

Pathway Cases Covered Main points

+E1 [community Tong Tasae, Gili Indah, Strong local institutions such as community
organizatior§ AND Pemutatran Bay, Xuan Tu organizations and mechanisms for local
[local decisionk Minanbonan, Au Svay, Koh decision making can create an effective

Sneng, Stung Hav, Apo, San

Salvador, Malilison Island,

arena for CBFM.
CBFM can be more effectively applied in
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Bolinao, Preito Diaz, Danjugan smaller, close-knit communities that have

Bay,Ving Giang access to alternative livelihoods and rely on
a sedentary or mostly sedentary resource.
+E2 ~[local decisionk Panguil Bay, Sumilon Island Subsistence fishingnaloan curtail fishing
AND ~[local leadet pressure enough for positive ecological
AND [subsistende outcomes in some circumstances
Islands can offer isolation important for MPA
success
+E3 ~[fexternal suppott  Sumilon Island Subsistence fishing alone can duithiing
AND ~[local decisionk pressure
AND [subsistende Local and external conditions can act as

functional substitutes in different pathways
to ecological success

+E4 ~[local decisionk Watatoba, Ha Lien, Danao Bay  Having strong locatlérship can

AND [local leadet compensate for lack of local decision-

AND ~[subsistende making power even when communities
have access to markets

3.6.2.2.1.1Pathway +E1 [community organization] AND [local degsions]

The combination ‘a community organization and ladbatision-making’ accounted
for positive ecological outcomes among 15 caseiesu(llTable 3-3) and provided the
highest proportion (0.58) of coverage of the foalusons. Most cases had sedentary or
mostly sedentary resources and used the resoursalisistence fishing or to sell in local
markets. Resource use was thus relatively predectaid limited pressure was exerted on
local stocks. Many cases had only small numberssifurce users but in areas with larger
populations, strong institutions (e.g., at Xuanarna Stung Hav) (Newman and LeDrew,
2005; Tran et al., 2013) and alternative livelih@bicitegies (e.g., at San Salvador and Apo
Island) could increase resilience to populationeni fishing pressure (Njaya, 2007;
Pollack et al.,, 2008; Russ and Alcala, 1999). Sdveommunities established MPAs
through bottom-up community initiatives (e.g., Agdand and Minanbonan) (Graham,
1998; Russ and Alcala, 1999) and several expenegoeat ecological success, increasing
yields and enhancing marine environments. Chri€i@04) highlighted that although
MPAs meet biological goals, they may in fact beltiees’ when social evaluation criteria
are applied. Indeed Apo Island and Minanbonan, bbtihich experienced high levels of
ecological success, scored low based on sociabmds.

Alternative livelihood strategies can supplementsobstitute for fishery income,
increase community capabilities and resilience, &@hke fishing pressure off fish stocks
(Allison and Ellis, 2001). Two prerequisites needbe in place to successfully promote
alternative livelihoods; community consultationsdatraining for targeted community
members are both needed (Pomeroy and Carlos, 188€éjnative livelihoods for San
Salvador fishers included loan assistance progmamsswine rearing (Katon et al., 1999;
Katon et al., 1997), while in Bolinadzuchemaand seaweed fishing was introduced

(McManus et al., 1996). A consumer cooperativeestbog roasting facility, and seaweed
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fishing was set up on Malilison Island (Agbayanakt 2000; Amar et al., 1996; Baticados
and Agbayani, 2000).

3.6.2.2.1.2Pathway +E2 ~ [local decisions] AND ~ [local leadeAND [subsistence]

The second causal combination involved subsistéisbheng by communities that
were relatively isolated from markets but wherealogecision-making powers and local
leadership were lacking (Table 3-3). Overall coger#).18) and unique coverage (0.03)
was low and this solution accounted for only tweesa Panguil Bay and Sumilon Island
(note that a case study can be covered by mulsipletion pathways, as is the case for
Sumilon Island). Panguil Bay had mostly sedentappurces that were used by thousands
of locals, but who sold their catch locally (Gaura@96). Despite lacking a local leader,
an external community organizer acted as a catdiystcommunity learning and
conservation. The local regulation of fishing prees contributed to the regeneration of
bivalve populations and an increase in landed velamd average size of marine products.

Sumilon Island was used by fishers from numerouanis communities for
subsistence fishing (Russ and Alcala, 1999). Eccédgsuccess may be attributed to a
flagship MPA being located at Sumilon Island andeptally to the isolation created by
the island environment itself. After two decades@inmunity management, there was still
a lack of genuine community buy-in and support desspme ecological success. Beger et
al. (2004) suggested small coastal islands represserete areas that buffer the impact of
coastal populations. Edgar et al. (2014) found #twatlogical isolation was an important
determinant of MPA success globally.

The core lesson from this pathway is that commesithay see ecological success
when fishing pressure is light even if, as in theases, local leadership and collective
choice capacity are limited. The cases illustrdtat tspecific ecological and social

conditions may act as substitutes for each othdifierent contextual conditions.

3.6.2.2.1.3Pathway +E3 ~ [external support] AND ~ [local decisns] AND
[subsistence]

In the third pathway (Table 3-3), lack of extersapport is substituted for lack of
leadership; this solution represents only Sumilsiand (note that unique coverage was
0.00 because Sumilon Island was covered by othletti@as as well). Sumilon is an
interesting case because the “on-again-off-agaiotegtion of coastal waters had profound
impacts on ecological and social outcomes (Russ Aledla, 1999). Despite some
successes regarding impacts on fish stocks anchenanvironmental quality, there have
been limited long-term successes due toatthéocnature of project implementation. This
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case illustrates that two social conditions — Idealdership and external support (or the
lack thereof) — can act as substitutes along diffecausal pathways.

3.6.2.2.1.4Pathway +E4 ~ [local decisions] AND [local leadeAND ~ [subsistence]

The final pathway leading to a positive ecologioatcome involved a lack of
subsistence fishing (i.e., they had access to n&rikend weak local decision making.
These three cases (Danao Bay, Ha Lien, WakatobomNdtPark) however had a local
leader. Despite the potential dangers of havingsgto external markets, the presence of
strong local leadership (and their emphasis on a&dut helped to ensure positive
ecological outcomes. Without the efforts of thealomilitary leader in Danao Bay, the
local marine sanctuary would have collapsed ungeptessure from local fishers (Heinen
and Laranjo, 1996). In Ha Lien, conflicts decreassdmore emphasis was placed on
education. An agreement in 2004 led to the fornmatd three management working
groups in Wakatobi, one of which concentrated ommanity outreach and education
(Elliott et al., 2001). Typically environmental ewhiion was the first step towards
community acceptance of and willingness to paréitgpn CBFM (Beger et al., 2004). In
addition, the formation of multi-sectoral managetawards in Wakatobi and Danao Bay
were effective (Elliott et al., 2001; Heinen and rdmgo, 1996). Heterogeneous
management committees may bring a diverse seadeleskills, knowledge, expertise and
interests to resource management situations. Taatigcrease system resilience and
robustness, and allow groups to tackle a wideryasfananagement issues (Olsson et al.,
2004).

3.6.2.2.2 Negative ecological outcomes

Two causal pathways with three conditions each tednegative ecological
outcomes (Table 3-4). The overall coverage scor@8j0and consistency score of (0.68)
were low. This suggests that other contextual damdi influenced negative ecological
outcomes (i.e., there are many conditions and pathwo poor ecological performance).

Table 3-4 - Cases covered by pathways sufficietgdd to negative ecological outcomes
for Southeast Asian small-scale fisheries

Pathway Cases Covered Main points

-E1 ~[community Ban Bang Chan The lack of an effective communitugrto
organizatior§ AND coordinate management of a mobile stock
[external suppottAND can be detrimental to CBFM.

~[sedentary Complex geographical and political systems

can exacerbate management issues of a
poorly organized community.

-E2 ~[external suppott  Ch Lao Cham, Pagapas Bay Some fisheries exhibé#tivegoutcomes due
AND ~[local leadet to lack of leadership, isolation and the
AND ~[subsistende presence of mobile stocks
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3.6.2.2.2.1Pathway -E1 ~ [community organization] AND [extern& support] AND ~
[sedentary]
The first causal pathway covered only a single ,c8sa Bang Chan, Thailand.
Initial CBFM projects were set up by the Andamara $ésheries Development Centre
(Pimoljinda and Boonraksa, 2001). The communityefhenajor challenges, including
ineffective conflict resolution and the difficultgf managing a highly mobile resource
(Nickerson-Tietze, 2000). This was exacerbated dypiex political and geographical

systems that inhibited the ability of communitiesehforce fishing bans.

3.6.2.2.2.2Pathway —E2 ~ [external support] AND ~ [local leadgé AND ~
[subsistence]

This configuration, which erodes local managemeapacity on all fronts,
accounted for two cases of Cu Lao Cham (Vietnard)Regapas Bay (Philippines). In Cu
Lao Cham, budget constraints hindered enforcemiéoti® over the large geographical
area (Brown, 2011). In addition, there was evidetit& non-local fishers regularly
ignored local regulations as the benefits of fighautweighed potentially small fines if
they were apprehended and prosecuted. Despiteillimgness of locals in Pagapas Bay to
participate in CBFM, implementation was regardedadsilure (Melgar and Rodriguez,
1996). This was mainly due to lack of collaboratibetween local governments and
communities, and to the belief from Pagapas Bayspie’'s Organization (PO), that

coastal resource management was still dictatecdlagrgment agencies.

3.6.2.2.3 Positive social outcomes

Five causal pathways, with either two or three abms each, led to positive
social outcomes (Table 3-5). Overall coverage fthese pathways was high (0.90) but the
consistency score was somewhat lower (0.70). BathlIsocial conditions and external
influences were factors in the solutions, sugggdiat socio-economic context played an
important role in promoting positive ecological cutnes among our Southeast Asian

small-scale fisheries.

Table 3-5 - Cases covered by pathways sufficiefgad to positive social outcomes for
Southeast Asian small-scale fisheries

Pathway Cases Covered Main points
+S1 [community 13 cases: Koh Sneng; Stung  Electing individuals into leadership positions
organizatior§ AND Hav; San Salvador; Danao Bay; can increase trust and community
[local leadet Bolinao; Xuan Tu; Ha Lien; compliance
Hon Mun; Au Tho B; BNP; CBFM initiated by communities can be
Pemutaran Bay; Wakatoba,; sustainable
Tong Tasae
+S2 [community 10 cases: Ban Laem; Tong Community groups can be strengthened by
organizatiorf AND Tasae; Au Tho B; Stung Hav; formal and/or informal government
[sedentary Xuan Tu; Panguil Bay; Koh agencies at multi-levels
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Sneng; San Salvador; Bolinao; Community groups can also be successful

Hon Mun when given autonomy to create their own
institutions, especially when they target
sedentary species

+S3 ~community 2 cases: Ban Saphan Bay; PasirEven in communities with low organizational
organizatior AND Lawas and leadership capacity, and with market
~[local leadet AND access, it is possible for committed project
~[subsistende workers can fill the leadership vacuum

Market access can be positive for
communities if that access does not lead to
overwhelming fishing pressure at the
community scale

+S4 [leadei AND 9 cases: Koh Sneng; Stung Small, cohesive communities can engage in

[sedentary AND Hav; San Salvador; Bolinao; collective action

[subsistende Blonko; Nolloth; Tong Tasae; Customary laws can leave a collective action
Ban Laem; Kuala Teriang legacy useful for CBFM

Strong working relationships in a co-
management structure can lead to positive
social outcomes

+S5 [external suppoit 4 cases: Bang Saphan Bay; When areas were previously centrally

AND ~[local decisions  Wakatobi; KNP; BNP managed, ongoing external support can

AND ~[subsistende lead to successful social outcome even
when communities are weak and external
markets are accessible

3.6.2.2.3.1Pathway +S1 [community organization] AND [local leder]

The first pathway relied on the presence of a gtiocal community organization
in combination with a local leader(s). An importaonnsideration across the case sites was
the election of a leader(s) by the community. Fxaineple, individuals put forward for
election in Koh Sneng must not have prior politicabtivations (Thuon and Vannara,
2005), while the core group in Xuan Tu were eledtedn trusted community members
(Tran et al., 2013). In addition, CBFM was initidtevithin communities. Community
residents took the lead in reef conservation anthter@ance in a successful project in
Pemutaran Bay (UNDP, 2013). At Pemutaran a preiyoestablished village MPA had
been restored and was completely protected by cantynmnonitoring activities, funding,
and the authority derived from traditional Balinelav. This was consistent with
theoretical perspectives that suggest successfFMCBften results from bottom-up

management approaches (Beger et al., 2004; Poraatbgarlos, 1997).

3.6.2.2.3.2Pathway +S2 [community organization] AND [sedentar}

In the second pathway, local leadership was reglagethe presence of sedentary
resources and provided an illustration of how doana ecological conditions can act as
direct substitutes in arriving at similar outcom@athway +S2 had the highest overall
coverage score (0.60) among the five pathways dmgha(0.79) consistency score. The 10
case studies demonstrated the benefits of havinggstommunity organizations that can
help overcome other potentially detrimental contektconditions. Having formal or
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informal recognition can provide legitimacy to commmity groups. For instance, through
the efforts of the Haribon Agency, a national Filigpp NGO umbrella group, local

community groups in San Salvador was strengtherfezhva Memorandum of Agreement
was issued by the Municipal Government (Katon gt1897). In Xuan Tu, the MPA was
recognized and supported by the local communitar{Tet al., 2013). Community groups
in Tong Tasae enjoyed even more autonomy, whiahwalll them to create their own
institutions. The participation of the governor aahcerned local officials in Ban Laem
signaled informal support to the conservation grdwghping to reduce conflict over marine

resources in the region (Sudtongkong and Webb,)2008

3.6.2.2.3.3Pathway +S3 ~ [community organization] AND ~ [localeader] AND ~
[subsistence]

Two case studies, Bang Saphan Bay and Pasir Lavess, covered by a pathway
where community organization and local leadershis Vacking, and fishing was market-
oriented. Both communities were fairly homogenouth wexperience of successful local
collective action. While CBFM in Bang Saphan Baysvi@plemented by the Department
of Fisheries (DoF) (Macfadyen et al., 2005), iniPaawas CBFM followed customary
rules and was self-enforced by the community (Susiti, 2013). Despite the absence of
specific CBFM-oriented local leaders, effective tonsary institutions were in place in
Pasir Lawas and strong external leadership fromeprstaff filled the leadership vacuum
in Bang Saphan Bay. Even in communities that ilhytimppear to be unsuited for
successful fisheries management, success is pas8ittess to markets can help increase
social benefits for communities, especially if telaly strong traditional values are still in

place.

3.6.2.2.3.4Pathway +S4 [leader] AND [sedentary] AND [subsistere]

This pathway, which contained three conditionstlafloretically associated with
positive fishery outcomes, did indeed lead to pasisocial outcomes with a high level of
consistency (0.83). Many of the nine cases cover@e@ small communities that showed
strong cohesive traits. Coastal population sizéh@ught to positively correlate to the
amount of pressure exerted on fish stocks, so ledialy MPAs might be expected to
become more difficult as population density incesa@Beger et al., 2004; Pollnac et al.,
2001). In Blonko and Nolloth (Indonesia), customanrgtitutions and traditional village
laws provided a sound basis of community engagefoer@BFM (Novaczek et al., 2001;
Pollnac et al., 2003). Where larger user groupstedi(e.g., Koh Sneng, Stung Hav, San
Salvador, Bolinao), close working relationshipswen communities and implementing

agencies, NGOs, and government agencies in co-rear@ay structures were effective in
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helping to secure socio-economic benefits (Katoralet 1997; McManus et al., 1996;
Sherman et al., 2007; Thuon and Vannara, 2005).

3.6.2.2.3.5Pathway + S5 [external support] AND ~ [local decisins] AND ~
[subsistence]

A pathway combining access to markets and a ladka#l decision making still
resulted in positive social outcomes when highlewé external support were also present.
This pathway had low raw (0.32) and unique (0.0dyecage. Cases covered by this
pathway included four sites: Bang Saphan Bay, WiddiaNational Park, Karimunjawa
National Park (KNP), and Bunaken National Park (BNPespite contrasting contextual
conditions, these case studies showed similaiitigbe ‘make-up’ of CBFM. Originally
centrally managed to increase marine park effectigs, the management of Wakatobi,
KNP and BNP later focused on increased communitjagement (Campbell et al., 2013;
Elliott et al., 2001; UNDP, 2012). Areas that haaen centrally managed may require
additional incentives to change behavior at mudtiphels, as well as external assistance in
decision making. Additionally, numerous highly gesgghically dispersed villages were
incorporated into community-oriented projects agsth sites, which could explain the
centrality of external support in attaining postigocial outcomes even in the face of
market-oriented fisheries and low capacity for lomallective action. Rudd et al. (2003)
had argued that different combinations of exteama local capacity for decision-making
would affect the ability of local communities tocsessfully implement and manage
MPAs; our results provide support for multiple aaxttial combinations of conditions

providing pathways to socio-economic success anongases.

3.6.2.2.4 Negative social outcomes

Five causal pathways with three conditions eachtéedegative social outcomes
(Table 3-6). The overall coverage (0.76) and cdescy (0.78) scores from these five
were moderate and both local social conditionseidrnal influences were factors in the

solutions.

Table 3-6 - Cases covered by pathways sufficietedd to negative social outcomes for
Southeast Asian small-scale fisheries

Pathway Cases Covered Main points

-S1 ~fxternal suppott 3 cases: Cu Lao Cham; Pagapas the absence of any effective local or

AND ~[local decisions  Bay; Sumilon Island higher-level governance organizations or

AND ~[local leadet actors, attaining positive social outcomes is
difficult

-S2 ~ommunity 2 cases: Sumilon Island; CBFM is difficult when mobile resources are

organizatiorf AND Ko Sraloa shared by numerous fishing villages that

~[external suppoitAND are poorly organized

[subsistende Lack of access to markets can limit local
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social benefits

-S3 ~ommunity 9 cases: Desa Haruku and Even for fisheries targeting sedentary
organizatior§ AND Sameth; Nui Chu National resources, positive social outcomes are not
~[local leadet AND Park; Calabanga; Sumilon assured if local communities are weak
[sedentary Island; Bang Saphan Bay;

-S4 ~Jocal decisionk Kuala Teriang; Kilim; Ban Lack of awareness and capacity at the

AND [local leadet Bang Chan; Hon Mun community level can hinder positive

AND [subsistende outcomes in subsistence-oriented fisheries

Local leadership cannot always overcome
challenges posed by low levels of
community capacity

-S5 [external suppotit 7 cases: Ban Bang Chan; External support has to be appropriate for the
AND [local leadet Talise; Jemluk; BNP; Vinh local context for equity and sustainability
AND ~[sedentary Giang, Barili purposes

Support and leadership may not guaranty
positive social outcomes when stocks are
highly mobile

3.6.2.2.4.1Pathway —S1 ~ [external support] AND ~ [local decisns] AND ~ [local
leader]

The first causal combination involved three negatoonditions that were all
typically expected to contribute to negative sooigicomes. This pathway had low overall
coverage (0.18) and covered three case studiesa@«Cham, Pagapas Bay and Sumilon
Island. The inability for communities to find batanbetween government and community
involvement in fisheries can be detrimental to CBFDBlespite having a dedicated
fieldworker in place, in Cu Lao Cham social bersefitere limited in the absence of
community or government buy-in for CBFM (Brown, 201 CBFM implemented by
governments should provide communities with incesgtiand information of expected
benefits in order to help secure their support padicipation; the MPA authority in Cu
Lao Cham expected communities to take responsdsilivithout offering any benefits
(Brown, 2011). Similarly, the expectations of imrizd benefits for resource users from
the Sumilon Island MPA resulted in skepticism aedentment among residents when
benefits where not forthcoming (Russ and Alcal®29Leaders within local government
units can also have negative influences on CBFM:. &mample, local government
elections in Pagapas Bay disrupted CBFM procediMetgar and Rodriguez, 1996), the
selfish and antagonistic motivations of politiciaas Sumilon Island exacerbated the
already crumbling CBFM (Russ and Alcala, 1999), gogernment actors managing Cu
Lao Cham had no community engagement training @uéhé hierarchical nature of

Vietnam’s top-down governance structure (Brown,1201
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3.6.2.2.4.2Pathway —S2 ~ [community organization] AND ~ [extaral support] AND
[subsistence]

Sumilon Island (Philippines) and Ko Sralao (Cambpdiere covered by the
combination of low levels of community group orgaations and external support, and
subsistence fishing. Overall coverage was modedi3)Obut the solution was highly
consistent (0.91). Ko Sralao had strong local lestdp; although the local management
committee had some successes, their rules werHiomsot to protect mobile resources at
the regional scales (Marschke and Berkes, 2005¢alLtishers in Ko Sralao became
despondent when fishers from other villagers camih using small mesh size nets.
Securing community consensus and support for fssem numerous villages became a
barrier to CBFM in Sumilon (Russ and Alcala, 199%hite, 1989). Despite subsistence
oriented fisheries, these two communities were lendb successfully manage local

fisheries in the absence of strong internal capacisupport fisheries management.

3.6.2.2.4.3Pathway —S3 ~ [community organization] AND ~ [localeader] AND
[sedentary]

Sharing similarities to pathwayS2 five case studies (Desa Haruku and Sameth,
Nui Chua National Park, Calabanga, and Sumilonntblashared the combination of
sedentary resource stock and weak community-lex&fldrs and organizations. While
overall coverage was low (0.19), the consistencythics solution was high (0.87). These
cases highlighted two interesting points, the ingoore of co-ordination and the need for
CBFM to compliment local contexts. In Nui Chua, rthavas a lack of coordination
between external agencies (Vu, 2012). Due to tlogrgghical complexity of San Miguel
Bay, existing legislation required co-ordinatiorattltould not be mustered (Pomerey and
Pido, 1995). The formalization of traditional instions in Desa Haruku and Sameth was
accompanied by a rise in violations and conflicid &a decrease in communal action
(Novaczek et al., 2001).

3.6.2.2.4.4Pathway —S4 ~ [local decisions] AND [local leadeAND [subsistence]

This pathway demonstrated that negative socialooués can arise even when
strong local leadership is in place. In this path@verall coverage 0.40, unique coverage
0.08, consistency 0.82), two cases — Kilim (Malaysind Ban Bang Chan (Thailand) —
were covered. Due to limited authority, confidenaed funding resources, the community
in Ban Bang Chan lacked the knowledge and resou@esuccessfully secure social
benefits from CBFM despite the presence of straaall leadership (Nickerson-Tietze,
2000; Pimoljinda and Boonraksa, 2001). Similarlye tinain challenge of resource
conservation in Kilim was a lack of awareness amongl fishermen (Halim et al., 2011).
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Additionally, CBFM in Kilim would benefit from ex# officers from the DoF Malaysia to
create closer rapport with local communities (Haktal., 2011). While not explicitly
mentioned in these cases, there is also a possitiéit local leaders exploit their power to
pursue selfish interests (Putzel, 1997), therebggedizing ecological and socio-economic

success in tropical fisheries management (Rudt,&tGD3).

3.6.2.2.4.5Pathway —S5 [external support] AND [local leader] AID ~ [sedentary]
Negative social outcomes resulted from this pathexsgn in the presence of strong
leadership and external support. This combinatia the highest overall coverage (0.76)
of the negative social outcomes, a high consist€Acg8), and covered six cases. These
case studies emphasized the importance of inapptepexternal assistance. Numerous
institutions provided support to Ban Bang Chan blue to lack of consensus on
responsibilities and project activities, these golbbecame a barrier to effective CBFM
(Nickerson-Tietze, 2000; Pimoljinda and Boonrak2801). To design appropriate
assistance, organizations offering external suppwrst navigate local contexts such as
gender considerations; the withdrawal of a femateresion worker, for example, caused a
decrease in female participation in Talise (Cradfet al., 2004; Pollnac et al., 2003).
Secondly, the distribution of assistance was ingrdras the beneficiaries of aid in Jemluk
were mostly members of a large fishing cooperaNi&ijuluw, 1998). Communities must
also expect the unexpected. In Barili, for instardespite external assistance community
groups disintegrated (Gutierrez et al., 1996). Kwosa(2015) noted that government
support given to communities with weak social cpatr local institutions was practically
ineffective as that support lands in a vacuum.hie presence of mobile fish stocks that
make cooperation more difficult and reduce incesdifor cooperation (Rudd et al., 2003)
communities can be simply overwhelmed, especiékxiernal support is not aligned with

community needs or if local leadership does noelf@mmunity interests at heart.

3.7 Conclusions

Results from our QCA analysis showed high levelsarfiplexity among our SSF
case studies. While pathways to a positive outcorme diverse, it was clear that social,
economic and political factors impacted ecologisatcess, and ecological conditions,
particularly species mobility, played a role in iseeconomic success. Due to the diverse
array of contexts displayed by our case studiess, likely that key conditions identified
were quite robust across tropical SSF in South&sist

The trajectory of a successful CBFM can be quicidyersed in response to
changing environmental and social contexts. SSRdeasignificantly impacted by social
change (e.g., population increase and tourism),ngd® in political power, and
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environmental change. Future assessments of ldmoénsSSF should examine how local
leaders can help communities adapt to change, ramgin, how leaders themselves will
also have to adapt. Many of the contextually riekes upon which we drew were from
research in the 1980s and 1990s, and are now dptiéel. In the future, it would be useful
to design comparative case studies that were dssigrore explicitly to strategically and
systematically compare cases at a sufficient leffebntextual depth and across a range of
geographic locations and times. This could helpvide insights into current CBFM
successes and start to help build understandingt ddmov dynamic pathways to and from
success vary temporally in the face of changingmlyiforces, pressures, and disturbances.

Leadership at the local level is an important cbadiin CBFM. The presence of a
committed individual from the community can help ENB achieve successful ecological
and social outcomes. However, the absence of & lleader does not necessarily signal
that CBFM will fail. Indeed, having ‘strong’ loc&adership can even be detrimental if
‘leadership’ involved using power to capture betsefin addition to a community-oriented
outlook, it is evident that to succeed in CBFMgdtdaften beneficial for leaders to have
support from high level institutions (NGOs, devetgmnt organizations and government
agencies) and local communities and to have adcesssources. In some case studies,
there was a degree of substitutability among camtst(e.g., local leaders and a sedentary
fish stocks were functional substitutes in someuritstances), implying that there were
multiple pathways to success.

SSFs are extremely complicated from an integrateclakecological systems
perspective and thus provide potentially valuabkséns as how to approach the analysis
of necessary and sufficient conditions that canpstpmoves towards environmental
sustainability. Contextually rich analyses of coexpsocio-ecological systems will require
the integration of research across geographicemgaral scales (Pahl-Wostl and Knieper,
2014) and need to bridge the gap between smglialitative case studies and lamge-
statistical analyses. Building understanding aboarttext-specific pathways to success
should facilitate the development of new models tten be used to design and test
interventions and investments that sustain and ribomé to successful fisheries

governance.
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Chapter 4  Factors influencing fishers’ leadership engagement international

small-scale fisheries

4.1 Preface

Local leadership is crucial for successful SSF,eesly since the surge in
popularity of decentralized and devolved governasteictures, which place extra
responsibilities on local communities (Armitage, 030 Rudd et al., 2003). As noted in
Chapter Two, while SSF leadership characteristias fanctions have been examined in
detail (Sutton and Rudd, 2014), the factors affectn individual's propensity to engage
with leadership, the effectiveness of leadershigp@nsequently SSF outcomes, have been
under researched. Advances in other fields sugbasta more detailed, sharper focus on
leadership could give valuable insights into tHe teaders play in SSF.

In Chapter Four, | contribute to increasing underding about the conditions that
influence the capacity of local community membersuccessfully emerge as leaders and
engage with CBFM. Conditions are analyzed atelellof the individual, the community,
and high-level governance, and are organized usiodjfied versions of the Institutional
Analysis and Development (IAD) framework, Value-iB€INorm (VBN) theory, and
Schwartz's theory of cultural values. To facilgasuch an analysis, | use detailed
information from over 50 semi-structured interviewgh international SSF researchers
and practitioners.

This paper is written in the style of FrontierdMiarine Science to which it has been
submitted and accepted for publication, subjechitoor corrections but without changes to
the original text. For consistency and ease otlingg figures and tables have been
inserted close to their first reference in the t@ther than separated as in the publisher’s
version.

| declare that the work submitted is my own. Thetdbution by co-authors was as
follows:

Dr. Murray Rudd: supervision, review and editing
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4.3 Abstract

Local leadership is crucial to the functioning ot&l organizations in small-scale
fishing (SSF) communities. By analyzing local |leathgp experiences of 54 international
SSF researchers and practitioners, we aim in @gepto fill knowledge gaps that recent
research has identified regarding our understandifgfactors that influence the
effectiveness of local leadership. Influencing éastare organized using modified versions
of the Institutional Analysis and Development (IADamework, the Value-Belief-Norm
(VBN) theory, and Schwartz’s theory of cultural was. We identified factors that help
shape leadership engagement and effectivenessl@plenievels, including: precursors to
individual action that relate to potential SSF lkad perceptions of threats and
opportunities; institutional constraints at the iimdual level and community level; and
high level governance issues. Precursors to indaliéction were numerous and multi-
faceted, and individual behaviors were shaped kne a@lues and attitudes, culture,
experiences, and education. Motivation to partigipa leadership can either be altruistic
in nature or oriented towards self-enhancementick bf motivation for leadership could
be attributed to the individualistic nature of mdighers. The availability of capital assets
can facilitate or hinder participation in leadepshndividuals who may be willing to take
on leadership roles were often hindered by lacknohey and time, low educational
attainment, or poor social cohesion among commundaynbers. The interactions between
leaders and followers were crucial for effectivadership, especially a leader’s perceived
legitimacy and the ability of a community to gro@ppropriate successors. At the higher
level, constant policy change and the resultingetamty were linked to decreasing
motivation and apathy regarding SSF managemertieatocal level, and disintegrating
relationships between government level and loaadllactors. Our research highlights how
local leadership and context are linked, and suggesiential researchable hypotheses that
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would in the future help further advance empirieald theoretical understanding of

leadership influences in SSFs.

4.4 Introduction

Uncertainty is pervasive in small-scale fisheri®SKs) due to complex interactions
within and between ecological and socio-politicgstems. SSFs are, as a result, often
perceived to have low governability potential (&n& Bavinck, 2014). This perception is
exacerbated by a history of perceived failures bwytralized, conventional fisheries
management agencies (Imperial & Yandle, 2005; RerSmith, 2008). Consequently,
decentralized or devolved fisheries managementoagpes (Plummer & Fitzgibbon,
2004; Rudcet al, 2003) have become increasingly popular sincel889s (Chuenpagdee
et al, 2005; Jentoft, 1989; Pinkerton, 1989). Decertealigovernance systems transfer
decision-making power to local government managevhile devolved governance
involves the transfer of substantive decision-mgliower to local resource users (Ruedd
al., 2003), often through community-based or co-mamesge structures (Jentoft, 1989).

If the devolution of SSFs is to be more than a @ygovernments to simply
download their own management costs on commur(Mber et al, 2010), engagement
of community actors becomes central for succedbesare tasked with performing key
management functions (Armitage, 2005; Reddl, 2003). This is especially the case for
the local leaders, who are crucial for successfmrmunity-based fisheries management
(CBFM) (Al Mamun, 2015; Bodin & Crona, 2008; Evaasal, 2015; Gutierrezt al,
2011; Muehlig-Hofmann, 2007; Sutton & Rudd, 2014it&n & Rudd, 2015). While SSF
leadership characteristics and functions have lex@mined at a relatively coarse scale
(Sutton & Rudd, 2014), advances in other fieldg.(&upers & Weibler, 2008) suggested
that detailed sharper focus on leadership concapds methods could provide valuable
insights regarding the role that leaders play ifr ®&nagement. In particular, there is a
compelling need to also identify the social comdif that influence SSF leaders and
leadership capabilities (Al Mamun, 2015; Sutton &dd, 2014), as those help shape
ecological and socio-economic outcomes.

Here we seek to strengthen our understanding atdoich conditions — at the level
of individuals, communities, and higher-levels alvgrnance — influence the capacity of
local community members to successfully develop iladers and engage in CBFM,
thereby enhancing the delivery of positive ecolaband socio-economic outcomes arising
from the devolution of SSFs to their local commiasit To do this, we conducted semi-
structured interviews with 54 international SSFegshers and practitioners, focusing on

the characteristics of leaders and the challengaisthey face in SSF management. Our
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results thus provide broad insights into the inflees and mechanisms affecting local
leadership processes and outcomes in internat®ffias.

45 Methods

4.5.1 Theoretical background

Local leadership in SSF is influenced by numerasl¢ions across socio-political
scales, at the level of the leader's own househibldir community, and the political
context within which their community is embeddeah felp identify and organize our
analysis, we drew on insights from the InstitutioAaalysis and Development (IAD)
framework (Ostrom, 1990; Ostrom, 2005), Value-BeNerm (VBN) theory (Stern, 2000;
Sternet al, 1999), and Schwartz’'s theory of cultural valueh@artz, 1999; Schwartz,
2012). That combination helps to highlight condisothat influence the propensity of
individuals to engage in SSF management leadewsgpto identify ways in which the
broader social cultural and political environmemight influence local leaders.

4.5.1.1 Institutional Analysis Development (IAD) framework

The IAD framework is a universal policy analysiarfrework that helps organize
and facilitate analyses of how institutions operatel change over time, allowing for
greater understanding of the logic, design, anfopeance of institutional arrangements
in a wide variety of settings and scales (Ostro®901 Ostrom, 2005). We use it to
organize our analysis and help identify key chanastics of leadership at the individual
level and the institutions that catalyze or hinther development of leaders. When viewed
from an IAD perspective, community fisheries becameollection of social actors within
an ‘action arena’, the space where individualsrade exchange ideas and services, and
engage in contestation. The framework lays out Hmekavior is shaped by various
sanctions and rewards associated with particufsstyf rules or social norms (i.e., about
what, where, when, and how activities can be ua#lert; by whom; and about permitted,
required, or prohibited outputs and outcomes).

In a capital asset-oriented IAD (Rudd, 2004; Ruz2iall0), the state of the world is
framed in terms of various capital assets (Figw®),4which can be accumulated or
depleted. When valued assets and their resoureges fere perceived to be threatened
(hence linking to VBN theory, below), governmerdsmmunities, and leaders themselves
have a range of options to alleviate adverse camditthat inhibit them achieving their
objectives or adapting to changes in SSF conté&iiose investments can be in capital
assets themselves (e.g., education and trainimgtease leadership capacity), in changing

either the structure of the rules-in-use or theyqgifs, and in implementing process-
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oriented (rather than structural) changes in theegwmnce system (i.e., designing
participatory processes that enhance efficiencyuitgq legitimacy, participation,
accountability, fiscal equivalence, alignment witioral values, adaptability, resilience,

robustness or sustainability — see McGinnis, 2011).

Natural ~Manufactured Human Social Cultural  Economic Values filter: actors’ goals and
capital capital capital capital capital capital objectives, shaped by perceived
/ threats and opportunities
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Figure 4-1 — Basic action arena in terms of capisalets and resource flows (adapted from
Rudd, 2004)

Action arenas exist at multiple levels from a singbusehold, to regional, national,
or international governance organizations (Ostr@005). The IAD framework can be
used to structure the feedbacks between actiorasrérat are linked across different
levels. Our primary focus is on the operationalelewhere individual SSF actors or
organizations in their fishing communities make-tiayglay decisions. However, outcomes
from higher collective choice and political levalso affect them, creating facilitating or
restrictive conditions that affect local leadersipacity to engage and function in SSF
leadership roles.

When extending the IAD framework to multiple levélRgure 4-2) in our SSF
context, the lowest level (and that with the quatkeycle time) is that of the individual
leader, who makes decisions that help him or hachreéheir personal objectives (e.g.,
earning a living and having enough money for edogathildren) or broader objectives
regarding the state of capital assets in their camiy (e.g., infrastructure, social
cohesion) or region (e.g., health of fish stocksidividuals function within their
community, and are influenced directly by actiorfstlte community level (e.g., the
aggregated outcomes of local fishers on fish stos&sial norms that influence where,

when, and how an individual can fish). All actotstlze operational level of households
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and communities are influenced by the actions amdomes of higher level fisheries
management and other organizations tasked withrgmge or supporting the operational
level. For example, the formal rules that govercaldisheries are chosen at the higher
level, as are choices about enforcement intengity thhe allocation of resources to
operational level activities like habitat restooati At an even higher political level,
activities and their outcomes shape general pdiicgctions that reflect the desire of
governments or other high-level organizations (edgnors). In our analysis, we found
respondents who addressed issues at all levelssadithe multi-level IAD framework to

help organize and make sense of those comments.
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Figure 4-2 — Multi-level IAD schematic
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4.5.1.2 Value-Belief (VBN) theory

The VBN theory (Stern, 2000; Steeh al, 1999) seeks to explain environmentally-
significant behaviors. While fisheries leadershipymot entirely be an environmental
behavior per se, we believe that a modified VBN sedias a framework to organize
comments about threat perceptions, actor objectavas propensity to act in certain ways
— is useful for framing thinking about SSF fisherleadership. A key insight from VBN
theory is that threat salience is influenced byuanber of factors (i.e., cultural context,
prior experiences, core values, access to infoonaéind an actor’s capabilities — Figure 4-
3) that will affect the propensity of that actorteke action and influence the intensity of
engagement, subject to institutional constraintstheory, the more deeply rooted an
individual's beliefs are, the more likely an indivial is to be aware of the consequences of
their behavior (LOpez-Mosquera & Sanchez, 2012y0Bd environmental threat salience
research, we believe that the theory can also pkeato perceptions of new opportunities
that affect an individual’s propensity to engagdéhaviors that advance personal goals or
become engaged with higher level entities or ogions that have goals reflecting the
core values of that individual. For example, anvittlial fisher would be more likely to
engage in a local SSF management if governmenmnim@sons enforced rules against

poaching by community outsiders.

Competencies / Access to
Cultural awareness information Personal resource
background l constraints
Personal core value individual’'s beliefs Perceived threats / Propensity to engage Intensity of
orientation / worldview opportunities in leadership role engagement

Prior experience Community norms
(incl early education) and ideals

Figure 4-3 — Framing how individuals make choidesu leadership engagement

In the context of SSF leadership, individual leadglay a dual role: they act as
individuals, making choices about personal actitmet fulfill their objectives at the
household level; and they also make decisions daggrcommunity-level leadership
actions. It is important to distinguish between twe because taking on a leadership role
actually means that an individual also formallyimiormally fills a position at a level
higher than the household level. Thus, attenticedeedo be paid to untangling the actions
of individuals and to whether they are acting ohdbkeof their own household or as an

actor with a particular SSF management role tollfulf
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An individual's experience of working in a certamanagement or leadership
context can shape their motivations to participatguture projects. Experiences with
successful projects build reputation and crediptltat can encourage future participation,
while experiences with unsuccessful projects cacalirage future participation. Social
memory is the mechanism in which information regagcexperiences is stored (Adgetrr
al.,, 2005) and is embedded through community discossiand decision-making
(MclIntosh, 2000).

4.5.1.3 Cultural values

Cultural values such as freedom, prosperity andirggcrepresent shared ideas
about what is good, right and desirable in a sggMtilliams, 1970). Cultural values guide
people to understand which behaviors are apprepiratvarious situations (Schwartz,
1999). Cultural values are numerous and can d#igbstantially between countries.
Schwartz (2012) asserted that some values are wemigwith each other while others

conflict (Figure 4-4).

Figure 4-4 — Opposing value types (Schwartz, 2012)

With four quadrants, Schwartz (2012) defines ther fonajor values types:
openness to change; self-transcendence; conseryvatia self-enhancement. The closer
the values are, the more similar their underlyingtimations, while the more distant they
are, the more antagonist their underlying motivaioSchwartz, 2012). Therefore,
conflicts can arise between individuals and graigas hold different values. The value of
openness to change relative to the values of ceatsen captures the tension between
independent thought and readiness to change, atgesvahat encourage order,

98



preservation of the past and resistance to chddifferences of values emphasizing self-
enhancement relative to self-transcendence captiential tensions between the concern
for the interests of others (and the environmemnd) the pursuit of one’s own interest.

In synthesis, the IAD framework, and the VBN anttunal value theories facilitate
the in-depth analysis of leadership. Individualdefactors we focus on include cultural
values, prior experiences, and access to informaéith of which influence an individual’s
propensity to engage in leadership roles. The bekwveen individual-level factors and
propensity to engage in leadership is based oWvBi¢ theory (Figure 4-3). The intensity
of engagement is constrained by capital assets, (Bx@ncial and social capital) and
community-level activities (Figures 4-1 and 4-2)glker level factors at the political level
directly and indirectly influence local-level leadRip through policy direction and

regulation setting.
4.5.2 Empirical implementation

4.5.2.1 Interview questions

To collect contextual information on leadership wged semi-structured interviews
that offered participants the chance to exploraiassthey perceived as important
(Longhurst, 2010). Interviews started with a gehdiacussion on the fishery to obtain
information about the fish stocks targeted, fishimgthods used, perceived health of stocks
and the environment, and governance arrangemergsithdh asked four theoretically-
guided questions (listed below) to help direct avewsation. Participants thus had the
opportunity to develop arguments and engage in ajgrussions regarding key issues
while minimizing interview time (Weiss, 1995).

How do individuals come to be community leader$e effectiveness of local
leadership is related to the legitimacy or credipibf a leader. Theory assumes that
individuals who have a connection to the commuartyho originate from the community
are likely to be successful leaders (Ostrom, 20Q@pitimacy can also be enhanced
through formal processes of elections and rotatigtalander & Julian, 1970). In our
interviews we sought to explicate the processesltigh leaders most commonly emerges,
and the conditions and factors that aided or hediehis emergence from an individual
role as householder or small business person axtam that took on a formal or informal
leadership role at the community level.

Why do people get involved with leadership rol&&ftivations are an important
precursor to the performance of certain behaviGibdrsonet al, 2005). The expression
of inherent values is shown through motivationad¢b Motivations can determine whether

an individual will act in self-interest or for theterest of the wider community (Schwartz
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& Bilsky, 1987). Deciphering an individual's motitvan for becoming involved with SSF
leadership roles is therefore crucial.

Are potential leaders prepared for leadership r@l&Sapacity building is often
provided to local communities as part of CBFM petgeg(Pomeroy & Rivera-Guieb, 2005).
Training programs are either directed at the watenmunity, specific key interest groups,
or current leaders. Capacity building increasemdividual’s knowledge and skills, which
can be then utilized in an action arena (SternQ200ur question aimed to explore a range
of tools and approaches used to enhance leaddlity &ibfunction in SSF management.

Do individuals receive external assistance to emleaheir leadership capacity and
meet their responsibilities as a leadeffe introduction of CBFM structures often puts
additional pressure on community resources. In mastances local organizations do not
have the capacity to facilitate CBFM. For those namities, external assistance in terms
of leadership, technical assistance, and the faiidn of access to resources is required
(Pomeroyet al, 2001).

Do you think there will be any challenges to leathgys going on into the futurdf
addition to four theoretically guided questions, weluded one final question that asked
respondents to identify key future challenges réiggrleadership in SSFs. The aim was to
link leadership emergence to broader environmergeagnomic, political, and social

landscapes.

4.5.2.2 Sampling method

We selected cases deliberately to help ensureowered as broad a range as
possible of case study configurations, and to albdginions from individuals with diverse
expertise. Four contextual variables that were i@y important for SSF success were
used to broadly identify 16 general types of casdysconfigurations: development status
of the country where the fishery was located; weetlishers regularly participated in
CBFM; fishery complexity, defined simply as singleecies versus multi-species fisheries;
and management status (i.e., how established tlte i&&hagement arrangement was)
(Table 4-1). Our aim was to include at least oneecstudy from each of those possible
combinations. Sampling was therefore theoreticalfgrmed rather than random or
representative. Once as many variable combinatisrzossible were covered with at least
one interviewee, we added interviews opportunijiGcross case types until we reached
our target of at least 50 interviews in total (as@nable number for future Qualitative
Comparative Analysis research — see Sutton & R2a15).
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Table 4-1- Number of case studies for each cordipm type

Configuration Development Fishery Fishery Management Number of
status participation  complexity arrangement  cases

1 1 1 1 1 11

2 1 1 1 0 7

3 1 1 0 1 2

4 1 1 0 0 4

5 1 0 1 1 2

6 1 0 1 0 1

7 1 0 0 1 1

8 1 0 0 0 3

9 0 1 1 1 3

10 0 1 1 0 2

11 0 1 0 1 3

12 0 1 0 0 6

13 0 0 1 1 0

14 0 0 1 0 1

15 0 0 0 1 3

16 0 0 0 0 5

Development status: using Human Development InBEX), cases in very high and high HDI nations weneked 1,
and cases in medium and low HDI nations were rafkédsher participation: if fishers regularly peigated in CBFM
decision-making the case was ranked 1 and if hetcase was ranked 0. Fishery complexity: if tree GSF was mostly
single-species in focus, the case is ranked 1fandstly a multi-species focus, the case is rartkkddanagement
arrangements: if SSF management techniques weéyeegibblished, the case study was ranked 1 amelnfor
unestablished, the case study was ranked 0.

Potential case studies were identified using ac&gournals, organization
websites, project reports, and the Too Big to IgnofTBTI) SSF database
(toobigtoignore.net/issf/). After case studies welentified, potential interviewees were
contacted via email. Our criterion for selectingteimiewees was based on their
involvement with the SSF. To be involved in thisegarch, the individual had to either be a
researcher of, or a practitioner within, a focu§&F. As such, our respondents included
academic researchers, government scientists, mpatives from NGOs and leaders in
community-based organizations. This ensured weredva range of insights and opinions
on SSF leadership from individuals in differentioeg and with different backgrounds. Of
200 individuals contacted globally, interviews (Vakype or Google Hangouts) were
conducted with 54 respondents between Januaryuan@Qd15.

Kingdon (2003) defined leadership as key individualho by their skills,
experience and personal characteristics are pdtifi being a central and influential role
in social processes. Due to the complexity of lestip, the lack of a common definition
for SSF leadership, and the difference in leadprstructures between SSF communities,
we decided not to have a fixed definition of leatigy. Instead we left respondents to
define leadership in a manner that was appropt@their case study; for example, this
included a single individual or a group of indivads, external or internal actors, and
informal or formal leaders. As we took insightsnrwoth academics and practitioners, we
had an even mix of respondents who were researdreilvisors to the SSF, and

respondents who were themselves leaders.
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Interview questions were approved by the DepartnoénEnvironment research
ethics committee at the University of York in Novaen 2014. Confidentiality agreements

were signed by all interviewees and transcriptevetored on a private device.

4.5.2.3 Data analysis

Interviews  were transcribed and coded using NVivooftware
(www.gsrinternational.com). Theme identificationingportant to show recurrent unifying
concepts or statements within data (Boyatzis, 199®yiori themes were defined drawing
on terminology likely to be important for theorely-informed discussions of SSF
leadership performance (i.e., terms relating tcepial precursors to individual action;
individual and community level action choices anshstraints; interactions between
various social groups; and higher level socio-pmlt influences). As the interview
transcripts were analyzed, themes and sub-themes wedified, refined and often
combined to improve clarity. Further, theme struetavolved inductively with emergent
themes reflecting representation of unanticipatetrview responses (Bradlest al,
2007).

4.6 Results and discussion

4.6.1 Interview results

Our 54 interviews covered 52 case studies and 1B afase study configurations
(Table 4-1) from 34 countries (Figure 4-5). Conadins lasted between 30 to 120
minutes, resulting in over 46 hours of interviewcawlings that were subsequently
transcribed for textual analysis. In our subsequeporting of results, we summarize the
number of respondents who made reference to pkatithemes and provide selected
interview excerpts. For confidentiality purposesspondents are numbered R1, R2, etc.
This research relied on the opinions and viewsesged by our respondents. The potential
for biases among our respondents was, we hopemiaigdl by collecting and reporting on

information from a wide range of interviewees asrderse case configurations.
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Figure 4-5 — Map showing case study locations
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4.6.2 Factors affecting individuals’ propensity to engagevith leadership

4.6.2.1 Cultural background

Individuals’ perceived threats and propensity faking action are influenced by
shared culture and unique personal experiencestur€uinfluences an individual's
behavior by shaping a repertoire of shared habitdls, and values (Swidler, 1986).
Cultural conditions can be either conducive forlaxilve action or act as a barrier (di
Falco & Bulte, 2011; Pomerogt al, 2004), and either can influence leadership patent
We found cases studies in this research that drbdiboth possibilities, where cultural

context was conducive to collective action and vieesa (Table 4-2).

Table 4-2 — Cultural values facilitate or restteadership/collective action in SSF
management

Key findings Comments/tally
Fishing is an important part of cultural identityiah 7

incentivizes leadership and community participatio®SF

management

Culture is not conducive to leadership and commyunit 4

participation in SSF management

Seven of our cases studies highlighted culturatecds that facilitated collective
action. For small-scale aquaculture in northern Bainka, collective action was
traditionally practiced in cooperatives and asdama. R1 emphasized that “if people are
used to working collaboratively, its's easier.” lksies and fish resources were an
important part of the community’s cultural identityVelondraike, Madagascar. R2 stated
that “it's completely intertwined with who they aies people”, so that consequently
community members actively participated in actestwhich focused on protecting those
resources. Religion also influenced fishing acggivind conservation measures. In
Bangladesh, fishing activities ceased in line witimdu and Muslim festivals. R3 noted
that fishers have built a special connection to fiekeries, which has helped place a
conservation value on fish stocks. The relative bgemeity of communities in the Khong
District, Laos — in terms of ethnicity, languagelanlture — enabled effective information
exchange between community members. R4 reportédhisaenabled individuals to easily
evaluate the actions of others.

For other contexts, collective action was hinddogccultural influences. In many
SSFs, fishers had individualistic tendencies, wiretiuced the likelihood of collective
action and of following a leader. R8 describedBlagau fishers of Wakatobi, Indonesia, as
“rugged in their individualism” and questioned “wbp earth would they accept someone

being a leader, when they know everything they nee@now.” Similarly, fishers in
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Scotland preferred to act independently of regigmnatuping; that independent orientation,
which was a valued trait among fishers in the negiondered the potential of CBFM (R9).
In part, a fisher's individualism is attributed ttoe characteristics of the resource.
Fisheries are a common pool resource, charactertzgdtwo defining features,
excludability and subtractability. When fish stocke declining, this can place fishers
under pressure to participate in a race to fishtr@@s 1990). Independence and
individualistic tendencies should not be regardeduadesirable characteristics, as they
encourage the propensity to think and behave fréatjlitating the ability to make quick
decisions (Poggie, 1980). However, in those casd®mt is the likelihood of fishers
working collectively, following a leader or becorgima leader themselves? Poggie (1980)
recognized that CBFM needs to be compatible withghycho-cultural characteristics of
the fishing community: new management structuresulsh encourage free thought in
decision-making, independence, and the creatiorcashmunity ownership whenever

possible.

4.6.2.2 Core values

Our respondents highlighted that individuals haviffednt motivations for
leadership (Table 4-3). The motivation of a leaidduences his or her behavior and can
consequently significantly influence the overafeefiveness of the organization (Giberson
et al, 2005). We found that altruistic, self-enhanciagd environmental motivations all
played motivating roles for individuals to engagdeaders in differing cases.

Table 4-3- Core values are expressed in motivafimntking on leadership roles

Key findings Comments/tally
Individuals become involved due to altruistic value 9

Individuals become involved due to the opportusitié self 18
enhancement

Livelihoods (13 out of 18)

Connections (3 out of 18)

Social recognition (2 out of 18)

Individuals become involved due to environmentdliga 7

Nine respondents attributed motivation for leadgrsto altruistic factors. In
western Canada, R12 noted that older fishers kegliethat “it's time to give a little
business back to the industry, the industry has lge@d to me and I'm going to put my
time in.” Similarly, older fishers in Bangladesh nefound to be motivated to, “support
their community and ensure the continued liveliroddr future generations” (R3). In
Cambodia, R10 recognized that there will alwaysabaember of the community who is

committed to improving the life of community memer
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Many leaders were motivated for self-enhancementqaes. Simply getting paid
was enough encouragement for poorer individualdatawi and Tanzania to take on
leadership roles. Securing livelihood opportunitiess particularly important in western
Canada: “I think a lot of it is that this is théirelihood, this is how they and their families
survive” (R12). The connections made with exteridluential actors through leadership
activities are a second motivating factor. One oaesglent (R17) stated that “individuals [in
Argentina] are always trying to get help or tryitigyconnect themselves to other levels,
politically”. R13 noted that leadership in Spairritigs all sorts of benefits, because you
are the linking organization between all the fishand the government; | think that’s a big
motivation.” Social recognition was also a motiagtifactor according to two of our
respondents. In Australia, R18 highlighted thahdis “are proud of the recognition they
receive...they tend to be held in high regard byrtbemmunities and this social license is
important to them and their families.” In Laos, dtiers are people who were more
interested in the prestige of the position, ingbase that they wanted to be known in their
communities as important people” (R4).

Environmental values were attributed as motivatagjors by seven respondents.
A member of a local environmental group in TaunBaty, Maine had little confidence in
the State government; his motivation for partidipgt was to represent sound
environmental policy (R23). In the Philippines, R2@ghlighted that leaders “do not get
paid for the work, it is purely a voluntary servid¢bey believe in the cause of resource
conservation and protection.” Similarly, R30 commeenthat the leader of a marine
protected area (MPA) in Spain was a local univensibfessor; “he was on a mission for
sustainability; he was really passionate about it.”

Our findings offer insight into the motivations tfaders in SSF and highlight
different value structures. In line with the work $chwartz (2012), it is possible to
hypothesize that individuals with altruistic or gpheric tendencies are more likely to
serve collective interests for the good of cons@wma whilst those who express self-
enhancement values are more likely to serve indalidnterests. However, individuals
have multiple values which emerge at different 8roalling for a temporal component to

future leadership research.

4.6.2.3 Prior life experience — early education

Our respondents identified education as a key fattat influenced fishers’
behavior.The introduction or re-establishment of participgtapproaches often included
elements of education, training or capacity buigdiiducation increases awareness and

influences perceptions and beliefs that guide hub®dravior (Hungerford & Volk, 1990;
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Stern, 2000). Multiple educational approaches fiereasing awareness were practiced in
our case studies and targeted both children antisadis early education is thought to
influence threat salience and behavioral choicatsiaffect on worldviews (as opposed to
skills- and awareness-building in adults, which caore directly and immediately affect
perceptions regarding threat salience (Stern, 30@@) deal with each separately.

Marine programs were developed for school childreseven countries including
Tanzania and the Philippines. Increasing awarefiess a young age embedded the
importance of marine ecosystem sustainability (@adbl4). R7 reported that after two
decades of the marine program on Apo Island inRhaippines, local children had a
strong sense of place and their marine environmest ‘sacred’ to them. Similarly, an
MPA organized by the Community of Arran Seabed T(G©OAST) in Scotland, UK, has
received strong support from the local communit§9Rttributed that level of support to
“the continued presence of COAST at community evemd awareness raising activities

for children in local schools.”

Table 4-4 - Prior experiences influenced engageitimeatigh multiple pathways

Key findings Comments/tally

Early childhood education increased the awarendesal 7
people of all ages

4.6.2.4 Human capital — adult education and awareness of $3hreats and
opportunities

Human capital refers to the stock of knowledge ihditviduals possess in an action
arena. The ability for individuals to adopt moreffiable and secure livelihood strategies
from SSF is in part dependent on education (De&#mishnan, 1996). Adult members of
the community benefited from awareness buildingoopmities that were created through
the development of workshops, training programs, @mmunity events (Table 4-5). R3
reported that programs in Bangladesh taught losdlefs how to brand their fishery
products and participate in micro-credit prograifise development of a co-management
program in Spain increased local awareness ofntipgitance of local fisheries resources
to the local livelihoods. Consequently, R13 noteal tfishermen were volunteering more
of their time to participate in surveillance and nioring. R30 reported that local
ecological knowledge, a form of knowledge held dgal resource users, was incorporated
in Spanish MPA proposals, and that this “fosterezkase of ownership and that's what

made it succeed.”
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Table 4-5- Human capital at the local level impagstsndividual's ability to lead

Key findings Comments/tally

Awareness of other opportunities has reduced niaiivéo 6
remain in the SSF industry

Fishers have poor educational levels that can iinpasticipation 8
in SSF leadership

Many local fishers, however, have minimal formaleation, and this can reduce
their ability to participate in CBFM (Glaser, 2003pllup, 2000; Vedeld, 2000), a point
that was reiterated by our respondents. In Sweldénhighlighted that language barriers
hindered local fishers in their application for aafihe Stewardship Council (MSC)
certification, which recognizes the sustainabilifya fishery. Similarly, few community
members had the level of education required fohdriglevel positions of an MPA
authority in Tanzania; R24 reported that “you hawée able to write on the computer and
you have to be able to write in English, so thaité the number of people who can apply
to the job.” Many individuals simply do not haveetbapacity or disposition to be leaders.
Respondents from the UK, Chile, Canada, and Ecuadgitlighted that little or no
capacity-building was targeted specifically at ke@thip. Lack of capacity-building for
leadership was attributed to poor funding oppottesior leaders having too little time to
attend workshops. Capacity building for leaderskgs provided for Beach Management
Units (BMUs) around Lake Malawi and Lake Victorrakast Africa. However, R31 stated
that local fisheries officers did not have the aafyato transfer knowledge on to their
successors, and R22 added that training was ona-otiture, not followed by successive
training that built skills over time.

Several of our interviewees also reported thateased levels of awareness
regarding other livelihood and investment oppotiasj combined with the uncertain
nature of fishing, could deter individuals from @mng in SSFs. In the Philippines,
fishers were “less interested in managing the fish®ecause they don’'t depend on it
anymore” (R32). In Argentina, “the sons and daughtef fishermen don’t want to
continue in fishing” (R17). Similarly, R31 emphasizthat fishers around Lake Victoria
were beginning to invest more in their childrenueation and that, as they did, their
motivation to participate in SSF collective actideadership and management was

diminishing.
4.6.2.5 Access to resources

4.6.2.5.1 Financial capital
Many small-scale fishers are extremely poor and \iell below the poverty line

(Béné, 2003). Financial capital at the individualdl is therefore often limited. Our
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respondents noted that fishers’ poverty levels ctgzh on their ability to participate in
CBFM in Tanzania, Bangladesh, Malawi, and MadagadoaVietnam, R15 stated that
“the folks on board are also actively engaged cusgag a livelihood, so there isn’t a huge
amount of time to spend doing project activitieisT was reiterated by R37 who
recognized that “people may be willing (to partatg) but not able... an individual, whose
livelihood relies on them being out in the industrthat is a constant problem...it's a catch
22.” Timing issues were exacerbated by fishers wgrkours that are highly influenced
by tides, and R23 reported, “no matter how cargfulle planned, securing 100%
attendance was impossible.” Fishermen are incrglgsbeing put under greater pressure
due to dangerous working conditions, reduced stoeksl stricter regulations. It is
inevitable that time will become even more restdcin the future (Salast al, 2007).
Therefore, the need to provide a secure incomecestine time fishers can devote to both

leadership roles and collective action (Table 4-6).

Table 4-6 - Financial capital influences leadergiopential

Key findings Comments/tally

Many individuals have too little money to be invediin 8
leadership activities

Many individuals have too little time to be invotien leadership, 6
activities

Mechanisms that strengthen social capital 4

Manufactured capital such as fishing boats andni@dgy are the stock of
produced assets that people use over time (Rudd)2The importance of manufactured
capital was referred to by two of our respondeflhough this is a low level of coverage,
we included it as a distinct category to emphasizamportance of further research on the
influence of manufactured capital on leadershipBamgladesh and Indonesia, a fisher's
access to boats was the basis of their leaderstup.the Bajau in Wakatobi, formal
leadership among community members was an uncomwoeoarrence. However, R8
confirmed that “temporary leadership can emergaiindividual gets a bit more money,
who maybe owns three boats and has a crew...thi$ miicy-based leadership, it's
fisheries-based leadership but not because ofdbd to manage the fishery, it's just what

you do to run your business.”

4.6.2.5.2 Social capital
Social capital is an asset built on social netwdfksdd, 2000; Krishna, 2002). It
facilitates the transmission of information anduipion, and is a key factor influencing
the socio-ecological sustainability of CBFM (Rud2004). While social capital by
definition needs multiple actors to function, orenaconceptualize that an individual’s
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access to social capital — their niche in the ndtwe strongly affects their capacity to
engage as an effective leader. Social capital $® @n important resource from an
organizational perspective at higher levels of ngan@ent and political choice processes.
Social capital was an important influencing fadtoiour case studies (Table 3-7
Trust and confidence between community members edsed the need for strict
enforcement in the tilefish fishery in northeastAJ&R42). Limited bonding social capital,
or the bonds between likeminded people, was, howealso reported at the individual
level. Poor social cohesion between fishers prekobllective action in the Galapagos
Islands, Ecuador. R43 attributed this to the peawva of fishers from mainland Ecuador
who had stronger connections to their home comnasnitn Western Australia, bonding
social capital was commonly weak among abalonefssiR44 argued that this was due to
“the historically fractious relationships betweeishers.” R5 recognized that social
bonding between community members around the sbibieake Malawi needed to be

strengthened in order for shared objectives todweldped.

Table 4-7- Human capital at the local level impastsndividual's ability to lead

Key findings Comments/tally
Social capital is apparent in the SSF community 6

Social capital is not apparent in the SSF community 4

Mechanisms that strengthen social capital 4

A potential mechanism for increasing social capiteés also highlighted.
Experiences of working collectively are stored Ire tsocial memory of communities
(Adgeret al, 2005). Members of SSF organizations in SpainMathwi who participated
in prior CBFM projects had heightened confidencd &mist in their collaborations with
other fishers. In these communities, leaders usedekperience of working collectively
and the social memory of the fishing community tartigipate more effectively in

subsequent projects.
4.6.3 Community level leadership issues

4.6.3.1 Leadership legitimacy

At the community level, individuals need to be ddesed in relation to the formal
role that they play as leaders in fisheries managemLegitimacy is a psychological
property of leadership that allows followers to qeeve appropriate, proper, and just
leadership (Tyler, 2005). Legitimacy is the commaay of signaling acknowledgement of
a leader (Hollander, 2012). By accepting a leaftdipwers influence the strength of a

leader’s influence and consequently the performamicéhe group. Over half of our
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respondents identified legitimacy as important &nghlighted the numerous pathways
individuals can become legitimate leaders (Tab®.4-

Table 4-8 - Leadership legitimacy impacts an indlisl's ability to lead

Key findings Comments/tally

Leaders can gain legitimacy in numerous differeaysv 36
* Elections (13 out of 36)
* Origins (23 out of 36)
 Leadership activities (21 out of 36)

Legitimacy can be achieved through formalized meidmas of nominations,
elections, and rotations, processes that defineday rules and provide clarity regarding
the leadership role within which individuals areag#d and act. Elections also create a
heightened psychological difference between foli®aand leaders (Hollander, 2012). To
become a member of an Inshore Fisheries Group JIFGScotland, R9 reported that an
individual had to meet certain criteria outlinedthg organization’s guidelines. In western
Canada, to gain a place on the Board of Direcfmsspective members were required to
be nominated and elected by current members (Ridividuals from regional groupings
in New Zealand were nominated to become represestabn the New Zealand Rock
Lobster Industry Council (NZRLIC) by other commuynimembers (R20). Elections
increase legitimacy, but in some circumstancestielex can also lead to unrealistic
expectations of leaders and consequently they caorbe the subject of criticism
(Hollander & Julian, 1970). Elections can, for arste, be corrupt (Hauck & Sowman,
2001) or poorly executed in the face of communitgnmbers’ low literacy rates (Xu &
Ribot, 2004).

Our case studies reiterated that the geographginooif a leader can be important
for leadership legitimacy. Local leaders who hawieap understanding of local processes
and cultures are essential for collective actioregiid, 2007; Bodin & Crona, 2008;
Gutierrezet al, 2011; Meaton & Low, 2003; Olssost al, 2004). Calettasor fishing
federations in Chile have strong social bonds, itepdR33 to assert that when someone
comes from another area, “he will always be anidets Leadership positions were
maintained within family units in Quinta Roo, Megicand Apo Island (despite formal
elections for barangay leadership in the Philipp)n&SF leaders were also found to be
traditional leaders in Malawi, Canada, Vietnam, 4,athe Philippines, and Malaysia, a
factor that helped increase their legitimacy amoogmunity members.

A leader’s legitimacy can also be enhanced thrduglor her actions. In our case
studies, a leaders’ legitimacy was strengthened thigr reputation, and the trust,

accountability, and transparency that they engeutein Madagascar, R34 noted that
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“‘community members have seen the benefit (of thesder), so trust had already been
developed.” Similarly, in the Philippines, R29 highted that “although leaders do not
possess leadership skills at first, they evolvbaagood leaders because of their first-hand
knowledge...they gain the trust of the people in toenmunity.” The most important
criteria of developing leadership in Jordan fiseenvere transparency and openness (R25
and R26).

4.6.3.2 Leaderful issues at community level

Creating ‘leaderful’ organizations can be importdior SSFs. A leaderful
organization encourages each member of the comyntmigain experience of being a
leader concurrently and collectively (Raelin, 200Bue to the difficulties of leadership
succession, it is important to expand the focuseatlership. The image of ‘successful
leaders’ has to shift from developing individualaders to developing ‘leaderful
organizations’ of multiple leaders (Al Mamun, 201%hereby increasing the pool of
potential leaders. Succession is a social procet&rdined by the interactions between
leaders and their constituents, and the capabsilaielocal communities to produce new
leaders (Hart, 1993). Our respondents identifiedesd concerns about leadership
succession (Table 4-9) and techniques to potentiadilitate more successful leadership

succession planning.

Table 4-9 - Succession is a beneficial attribuge belps in the longevity of successful
leadership

Key findings Comments/tally

Concerns of the ability to produce successorsgfatdership 24
» Motivation (6 out of 24)
» Poor capacity building (13 out of 24)
 Lack of up-and-coming leaders (8 out of 24)
 Barriers to young people (4 out of 24)
Techniques to ensure successful succession planning 20

Motivation was found to be a limiting factor in teship succession. R5 noted that
local chiefs in Malawi had minimal motivation foeddership, as CBFM projects were
implemented by the government. Reduced motivatmargy SSF leaders in Argentina was
due to fluctuating support from governmental deparits and poor success rates of prior
CBFM projects; R17 reported that “the fishers stémvith a lot of motivation and strength,
but the same people who are still in the fisheaes tired of continuing...it's really
difficult to maintain the motivation.” Similarly, B0 stated that due to reduced
effectiveness of an MPA in Spain, the local leadétotally deflated, he doesn’'t want to

be involved anymore.”
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Leadership succession was impacted by the lackpednd-coming leaders. In
northern Scotland, R50 reported that “we put aneddin the local press and invited
applications from anybody who was interested...wen'tlidet many people who were
interested.” A limited pool of potential leaders svalso experienced in Taunton Bay,
Maine; R23 commented that the “area and the resowere just too small...we were a
very limited number of people who were interested #hat meant we were an inbred
group by the end, we didn’t get the fresh bloodweee hoping for.”

An aging population of fishers contributed to camee regarding leadership
succession. Reporting from Spain, R13 noted than{of the community leaders in the
gooseneck barnacle industry are older, which cdudd problematic considering the
dangerous nature of the fishery.” R12 added thdt thie retirement of older fishers, years
of cooperative expertise and local knowledge wes\lito be lost. Despite concerns of an
aging population, barriers to young, nascent leadere also highlighted in some cases. In
Tanzania, India, and Malaysia, older members of dbexmunity often discounted the
authority of young members. R24 recognized thau“flave an older guy and he doesn’t
want to listen to the younger guy who was suppdsdik a leader, it's very difficult — it's
definitely a cultural thing.”

To overcome concerns of leadership succession, approaches should be
developed to ensure the longevity of leadershipaCiy building was used in several of
our case studies as a method to train individuaisidadership. A non-governmental
organization (NGO) called Blue Ventures providedaviyeelected individuals in Bel Sur
Mer, Madagascar, training in leadership and orgdima management skills (R2). R35
reported that in a regional project in the Carilshebocal fishers were given the
opportunity to attend capacity building workshopsl @onferences on SSF. Similarly, R28
who worked for an NGO in Mexico, stated “over tlastlthree years, we have worked
quite heavily on leadership, working on administratand business training, because it's
not something they are used to.” Succession plgnrihre process which stabilizes the
occupancy of key positions and consequently hetp®risure the continued effective

performance of an organization (Rothwell, 2010gls0 explicitly needed.

4.6.3.3 Vertical collaborations between communities and ageies

Nesting CBFM organizations in numerous institutiolagers is crucial (Dietzt
al., 2003). Community-based management has been eeptotfail when communities
lack linkages to higher levels of government (CydBeeno & Basurto, 2009; Lejano &
Ingram, 2007). Our cases studies reiterated thefiigermf establishing and strengthening

ties to different levels of SSF management orgaiozsa (Table 4-10). Linking social
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capital is important to this process and refergh@® ability of groups to engage with
external agencies to either influence policiesemource allocations (Pretty, 2003; Rudd,
2000).

Table 4-10- Interactions between different SSF nirgdions/agencies at different levels
affect leadership

Key findings Comments/tally
Horizontal and vertical linkages are beneficial ladership 13
groups

Young, educated leaders are crucial in securingeahdncing 4
linking social capital

Several of the fishing organizations in our casieslies demonstrated effective
linking roles. Fishing federations in Chile’s coimagement structure played important
boundary spanning roles by communicating commuisgyes to state agencies and vice
versa (R36). The New Zealand Rock Lobster Indu§touncil (NZRLIC) provided a
method of linking regional groups with the govermmien New Zealand. Our respondents
also noted methods of enhancing linking social te&piln the Caribbean, R35
recommended the use of neutral platforms to fatdithe interaction of different actors
including fishermen and government representati@&siilarly, in India, the Palk Bay
Fisheries Management Platform was created to ktoggther key fishing stakeholders
(R46).

Local leaders are crucial in establishing and eaingninking social capital. A key
factor in the ability of communities to interacttiwvhigher levels of SSF management is the
presence of educated, young individuals (Krishr2022. These individuals provide a
mediating role by dealing with the complex proceduiof a state and understanding
complicated governmental language. The importarficaceducated, younger generation
was reiterated by our respondents. In Chile, sooumger generations of fishers have been
given the opportunity to study technical aspectishing and are thus more prepared and

educated. R36 stated that these individuals “haw®ader perspective on things.”

4.6.3.4 Elites and power

Traditional leaders have significant influence oveommunity processes.
Traditional leaders include religious or spiritledders, caste leaders, and local elites. The
potential gains from natural resources such assfigreand fishery products have often
enticed local elites to act in self-interest. Canmntly, the presence of local elites has
been associated with embedded power inequalitidstian ineffective use of community
resources (Hauck & Sowman, 2001; Kull, 2002; Lar&dRibot, 2004; Njaya, 2007).
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Our respondents emphasized that local leadersmptisnmune from the abuse of
elite capture (Table 4-11). R3 noted that formaipons in Bangladeshi co-management
were often usurped by rich individuals, who weré members of the fishing community;
consequently ethnic fishers (Jalyasgre unable to participate in decision-making. In
Indonesia, R45 asserted that CBFM was not the d@stoach for fisheries management;
collaborative or co-management should be implentertie allow for the -careful
monitoring of community elites by external acto@ne respondent also noted that local
elites also worked for the interest of the commuriR5 commented on a village chief in
Malawi who recognized the dangers of elite captlifee chief purposively did not sit on
the Beach Village Committee (BVC) but instead ostfeed rotations when committee
members became tired or unmotivated to performelesduip responsibilities. R5 referred

to this individual as a “benevolent puppet master.”

Table 4-11- Elites have a profound influence on ®BRrough their leadership

Key findings Comments/tally

Elites have an influential impact over CBFM for bh@ositive 6
and negative

Local elites have a strong influence on CBFM. As oase studies show, the
activity of local elites can reduce the legitimaeof local leadership. In addition, the
presence of local elites can lead to the dilutibwioler community input, corruption, and
improper use of community resources (Mahaetyal, 2006). However, elites can also
help achieve successful SSF management, for examMalawi and Mozambique, where

traditional leaders have become advisors to SSktiees (Crona & Bodin, 2006).

4.6.3.5 Interaction between leadership groups

Implementing new management structures introduees institutions, leadership,
and potentially new power struggles into SSF conitirema As Pinkerton (1989)
recognized, key outputs of CBFM to consider arerbes relationships that are created
between different community organizations. It ipexsally important to consider how old
and new institutions interact, and how power rel&hips play out (Amy, 1987). The
interaction between old and new leadership prowdzbetan important influencing factor on

the effectiveness of local leadership in our casdiss (Table 4-12).

Table 4-12 — Harmonious interactions between ‘alttl ‘new' leadership groups

Key findings Comments/tally

The interaction between old and new leaders isartxthe 6
effectiveness of SSF
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Our case studies highlighted experiences whereeimghting agencies chose to
create new leadership authorities within a comnyunithe Galapagos National Park
(GNP) was the main administrator of the Galapagosifdé Reserve. In 2008, the
Ecuadorian government approved a new constitutitat treated a new governing
institution called the Galapagos Governing Coun@GC). R43 identified deep
uncertainty about the function of the GNP and Gdfces the new reforms were
implemented in 2008. In Malawi, working relationshibetween the newly implemented
and formalized BVCs and traditional village chietsntinued to influence CBFM
effectiveness; R22 emphasized that there is “adibgnof management systems where you
have the chiefs and the villages on one hand anddliernment on the other; when there’s
transparency and accountability it's good and wiheme’s not, it's bad.” In the creation of
the Gulf of Mannar’s Bio-Reserve in India, managiagthorities chose not to work
through existing leaders but created parallel aitibs, although R38 questioned “whether
this was an entirely sensible decision.” R3 repbthat project officials in Bangladeshi co-
management arrangements decided to hire new l@adets, as many community
members were unhappy with the existing leadership.

Limited research has been conducted on how exidwaglership and newly
implemented leadership can work together. Our sas#ies indicated that the transition is
often complicated and characterized by uncertaldtycertainty is particularly evident in
the responsibilities of each leadership group. Comitg members often questioned the
legitimacy of their leaders, which reduced the allegffectiveness of leadership. It is
important that agencies implementing CBFM constterimpact new leadership can have
on exiting leadership and on the relationshipsdeatiave with SSF communities.

4.6.4 Interactions between local leaders and external acts

CBFM often requires external assistance from omgiuns such as NGOSs,
government agencies, and research organizatiomagieg et al, 2001). Depending on
local leadership capabilities, external actors megd to perform leadership roles. Roles
may include identifying management options, prawdadvice and expertise, and helping
in community capacity building. Our respondentslioatl a variety of experiences with

external leadership (Table 4-13).

Table 4-13- External assistance is important tceffectiveness of SSF leadership

Key findings Comments/tally
External assistance brings benefits to local S8Es 10

External assistance is not beneficial to local &aEership 9

External leaders are paramount to local groups 12
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Several respondents highlighted the positive eepeds of working with external
leaders. An external leader proved invaluable tall&SF in Argentina; R17 reported that
“an outsider from Washington had a lot of expereeand knew what was happening in
other fisheries and how to manage resources...heniaegh and invited fishermen,
students and researchers to visit communities ileCto learn of their experiences.”
Respondents from Vietham and the Philippines reieegnthe work of system thinkers
who could leverage important resources from intional organizations and link them to
communities who required extra help.

Despite the importance of external leaders, barrigere also highlighted that
restricted their effectiveness. Reflecting on therkwvof a governmental representative in
Scotland, R50 commented that “does he add any(tengur community)? No, he’s not as
experienced in businesses as some of us are, haotisexperienced in fisheries
management, he’s not nearly as knowledgeable dbedishery as our fishermen, so what
does he add?” Concerns about the capacity of exttégaders, in terms of resources and
knowledge of local systems, were also highlighteg respondents from Malawi,

Bangladesh, Madagascar, and the Solomon Islands.
4.6.5 Higher level political contexts

4.6.5.1 Institutions and management

Institutional design — various management techrigymlicy instruments, and
other required, permitted, or prohibited activiteesd outputs — is used to influence SSF
resource use at the local level (Ostrom, 1990; R28A84; Rudd, 2010). Our case studies
highlighted how rights-based approaches and dingayments provide economic
incentives, which help shape fishers behavior @a#il14). If such approaches are
designed properly, they provide incentives for dishto balance resource stewardship,

economic efficiency, and social welfare (Castre§d@harles, 2013).

Table 4-14 - Management techniques influence ledlepotential at the local level

Key findings Comments/tally
Rights based approaches influences behavior &d¢hélevel 4

Economic incentives are provided to influence bébraat the 3

local level

Rights-based approaches used in our case studiedéa limited entry, individual
transferable quotas (ITQs), individual fishery qudtFQ) and territorial user rights in
fisheries (TURFs). The implementation of rightsdzhspproaches can be contentious due
to the exclusion of some community members from fieeery (R12 and R42). R51

recognized that younger members of SSF communfbesd it difficult to obtain
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potentially expensive licenses. In northeast USAS& management plan, which included
a limited entry program and an IFQ, was initiallyetmwith resentment from excluded
fishers. However, after concerns were addressed,r&dorted that the management plan
now runs smoothly, has secured rights for locaidis, and has increased cooperation
between community members. Similarly, the NZRLIONiew Zealand is made up of nine
shares owned by regional groupings and incorpossparate TACs. Through the work of
the NZRLIC and the use of TACs, R20 stated thatefis have heightened custodial
attitudes resulting in higher levels of environnatistewardship.

Economic incentives can be utilized to motivatddisnen to participate in and
comply with CBFM. In a small Jordanian fisherie®jpct, economic opportunities were
created for local fishers by project officials whieated partnerships with local businesses
(R25 and R26). Similarly, in northeast USA, creatimarketing ensured local fish was
increasingly sold in local restaurants (R42). Irot®&md, a major retailer invested in
fisheries resources from a remote SSF; R50 notedishermen can see quantifiable
advantages of imposed management tools, those #&welsnore likely to be a hit with
them.” Payments to cover transport costs and aldiregh were given to participants of co-
management projects in East Africa (R31). HoweasrR5 emphasized, “unfortunately,
every time you pay someone for work that is in tiedective interest, it reduces their
incentive to contribute to anything else in theledive interest without being paid to do
S0.”

Economic incentives are powerful tools used tocentishers to participate in SSF
management. Increased motivation for participadiod compliance with regulations was
evident in our cases studies for those individudi® have access to rights and/or direct
payouts. Those same individuals may be more intlioefollow a leader they perceive
will maintain their access to economic incentivas ewen take on leadership roles
themselves to maximize the outputs of their rigHtswever, as our results allude to, there
are limitations to rights-based approaches anatpayouts. Reducing access to fisheries
resources has social and economic costs to figmetsheir families (Kittset al, 2007).
Poor fishers and younger members of the commuméayoéten unable to accces rights,
which reduces the likelihood of their participationCBFM and leadership activities. In
addition, the longevity of direct pay-outs influesccontinued fishers’ participation.

4.6.5.2 Influences of political change

An enabling political environment and governmenpsart is essential to sustain
CBFM (Pomeroy & Berkes, 1997). Changes in governnpeficies can cause knock-on

impacts at all levels (Berkes, 2006; Razzagual, 2000). Ostrom (1996) found, frequent
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top-down changes of national, state, and localaiiyhreduced the motivation of highly
effective leaders and fishers to regularly paratgpin CBFM. Our results support the
assertion that policy change creates uncertaintii@fongevity of CBFM and is linked to

changing attitudes among fishers at the local |€vable 4-15).

Table 4-15- Policy change affects local level leadg capacity/potential

Key findings Comments/tally

Policy change causes uncertainty in the longeVity3F 8
organizations

Constant policy changes is linked to changinguatés at the local 8
level (positive and negative)

Uncertainty about the longevity of CBFM organizasowas evident in several of
our case studies. In Argentina, the government woiugh several structural iterations
for fisheries management and a recent change irhehe of the Fisheries Department,
which resulted in the decline of effective CBFM. Rieported that “the State no longer
supports local initiatives...the constant change #mk of support makes fisheries
management difficult.” The government of Tanzareasked an island off the coast of
Zanzibar to a private company to run a no-take MR24 suggested that the uncertainty
surrounding lease renewal was a major concern Her longevity of the MPA. R52
expressed concerns about the uncertainty of cadirfunding to the English Inshore
Fisheries and Conservation Authorities (IFCAs): tte¢e moment, we are fine; we are fine
up until March 2016 when technically the money rons And, on paper, there's no more
support funding from the government.”

Influences of policy uncertainty on individual bela were reported by our
respondents. In New Zealand, the rights-based approsed in the NZRLIC was designed
to engender a custodial attitude among fishers. ¢¥ew R20 recognized that the
government has “created so much uncertainty amumgdntinued use of those rights that
custodial attitudes and stewardship are being erbdeeflecting on experiences of
working with fishers in a Inshore Fisheries GroR®®, noted that “there’s always a bit of
suspicion from the fishermen, of anything to dohwtie government...if you have been in
the fishing industry for 20 or 30 years, you widde seen a lot of changes...the fishermen
are very wary.”

Activity at the government level is important tanseder when researching SSF and
leadership. Constant policy change and fluctuagiomgernment support creates uncertainty
about the longevity of CBFM organizations and thewf of government resources
available. Importantly, local leaders may be tiedhe interests of particular politicians,

which can compromise their ability to truly repnes8SF communities (Scholtens, 2015).
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Our case studies reaffirm that uncertainty is lthke changing attitudes at the local level.
Local leaders were found to lose motivation withFBBin times of constant change due to
limited support from government actors, and reduceedibility among community

members. Fishers can also become apathetic to maesd processes, which influences

the likelihood of participation.

4.7 Conclusions

“Everything depends on leaders.” (R16)

Local leadership is crucial to CBFM and SSF succéss research explored the
factors that influenced the effectiveness of loegldership. Factors that helped shape
leadership engagement and effectiveness were é\adlenultiple levels: the precursors to
individual behavior relating to perceptions of #iiee and opportunities; institutional
constraints on behavior at both the individual amanmunity level, and higher level
considerations. Interactions between the levelsrareate and complex, and contribute to
uncertainty regarding potential leaders’ willingee® engage in leadership roles, their
balancing of personal versus leadership goalstlandltimate effectiveness of leadership.
Thus, many factors either help or hinder leadergtfiectiveness, depending on the
environmental, social, and political context witlwhich SSFs operate.

Precursors to individual action are numerous andtitfaceted. Our research
demonstrated that it can be useful to employ theailb/-derived frameworks to help
clarify how individual behaviors are shaped by cesdues, culture, experiences, and
education, and how resource limitations or ingting can constrain leadership
engagement. Motivation to participate in leadershgn be altruistic in nature (for
environment or people) or more narrowly orientesvaals self-enhancement. Future
CBFM research on how and why individuals decidéd¢oome leaders could be useful to
help guide interventions that might successfullyréase engagement in SSF management.
In addition, our respondents highlighted that frsheoften display individualistic
tendencies. Consideration needs to be given toltkaly individuals are to participate in
leadership roles or collective action. These funelatial individual characteristics of a SSF
community have to be factored in when designing KB¥fojects.

Individuals and communities have a stock of capithlat they can use in SSF
management. The availability of financial, humamd asocial capital can hinder or
facilitate participation in leadership activitiesdacollective action. At the individual level,
we found that financial and human capital ofterirreted activity to such a point that SSF

leadership potential was inhibited. Many fishersndd have the time or money available,
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or education level, needed to contribute effecyivel SSF management leadership. The
need for additional capacity-building aimed at lomammunities was frequently noted by
our respondents. At the community level, the abiitt work collectively and to follow a
leader is particularly influenced by social capitdthough strong ties between community
members were found in many SSF communities, heslhyi fractious relationships
between fishers, and between fishers and extertakrsacan significantly reduce the
likelihood of collective action.

Interactions between leaders and followers areiaruo the effectiveness of
leadership. Our findings suggest that local leddprs strongly influenced by perceptions
of legitimacy among the local fishing community. dittmacy may be achieved or
enhanced through elections, by efforts to buildutafpon and trust, and via the geographic
‘credentials’ of a leader. We also found, to adestegree, that external leaders could also
be effective. However, external leaders often hi@aveontend with a lack of trust from
communities and limited resources beyond finanaed,therefore have a more limited role
to play in most SSFs. The ability of a communityptoduce appropriate leader successors
was highlighted as a major concern by our respasdéiney recommended developing
more ‘leaderful organizations’ to help facilitatenp-term and effective leadership
succession.

Finally, our focus was primarily on factors thafluenced leadership at the local
level. Due to the political nature of leadershipyas also apparent that activities of higher-
level actors considerably affected how local leadeould actively engage and be
successful in their roles. Thus, there always ndedbe consideration of the political
environment within which SSFs operate. The unaaiyagenerated by policy change, in
particular, can inhibit effective leadership due floctuating government support and
access to resources. We found that constant pai@nge could also lead to the
disintegration of relationships and trust betweewegnment departments and local actors,
reduced motivation among fishers to engage in $&88drship, and apathy towards SSF
management initiatives.

The management and governance of SSFs occurs ipl€osocial environments.
Local leadership is extremely important to the tioring of SSFs, and especially in
contexts where communities and community orgaronati are tasked with key
management roles in devolved CBFM. Our researchinest a variety of factors that
influence the effectiveness of local leadership @nrad can help inform researchable future
hypotheses, which will help further advance emplirand theoretical understanding of the
role that local leadership plays in successful §@hagement. Further research can build
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on this work to further decipher how different sdecological contexts influence the
effectiveness of leadership engagement.

4.8 Funding
AMS received funding from a University of York docal student scholarship.

4.9 Acknowledgements

We thank all interviewees who contributed genenpusth their time.

4.10 References

Adger, W.N., Hughes, T.P., Folke, C. Carpenter, SaRd Rockstrém, J. (2005). Social-
ecological resilience to coastal disast&sence309, 1036-1039. doi:
10.1126/science.1112122

Al Mamun, A. (2015). Leadership in community-basedanizations: what fisheries co-
management teaches usfernational Journal of Social Science Rese&a3chi72-189.
doi: http://dx.doi.org/10.5296/ijssr.v3i1.7311

Amy, D.J. (1987)The Politics of Environmental MediatioNew York: Columbia

University Press.

Armitage, D.R. (2005). Community-based narwhal nga@naent in Nunavut, Canada:
change, uncertainty, and adaptiGociety and Natural Resource8, 715-731. doi:
10.1080/08941920591005124

Beem, B. (2007). Co-management from the top? Tles f policy entrepreneurs and
distributive conflict in developing co-managememaagementavarine Policy31, 540-
549. doi:10.1016/].marpol.2006.12.001

Béné, C. (2003). When fishery rhymes with poveatyirst step beyond the old paradigm
on poverty in small-scale fisherie&/orld Developmer31, 949-975. doi: 10.1016/S0305-
750X(03)00045-7

Berkes, F. (2006). From community-based resouragagement to complex systems: the
scale issue and marine commadasology and Societyl, 45. Available online at:
http://www.ecologyandsociety.org/volll/iss1/art45/

Berkes, F., Berkes, M.K., and Fast, H. (2007). &wmilative integrated management in
Canada's North: the role of local and traditionad\wledge and community-based
monitoring.Coastal Managemer®5, 143-162. doi: 10.1080/08920750600970487

122



Berkes, F., Mahon, R., McConney, P., Pollnac, Rd,Romeroy, R. (2001Managing
Small-Scale Fisherie©ttawa: International Development Research Centre

Bodin, O., and Crona, B.l. (2008). Management ofirs resources at the community
level: exploring the role of social capital anddesship in a rural fishing community.
World Developmer®6, 2763-2779. doit0.1016/j.worlddev.2007.12.002

Boyatzis, R. (1998)Iransforming Qualitative Information: Thematic aGdde

DevelopmentThousand Oaks, CA: Sage Publications.

Bradley, E.H., Curry, L.A., and Devers, K.J. (200Qualitative data analysis for health
services research: developing taxonomy, themestheamdy.HSR: Health Services
Research2, 1758-1772. doit0.1111/].1475-6773.2006.00684.x

Castrejon, M., and Charles, A. (2013). Improviisipéries co-management through
ecosystem-based spatial management: the GalapaiseNReserveMarine Policy38,
235-245. doi10.1016/j.marpol.2012.05.040

Chuenpagdee, R., Bundy, A., Charles,T., Christiek-&ning, L., Gonzales, P., Houston,
J., Liguori, L., Nandakumar, D., Ricard, D., Rutil, Pauly, D., Salas, S., Smith, J.,
Sumaila, R., Turnipseed, M., Tyedmers, P., Vandaatyy D., and Zwanenburg, K.
(2005). "Creating a positive future for fisherieglacoastal communities worldwide," in
Innovation and Outlook in Fisherigeds. Chuenpagdee, R., and Bundy, A. (Vancouver:
UBC Fisheries Centre), 77-88.

Crona, B., and Bodin, O. (2006). What you know swou know? Communication
patterns among resource users as a prerequisitcedmanagemenEcology and Society

11, 7. Available online ahttp://www.ecologyandsociety.org/volll/iss2/art7/

Cudney-Bueno,R., and Basurto, X. (2009). Lack ofsr-scale linkages reduces
robustness of community-based fisheries manageikr8.one4:€6253. doi:
10.1371/journal.pone.0006253

Dercon, S., and Krishnan, P. (1996). Income pad$ah rural Ethiopia and Tanzania:
choices and constraintBhe Journal of Development Studi& 850-875. doi:
10.1080/00220389608422443

di Falco, S., and Bulte, E. (2011). A dark sidsa¢ial capital? Kinship, consumption, and
savings.The Journal of Development Studés 1128-1151. doi:
10.1080/00220388.2010.514328

123



Dietz, T., Ostrom, E., and Stern, P.C. (2003). 3tneggle to govern the commoigcience
302, 1907-1912. doi: 10.1126/science.1091015

Evans, L.S., Hicks, C.C., Cohen, P.J., Case, Rle&ux, M., and Mills, D.J. (2015).
Understanding leadership in the environmental seisfEcology and Socie®0, 50.
Available online at: http://dx.doi.org/10.5751/E3268-200150

Giberson, T.R., Resick, C.J., and Dickson, M.W0&0 Embedding leader characteristics:
an examination of homogeneity of personality andesin organizationgournal of
Applied Psycholog90, 1002-1010. doi: 10.1037/0021-9010.90.5.1002

Glaser, M. (2003). Interrelations between mangenasystem, local economy and social
sustainability in Caeté Estuary, North Bra¥iletlands Ecology and Managemédt 265-
272. doi: 10.1023/A:1025015600125

Gutierrez, N.L. Hilborn, R., and Defeo, O. (2011¢adership, social capital and incentives
promote successful fisheriddature470, 386-389. doi: 10.1038/nature09689

Hart, A.W. (1993)Principal Succession: Establishing Leadership ihn&ds New York:

Suny Press.

Hauck, M., and Sowman, M. (2001). Coastal and fisseco-management in South
Africa: an overview and analysislarine Policy25, 173-185. doil0.1016/S0308-
597X(01)00007-0

Hollander, E.P. (2012)nclusive Leadership: The Essential Leader-Follo®Retationship
New York: Routledge.

Hollander, E.P., and Julian, J.W. (1970). "Studidgader legitimacy, influence, and
innovation," inAdvances in Experimental Social Psycholagg. L. Berkowitz (New York:
Academic Press), 33-69.

Hollup, O. (2000). Structural and sociocultural swaints for user-group participation in
fisheries management in Mauritildarine Policy24, 407-421. doii0.1016/S0308-
597X(00)00016-6

Hungerford, H.R., and Volk, T.L. (1990). Changieginer behavior through
environmental educatioimhe Journal of Environmental Educati@d, 8-21. doi:
10.1080/00958964.1990.10753743

124



Imperial, M.T., and Yandle, T. (2005). Taking itstions seriously: using the IAD
framework to analyze fisheries policyociety & Natural Resourcds, 493-509.
doi:10.1080/08941920590947922

Jentoft, S. (1989). Fisheries co-management: ditgggovernment responsibility to
fishermen's organisationslarine Policy13, 137-154d0i:10.1016/0308-597X(89)90004-
3

Jentoft, S., and Bavinck, M. (2014). Interactive'gmance for sustainable fisheries:
dealing with legal pluralisnCurrent Opinion in Environmental Sustainability, 71-77.
doi: 10.1016/j.cosust.2014.10.005

Kingdon JW. (2003Agendas, Alternatives and Public Politypndon: Longman Classics
in Political Science

Kitts, A., Pinto da Silva, P., and Rountree, B.q2D The evolution of collaborative
management in the Northeast USA tilefish fishéfgrine Policy31, 192-200. doi:
10.1016/j.marpol.2006.07.002

Krishna, A. (2002)Active Social Capital: Tracing the Roots of Depal@nt and

Democracy New York: Columbia University Press.

Kull, C.A. (2002). Empowering pyromaniacs in Madsgg': ideology and legitimacy in
community-based natural resource managenientelopment and Chan@8, 57-78. doi:
10.1111/1467-7660.00240

Klpers, W. and Weibler, J. (2008). Inter-leadershipy and how should we think of
leadership and followership integralli/@adership4, 443-475. doi:
10.1177/1742715008095190

Larson, A.M., and Ribot, J.C. (2004). Democraticaigralization through a natural
resource lens: an introductidauropean Journal of Development Resedt6h1-25. doi:
10.1080/09578810410001688707

Lejano, R.P., and Ingram, H. (2007). Place-basedawation: lessons from the Turtle
Islands Environment: Science and Policy for Sustainabledlgymen®9, 18-27. doi:
10.3200/ENVT.49.9.18-27

Longhurst, R. (2010). "Semi-structured interviews &cus groups,” iKey Methods in
Geographyeds. N. Clifford, S. French, and G. Valentiner{lon: Sage Publications),
117-132.

125



Lépez-Mosquera, N., and Sanchez, M. (2012). Thebpfanned behavior and the value-
belief-norm theory explaining willingness to pay gosuburban parkiournal of
Environmental Manageme@t.3, 251-262. doil0.1016/].jenvman.2012.08.029

Mahanty, S., Gronow, J., Nurse, M., and Malla, 2Q06). Reducing poverty through
community based forest management in Adpaiwrnal of Forest and Livelihoo8l, 78-89.
doi: 10.3126/jfl.v5i1.1983

McGinnis, M.D. (2011). An Introduction to IAD antd language of the Ostrom
Workshop: a simple guide to a complex framewdlicy Studies Journad9, 169-183.
doi: 10.1111/j.1541-0072.2010.00401.x

Mclintosh, R.J. (2000). "Social memory in Mande, Time Way the Wind Blows: Climate,
History, and Human Actigreds. R.J. McIntosh, J.A. Tainter, and S.K. Mcsht¢New
York: Columbia University Press), 141-180.

Meaton, J., and Low, C. (2003). Car club developtmrite role of local championgVorld

Transport: Policy and Practic®, 32-40. http://www.eco-logica.co.uk/

Muehlig-Hofmann, A. (2007) Traditional authoritydanommunity leadership: key factors

in community-based marine resource manageent argbnmtionSPC Traditional

Marine Resouce Management and Information Bull21in31-44. Available online at
http://citeseerx.ist.psu.edu/viewdoc/download?d0i£11.627.3947 &rep=repl&type=pdf

Njaya, N. (2007). Governance challenges for thdemgntation of fisheries co-
management: experiences from Malawternational Journal of the Commofis 137-153.
ISSN: 1875-0281

Olsson, P., Folke, C., and Hahn, T. (2004). Soeebogical transformation for ecosystem
management: the development of adaptive co-managerha wetland landscape in
Southern Swedertcology and Societ§, 2. Available online at:

http://www.ecologyandsociety.org/vol9/iss4/art2/

Ostrom, E. (1990)Governing the Commons: The Evolution of Collecfiggon.

Cambridge, UK.: Cambridge University Press.

Ostrom, E. (1996). Crossing the great divide: aodpction, synergy, and development.
World Developmer24, 1073-1087. doit0.1016/0305-750X(96)00023-X

Ostrom, E. (2005)Understanding Institutional DiversityPrinceton and Oxford: Princeton

University Press.

126



Ostrom, E. (2009). A general framework for analgzsustainability of social-ecological
systemsScience325, 419-422. doi: 10.1126/science.1172133

Pero, L., and Smith, T. (2008). Institutional ctelly and leadership: critical challenges
for community-based natural resource governanceral and remote Australi&egional
Environmental Chang®8, 15-29. doi:10.1007/s10113-007-0042-4

Pinkerton, E. (1989)Co-operative Management of Local Fisheri€anada: The

University of British Columbia Press.

Plummer, R., and Fitzgibbon, J. (2004). Co-managemienatural resources: a proposed
framework.Environmental Managemer76-885. doi: 10.1007/s00267-003-3038-y

Poggie, J. (1980). Small-scale fishermen's psydhgali characteristics and cooperative
formation.Anthropological Quarterlyb3, 20-28. doi10.2307/3317877

Pomeroy, R.S., and Berkes, F. (1997). Two to tatigorole of government in fisheries
co-managemenMarine Policy21, 465-480. doil0.1016/S0308-597X(97)00017-1

Pomeroy, R.S., Katon, B.M., and Harkes, I. (20€@Dnditions affecting the success of
fisheries co-management: lessons from Agiatine Policy25, 197-208. doi:
10.1016/S0308-597X(01)00010-0

Pomeroy, R.S., McConney, P., and Mahon, R. (200dinparative analysis of coastal
resource co-management in the Caribb&uean & Coastal Manageme#t, 429-447.
doi: 10.1016/j.ocecoaman.2004.09.005

Pomeroy, R.S., and Rivera-Guieb, R. (20683hery Co-management: A Practical
Handbook Wallingford: CABI.

Pretty, J. (2003). Social capital and the collectivanagement of resourc&gience302,
1912-1914. doi: 10.1126/science.1090847

Raelin, J.A. (2003)Creating Leaderful Organizations: How to Bring Queadership in

Everyone San Francisco: Berrett-Koehler Publishers.

Razzaque, K., Hambleton, R., Stewart, M., Huxhama@d Vangen, S. (2000).

Community Leadership in Area RegeneratiBristol: Policy Press.

Rothwell, W.J. (2010)Effective Succession Planningew York: American Management

Association.

127



Rudd, M. A. (2000). Live long and prosper: collgetaction, social capital and social
vision. Ecological Economic84, 131-144. doi10.1016/S0921-8009(00)00152-X

Rudd, M.A. (2004). An institutional framework foesigning and monitoring ecosystem-
based fisheries management policy experimédslogical Economicd8, 109-124. doi:
10.1016/j.ecolecon.2003.10.002

Rudd, M.A. (2010). A logic model for assessing shistainability of Canadian oceans
policy and management. In: A. Chircop, S. CoffeneBtrand M. McConnell (Editors),
Ocean Yearbook4. Martinus Nijhoff Publishers, Leiden, The Nethads, pp. 9-36.

Rudd, M.A., Tupper, M.H., Folmer, H., and Van Kaot&.C. (2003). Policy analysis for
tropical marine reserves: challenges and directiéisé and Fisheries65-85. doi:
10.1046/].1467-2979.2003.00110.x

Salas, S., Chuenpagdee, R., Seijo, J.C., and Gharl€2007). Challenges in the
assessment and management of small-scale fisletiesin America and the Caribbean.
Fisheries Researc87, 5-16. doi10.1016/j.fishres.2007.06.015

Scholtens, J. (2015). Limits to the governabilitgransboundary fisheries: implications
for small-scale fishers in Northern Sri Lanka aegidnd, in: Jentoft, S., Chuenpadgee, R.
(Eds.), Interactive Governance for Small-Scale &iigs. Springer, Switzerland, pp. 515-
536.

Schwartz, S.H. (1999). A theory of cultural valaesl some implications for work.
Applied Psycholog¥8, 23-47. doi: 10.1111/j.1464-0597.1999.tb00047.x

Schwartz, S.H. (2012). An overview of the Schwéanory of basic value©nline
Readings in Psychology and Cultitell.http://dx.doi.org/10.9707/2307-0919.1116

Schwartz, S.H., and Bilsky, W. (1987). Toward avensal psychological structure of
human valueslournal of Personality and Social Psycholdi§; 550-562. doi:
10.1037/0022-3514.53.3.550

Stern, P.C. (2000). Toward a coherent theory ofrenmentally significant behavior.
Journal of Social Issuest, 407-424. doi: 10.1111/0022-4537.00175

Stern, P.C., Dietz, T., Abel, T.D., Guagnano, Gakd Kalof, L. (1999). A value-belief-
norm theory of support for social movements: theeaaf environmentalisnHuman
ecology reviewb, 81-97. Available online at:

http://citeseerx.ist.psu.edu/viewdoc/download?d0i£11.195.5410&rep=repl&type=pdf
128




Sutton, A.M., and Rudd, M.A. (2014). Decipheringntxtual influences on local
leadership in community-based fisheries managerarine Policy50, Part A, 261-269.
doi: 10.1016/j.marpol.2014.07.014

Sutton, A.M., and Rudd, M.A. (2015). The effecteddership and other contextual
conditions on the ecological and socio-economicesg of small-scale fisheries in
Southeast AsidDcean & Coastal Managemehb14, 102-115. doi:
10.1016/j.ocecoaman.2015.06.009

Swidler, A. (1986). Culture in action: symbols atchtegiesAmerican Sociological
Reviewb1l, 273-286. Available online at: http://www.jstirg/stable/2095521

Tyler, T.R. (2005). Psychological perspectiveseamitimacy and legitimatiomAnnual
Review of Psycholody7, 375-400. doi: 10.1146/annurev.psych.57.1029m038

Vedeld, T. (2000). Village politics: heterogeneigadership and collective actiorhe
Journal of Development Studi@6, 105-134. doi: 10.1080/00220380008422648

Weiss, R.S. (1995).earning from Strangers: The Art and Method of Qtatle Interview
Studies UK: Simon and Schuster.

Wiber, G.W., Rudd, M.A., Pinkerton, E., CharlesTA.and Bull, A. (2010). Coastal
management challenges from a community perspediiveproblem of 'stealth
privatization' in a Canadian fisheiarine Policy34, 598-605. doi:
10.1016/j.marpol.2009.11.010

Williams, R.M. (1970) American Society: A Sociological Interpretatidtew York:
Knopf.

Xu, J., and Ribot, J.C. (2004). Decentralizatiod accountability in forest management:
A case from Yunnan, Southwest Chigawropean Journal of Development Reseak6h
153-173. doi: 10.1080/09578810410001688789

129



Chapter5  Crossing science-policy-societal boundaries to reda scientific and

institutional uncertainty in small-scale fisheries

5.1 Preface

The governance of SSFs is challenging due to ther@mt uncertainty, complexity,
and interconnectedness of social, ecological, atmha@amical processes. Conventional
management of SSFs has frequently been the suifjestich criticism. A key issue has
been the use of and positioning of science, an@piparent disregard for other knowledge
types such as fishers knowledge. This is thouglkeiaxerbate the already low governance
potential of SSFs. Integrating scientific knowledgad fisher's knowledge has the
potential to reduce the inherent uncertainties 8F§ and help enhance credibility,
legitimacy, and saliency of management effortslding so the boundary between science,
policy, and societal processes can potentially mecanore permeable to knowledge and
resource flows.

Chapters Three and Four focused on determining leadership influences SSF
outcomes and identifying the factors that influeediective leadership. Chapter Five is
more forward looking and focuses on exploring thsifioning of leadership in knowledge
integration efforts. | contribute to increasing asveess of the factors that influence
knowledge integration and the uptake of new co4pced knowledge into policy making.
Data was collected from 54 semi-structured intevgievhich formed the foundation of my
case studies. | frame analysis in terms of sciertredibility, social legitimacy, and policy
salience (Cash et al., 2003) and focus on howtsftorincrease knowledge integration had
been partially or fully successful in reducing umamty via push- and pull- boundary
crossing initiatives.

This paper is written in the style of Environmentédnagement to which it was
submitted and accepted for publication, subjechitoor corrections but without changes to
the original text. For consistency and ease ofirgadigures and tables have been inserted
close to their first reference in the text rather separated in the publisher’s version.

| declare that the work submitted is my own. Thetabution by co-authors was as
follows:

Dr. Murray Rudd: supervision, review and editing
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5.3 Abstract

The governance of small-scale fisheries (SSF) aleging due to the uncertainty,
complexity and interconnectedness of social, maliti ecological and economical
processes. Conventional SSF management has foaused centralized and top-down
approach. A major criticism of conventional managams the over-reliance on ‘expert
science’ to guide decision-making and poor consittem of fishers’ contextually rich
knowledge. That is thought to exacerbate the ajréa@d governance potential of SSF.
Integrating scientific knowledge with fishers’ knladge is increasingly popular and is
often assumed to help reduce levels of biophysca institutional uncertainties. Many
projects aimed at encouraging knowledge integratiave, however, been unsuccessful.
Our objective in this research was to assess fadtat influence knowledge integration
and the uptake of integrated knowledge into pofi@king. We report results from 54
semi-structured interviews with SSF researcherspadtitioners from around the globe.
Our analysis is framed in terms of scientific chb#ity, societal legitimacy and policy
saliency, and we discuss cases that have beerallyadr fully successful in reducing
uncertainty via push-and-pull-oriented boundaryssnag initiatives. Our findings suggest
that two important factors affect the science-pesocietal boundary: a lack of consensus
among stakeholders about what constitutes credilewledge; and institutional
uncertainty resulting from shifting policies anddership change. A lack of training for
scientific leaders and an apparent ‘shelf-life’ fammunity organizations highlight the
importance of ongoing institutional support for lkrledge integration projects.
Institutional support may be enhanced through saebstments such as capacity building

and specialized platforms for knowledge integration
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5.4 Introduction

The governance of social-ecological systems (SESh @s small-scale fisheries
(SSFs) is challenging due to the complexity an@roudnnectivity of social, ecological,
political, and economic processes (Mahon et aD820SSF are assumed to have relatively
low governability potential because of these comipks (Jentoft and Bavinck, 2014) as
management decisions are frequently made under itmored of uncertainty and
unpredictability (Dewulf et al., 2005). Understamglithese complexities is crucial due to
the contribution of SSFs to local livelihoods andture (Chuenpagdee et al., 2005), and
for the role they play in poverty alleviation armb@l security globally (Allison and Ellis,
2001; Barnes-Mauthe et al., 2013; Garcia and Rasgn2010).

Conventional SSF management approaches are mest lofised on a top-down
management model with centralized decision-makingey criticism of these approaches
Is the positioning and dominance of science asotilg important constituent of credible
knowledge in the management process. In the colmvehtmanagement context, an overly
narrow use of scientific modeling outputs (e.g., Y&iented production models) has
implicitly treated fisheries as relatively predigka and controllable (Mahon et al., 2008).
Most conventional models have a biological focusl@ég and van Zwieten, 2011) but
neglect key sources of uncertainty arising in egiclal systems (Folke et al., 2005) and
from the social, economic, cultural, and institoabcontextual factors that influence SSF
outcomes (Castrejon and Charles, 2013; Garcia dratl€s, 2007). The detachment of
science from local ecological and social realites consequently exacerbated the low
governability potential of SSF.

There is much evidence of the substantive benafitsng from the integration of
fishers’ knowledge and mainstream scientific knalge. Including fisher's knowledge
into management decision-making processes is thdaagmprove the quality and quantity
of scientific observations (Johnson and van Dens20Q7), provide new insights,
information and knowledge (Edelenbos et al., 20atyl increase fishers trust in decision-
making (Kaplan and McCay, 2004). Uncertainty regaydthe ecological and social
dynamics affecting SSF management can thereforeroeiced. However fishers’
knowledge still plays a very limited role in SSFmagement (Johnson, 2010; Johnson and
van Densen, 2007; Kaplan and McCay, 2004) The potagration of fishers’ and
scientific knowledge has been attributed to int#llal and methodological differences

among scientists (Simon and Schiemer, 2015; Rudlth)? a lack of consensus regarding
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what constitutes credible scientific knowledge @in2012; Johannes et al, 2000),
communication barriers (Dentoni and Klerkx, 201%@nd institutional and cultural
differences between fishers and scientists (JohrZi0).

Many organizations worldwide are thus increasiraglyocating for a broadening of
conventional management paradigms. Over the past tdecades, there has been a
noticeable increase in popularity of more commubgged, participative, and bottom-up
approaches to fishery management (Chuenpagdee 20@5; Cinner et al., 2012; Jentoft,
1989). An important aspect of these approacheseisacognition of different knowledge
types; bottom-up approaches theoretically facdita¢ady integration of local fishers’
knowledge into management decision-making processexessful knowledge integration
often, however, requires a shift in how social extalue different knowledge types and
an identification of the barriers that restrict tinéegration of fishers’ knowledge (Soto,
2006). .

Leadership is crucial to SSF management (Gutieatet., 2011; Sutton and Rudd,
2014, 2015, 2016). Successful leaders are ablendtigate and catalyze management
activities (Folke et al., 2005), ensure stabilitylaaccountability in times of change (Njaya,
2007), and establish communication channels toreatectors (Bodin and Crona, 2008).
As Jentoft (2004) recognized, although “knowledgpaower”, the presence of rich fishers’
knowledge does not necessarily ensure effectivadogm broadening and knowledge
integration. Therefore local leaders, who have poger to make fishers’ knowledge
‘heard’, have a potentially pivotal role in knowgintegration projects.

Given the ecological and social importance of adhgp SSF sustainability in
coastal and inland fisheries, it is important tonsider how fishers’ and scientific
knowledge can be more successfully integrated acorporated into decision-making. In
this paper, we report results from 54 semi-strgtunterviews with SSF researchers and
practitioners from around the globe. Our objectvas to increase understanding of the
factors that influence knowledge integration in S8&nagement and the uptake of that
knowledge into policy-making. We frame our analysisterms of scientific credibility,
societal legitimacy, and policy salience (Cashl.e2803). Credibility is usually defined in
terms of peer-approved methods of evidence pragluctind claims to scientific
objectivity, while legitimacy is shaped by perceps of fairness, appropriateness, and
acceptance by multiple audiences, and saliencendspen the perceived relevance of
evidence to the problems being addressed by sbamémventions and discourse. Our
focus is on how various participants associated wiiverse SSF fisheries have been
partially or fully successful in reducing biophysli@nd institutional uncertainty via push-

and pull-oriented boundary crossing initiatives.iM/lour main focus in the broader scope
133



of our project was on leadership, here we examath the roles of individual leaders in,
and more general issues surrounding, knowledgeisitgn and use in the SSF context.
This paper helps frame issues regarding the rokevigfence and institutional design, and
suggests possible solutions that contribute tovialimg the challenges arising from low

SSF governability.
5.5 Methodology

5.5.1 Theoretical approach

SSFs typically involve relationships between phgfsieecological, and human
systems, multi-scale feedback mechanisms, and asulat levels of uncertainty of
different types (Berkes et al., 2001; Ostrom, 2088tton and Rudd, 2015). Uncertainty
about social and ecological systems can be redogddrmal scientific investigation and
by the use of more informal local knowledge appiiedpecific contexts. Both can help
increase our knowledge about how SESs functiontlaagossible ways in which changes
in human behavior or governance interventions majfeict the system, thereby reducing
uncertainty regarding the outcomes of differentetypf human activity and management
actions. In addition, there can be uncertainty altoel actual goal of management actions;
value-based disagreements can remain even whenldagev about social-ecological
dynamics is relatively high (e.g., ongoing politicantroversy regarding the climate
change ‘debate’ despite a tremendous body of sitekinowledge about the challenge).

One way to conceptualize the problem structuring &nowledge generation
challenge is with a 2x2 matrix that considers, lo& @ne hand, clarity regarding the nature
of the policy challenge and, on the other hand,l¢kiel of knowledge about the problem
(Hisschemdoller and Hoppe, 1995; Hoppe, 2009; R@ddl). When clarity regarding the
relevant policy questions and scientific undersiagdof the natural and human
components of the system are both low, problemsi@s&uctured (i.e., they can be viewed
as belonging in a domain of uncertainty). If policlallenges are clear but scientific
knowledge is still low, moderately structured pehbk are in a realm of evidence, where
science aligned with problems of importance forigoland society can be directed
towards key unknowns in the socio-environmentaltesys. On the other hand, if
knowledge increases but policy challenges remaorlparticulated, unaligned research
moves into another moderately structured quadrantiomain of partisanship, where
evidence is used strategically to advance polidutems aligned with particular values
and politics. Only when there is both clarity retjag important policy questions and high
levels of knowledge are we dealing with well-stcretd problems for which we craft

institutions, interventions, and investments incndin of best practices. There are two
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main pathways, however, to reach that domain of pesctices, either via knowledge-
building and value-based contestation, or via goficoblem articulation and subsequent
knowledge-building activities aligned with policeeds.

The 2x2 clarity—knowledge matrix does not, howewdrectly incorporate factors
relating to societal relevance, which will also eaff the feasibility of developing
transformative, evidence-based solutions for compd@vironmental challenges. We
believe that it is also advantageous to incorpaxdterd element, societal legitimacy (Cash
et al., 2003), to help frame how different appraschan be used for crossing boundaries
between SSF stakeholders, policy-makers, and stenfdding a third factor increases
the number of boundaries to consider between damaiative to the 2x2 matrix, but we
believe that this is a worthwhile trade-off becaussdelps in the categorization and
organization of effective SSF boundary-crossingtidtives and suggests specific
hypotheses for future research.

Following Rudd et al.(2014), Figure 5-1 shows a Vemlgram that represents, in
set theoretic fashion, the three factors that wesicker essential for successful, sustainable
SSF fisheries: societal legitimacy; policy salienaed scientific credibility (which we
henceforth refer to simply as legitimacy, salierarg] credibility in our figures and tables).
Our core contention is that to be successful arelagwable, SSF governance must be
legitimate, salient, and credible (the overlaphat tore of the diagram). We also note that
issues must first arise in one of the domains tmiye relevant to anyone (i.e., issues must
arise either through scientific inquiry [e.g., ‘Blgkies’ research], emergent policy salience

[e.g., horizon scanning processes], or societdiimeacy [e.g., activism]).
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Salience (S)

~C~L~S ~CLS

Legitimacy (L)
~CL~S
Credibility (C)
C~L~S

Figure 0-1 - Venn diagram illustrating overlapsviietn policy salience (S), societal
legitimacy (L), and scientific credibility (C) (~ethotes not a member of the set)

The borders between the domains indicate which danies exist and need to be
crossed in order to reach transformative and swstée governance solutions (i.e., set
CLS), those that are policy salient, socially legéte, and scientifically credible. The most
pressing environmental challenges typically invobeenplex feedbacks between coupled
physical, ecological, and human systems (lau al, 2007), and are in need of
transformative solutions that span geographicaltangboral scales, involve collaborations
among researchers from different disciplines, agttvben those scientists and others from
governments, donors and funders, civil society, #redprivate sector (Hackmaret al,
2014; Weaveet al, 2014).

Each boundary can be fuzzy: the boundary betwegmtsic credibility and
societal legitimacy (the dash boundary in Figur®) %s particularly important in SSFs as it
represents the active debate over what knowledgeeised as scientifically credible
compared to knowledge relegated to the realm ofeudgo-science’ (set ~CLS). The
boundary crossing process can be initiated by red@hmish or pull mechanism. In the case
of the science-society boundary, for example, $istn can pull to engage societal
stakeholders (e.g., through public awareness Imgjdgtc....), creating societal legitimacy
for existing scientific endeavors (i.e., a sciepced process to draw the set L closer and
increase the overlap with C). Alternatively, theynqush to extend the depth and breadth
of their scientific activities to expand the scapesocietally legitimate knowledge building
(e.g., emerging research fields such as envirorehgrstice).

Similarly one could consider the boundary betwemsdible science and policy

salience (the dash-dot boundary in Figure 5-2)|akm how different boundary-crossing
136



processed involved a push (e.g., policies thaeemed scope for evidence-based decision-
making) or pull (e.g., shaping scientific focus ibgreasing funding for certain topics) by
policy-makers or a push (e.g., conducting scienoeeraslosely aligned with policy needs)
or pull (e.g., stimulating demand for science bynomunicating possibilities for technical
or governance innovation) by scientists. A thirdubdary, which involves societal
engagement with science (i.e., pulling science suoietally-relevant research topics or
expanding the types of issues that scientists fldelwithin the bounds of science, is
outlined in the dot boundary in Figure 5-2. It isybnd the scope of this paper to
categorize each boundary push and pull process)darwe simply note that boundaries
exist, they can be fuzzy or disputed, they canmithy be broached via either push or
pull mechanisms, and that there are different paylswby which sustainable SSF
governance can be achieved. In the material thikdwe, we introduce and discuss
boundaries of particular relevance for our SSF sasdies; we refer to boundary crossing
in terms that indicates the initial realm, the badany being crossed, and the direction of

the push or pull.

~C~LS

. Salience (S)

~CL~S
Legitimacy (L)

Credibility (C)

C~L~S

Figure 0-2- Boundaries between scientific credipiind societal legitimacy (dash), policy
salience and scientific credibility (dot), and stal legitimacy and scientific credibility
(dash-dot)

5.5.2 Empirical implementation

5.5.2.1 Interview question
To conduct our analysis on boundary arrangemerdskanwledge integration in
SSF we required detailed information from particutase studies. Given the diverse
contexts within SSFs are undertaken, our strategg Wwo conduct semi-structured
interviews that offered individuals intimately fdrar with particular SSFs the opportunity
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to explore and develop issues they perceived asoriamt (Longhurst, 2010). The
development of interview questions was theoretycgllided and designed to facilitate the
identification of factors that influence SSF leathép (the primary focus of the larger
project within which this paper is situated — Soteand Rudd, 2015; Sutton and Rudd,
2016). Our list of questions to guide the conveosatin semi-structured interviews
included:
* How do individuals come to be community leaders?
* Why do people get involved with leadership roles?
» Are potential leaders prepared for leadership foles
* Do individuals receive external assistance to eobatheir leadership
capacity and meet their responsibilities as a I€ade
* Do you think there will be any challenges to leatigr going on into the
future?
Within this context, the issues that we examinéia paper — largely surrounding
the credibility of knowledge and institutional untzénty — were emergent themes that

arose among many of our interviewees.

5.5.2.2 Sampling and implementation

Case studies were selected systematically to etisatreve covered as broad range
of possible case study configurations as possiidedaversity in opinions from individuals
with diverse experiences and expertise. We orgdnteg sampling strategy around four
contextual variables that have been important hcgtlly in SSF success: development
status of the country where the fishery was locdteel used the Human Development
Index [HDI] as an indicator); whether fishers reayly participated in fisheries
management at the local level; fishery complexitr Clarity, defined as single-species
versus mixed-species fisheries); and managemestgament (i.e., how established SSF
management was within the broader governance contiess than ten years old indicates
the system is relatively new and more than tensyeltt indicates the system is relatively
established). With these four variables, 16 diffiéredeal’ socio-ecological contexts were
possible. We aimed to include at least one casdysttom each of those possible
combinations.

Initial contact with potential interview respondentas made via email to ascertain
their willingness to participate in semi-structuiaterviews and, for those who assented,
arrange interview times. To be involved in thiseagh, the individual had to either be a
researcher of, or practitioner within, a focusedrS&S such, our respondents included an

even spread of academic researchers, governmamitists, representatives from NGOs
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and leaders in community-based organizations. Jigers were conducted by Skype or
Google Hangouts. Once as many combinations froniéhease types were covered in at
least one interview, we conducted interviews oppustically across case types until we
reached our target of at least 50 interviews ialtdtor a complete breakdown on case

study selection and sampling, see Sutton and R2@I5].

5.5.2.3 Data analysis
Interviews were fully transcribed and coded in N&iwww.gsrinternational.com).

Themes were identified based on recurring unifygagcepts or statements within the data
(Boyatzis, 1998). A priori themes were defined dregvon leadership theory and empirical
studies which recognized the importance of leadierstor example, we initially focused
on themes regarding the origins of a leader (irlerarsus external candidates), systems of
legitimization (e.g. through elections and nomioasi), motivations of a leader and issues
with succession. As additional interview trans@ipiere analyzed, themes and sub-themes
were modified, refined, and combined to improveitfaand new codes were defined to

capture emergent themes outside of our a prioegbions.

5.5.2.4 Ethics clearance

Interview questions and procedures were approvetid¥znvironment Department
Ethical Review Committee at the University of YdarkNovember 2014. Confidentiality
agreements were signed by all interviewees anddrgois were stored on a private device.

For confidentiality purposes, respondents are nuetbhR1, R2, etc.
5.6 Results

5.6.1 Interview respondent summary

Of 200 individuals contacted by email, 54 responsl@greed to participate in our
interviews between January and July 2015. Intersitasted between 30 to 120 minutes,
resulting in over 46 hours of interview recordirogsng transcribed for contextual analysis.
These represented 52 international SSFs (for twesS®e interviewed two individuals)
and covered 15 of the 16 idealized case typesnidst common case type, with a total of
11 interviewees, was the set [developed countallfisher participation; single species
focus; established fisheries management]. The cabg type not represented was the set
[developing country; no local fisher participatiosjngle species focus; established
fisheries management]. See Sutton and Rudd (2@t& full sample breakdown. Given
our focus on potentially successful and transfoneatfforts to cross boundaries, we here
focus primarily on 18 cases where interviewees ifipalty raised issues regarding
uncertainties of knowledge integration across astldwo of three domains (credible

139



evidence, societal legitimacy, policy salience) #mat influenced the effectiveness of SSF
management. Those brief case studies are supplednetth comments and insights from

some of the other interviews in the Discussion.
5.6.2 Case summaries

5.6.2.1 Nipissing First Nation

Freshwater pickerel or walleye (Sander vitreusa imain source of nutrition and
income for the Nipissing First Nation, who live thre shores of Lake Nipissing in northern
Ontario (Bavington, 2015). An agreement on aboabiand treaty right for fisheries in
Canada enabled the Nipissing to sell fresh pickeweimercially starting in 2008. In line
with the treaty, the Nipissing First Nation assgrtdeir sovereign rights to manage
fisheries within their jurisdiction and refused #@xcept any externally designed or
implemented restrictions. Fisheries decision-makggnade at the local level, engages
fishers, and draws on local knowledge. Aboriginsthérs are seen as experts who provide
credible fishers’ knowledge for fisheries managenvathin the First Nations jurisdiction.

Regionally, the declining walleye fishery operat@shin a broader government
management context (https://www.ontario.ca/padegfies-management-zone-11-fmz-
11). When conventional fisheries science is neddeally, the Nipissing First Nation will
employ external scientists or consultants to hiegnrt in data collection and analysis. R1
viewed the Nipissing First Nation’s relationshipthvscience as “not so much anti-science,
but a return to a different way of science, a smeaof qualities instead of quantities.” In
terms of positioning within our framework (Figure3} the results from this interview
suggest that this SSF may already be operatingthediorder of zones [CLS] and [~CLS]
(societal legitimacy and policy salience are bdéady established in this case). Note that
walleye population in Lake Nipissing has been aeatj and that the Ontario government
introduced new management rules in 2014; while Ajooal consultations were conducted
as part of the management review, changes weragiranformed by conventional
fisheries stock assessment methods and accoumtdivéose user groups active in the area
(OMNRF, 2014). Efforts to draw formal scientificfammation into the local Aboriginal
management process (Figure 5-3, solid lines) m#y teenforce the perspective that the
knowledge of Aboriginal fishers is credible (evéralready legitimate from the Nipissing
First Nation viewpoint, it may be viewed as psesdi@nce [~CLS] by scientists). A heavy
focus on quantitative fishery models could, ondtieer hand, act as a counter force, acting
to retract the boundary (Figure 5-3, dashed lime®) a region where fisheries scientists
are viewed as the sole providers of credible kndgée For the Nipissing walleye fishery,
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our framework highlights that there is a fundamkeméasion over what is viewed as

credible knowledge for SSF management.

Figure 0-3 - Using science to increase local SSkRagament capacity

5.6.2.2 Lake Hjalmaren, Sweden

Lake Hjalmaren in Southern Sweden is home to atimadl small-scale pike-perch
(Sander percidaejishery. Fishers are organized into a collectikat tis culturally and
socially established within the community. Locatlinduals are well informed about the
status and the biology of the fishery, and collbetir own data to generate statistics. In
2006, the fishery was awarded the world’s firsslfnwater fisheries Marine Stewardship
Council (MSC) certification in recognition of sustable fishing processes. The World
Wildlife Fund (WWF) was an important player in timtial MSC certification process. In
2013, again encouraged by the WWF, local fishepdieghfor a second MSC certification.

To help with the second application, the localifighcollective teamed up with a
national freshwater fishers’ interest organizateomd WWF helped with technical and
administrative aspects of the application. R2, wiresented the WWF, noted that the
fishers had to overcome substantial barriers itecthg stock data. A major issue was the
lack of support from national governing bodies anldcal university, who refused to give
fishers important data from their archives, perhdps to opposing motivations. At that
point this case study lay near the boundary of [SCLThe fishers’ organization had
attempted to pull science farther into the domdisazietal legitimacy albeit with limited

success.
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The WWF eventually organized a meeting betweenskakeholders which enabled
more transparent data collection and sharing. FFevity we will not include figures for
each of the 18 case studies, but we believe tlaeffiorts helped shift the case so that it
was positioned within the [CLS] overlap. This casaedy shows an example of a pull by
fishers (facilitated by an environmental non-goweemtal organization (NGO)) to
encourage governmental and academic input to iserdee scope of what was considered
credible knowledge. Appendix 3 (pg. 191) summarittes information for the 18 case

studies that are our main focus in this paper.

5.6.2.3 Southwest Inshore Fisheries Group, Scotland

Inshore Fisheries Groups (IFGs) are non-statutaggrgzations located around the
coast of Scotland. IFGs aim to improve the managerné inshore fisheries up to six
nautical miles and give fishers a voice in managems&sues. The Southwest IFG is
supported in administrative tasks by the Firth fd@ Forum, in management activities by
the Solway Firth Partnership, an independent lobakity, and in technical issues by the
University of Shetland. The IFG is currently invets with two projects, a trial
introduction of creel escape panels and a lobstaotehing scoping study. Creel escape
panels are designed to allow juvenile crab andtésbdo escape creels unharmed and v-
notching helps to identify and protect breeding déa from harvest. Both initiatives are
voluntary, enabled by IFG project funding, and awnconserve valuable commercial
stocks. By collecting evidence on the use of tradél fishing grounds and developing a
better understanding of lobster stocks, local fiste may be able to contribute more
effectively to management and planning processes.

Despite the IFGs success in instigating local gastmnps, R3 expressed concerns of
fishers’ continued distrust of governmental actdreat was caused by constant policy
change: “fishers are wary of any government agemxy changes in policy...if you have
been in the industry for 20 or 30 years, you wdlvd seen an awful lot of changes.”
Distrust can hinder participation in managemeniaies and compliance with regulations
imposed by the government, and reduces the liketihaf future knowledge integration.
The challenge for this case is related to insbndi uncertainty arising from shifting
policies, presumably due to changing political gqal.b., policy direction could also shift
due to new or evolving government science adviReralling Figure 5-2, this case could
be positioned at the [CLS]/ [CL~S] boundary. Thdatigely high level of policy
uncertainty, and the symptoms such as distrustattied due to that uncertainty, imply that
the policy salience set in the Venn diagram mayéely overlapping with the societal

legitimacy set. R2 flagged capacity building asapproach to alleviate policy uncertainty;
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capacity-building through research with externaltmexs increases fishers’ levels of
awareness and capability of communicating effebtiveth political actors. R3 noted that
as the IFG is relatively new, it has the potent@alprovide a platform where different

stakeholders can interact and learn of opposingpeetives on SSF management.

5.6.2.4 Lamlash Bay MPA, Scotland

The Community of Arran Seabed Trust (COAST) is amcwnity-based marine
conservation organizations. COAST works to proted restore the marine environment
around the Isle of Arran and the Clyde in Scotladd@AST has four aims: to improve the
local marine environment for the benefit of evergphelp sustain the livelihood of those
dependent on fishing and tourism; increase the lpapu of the area for diving and
tourism; and educate future generations (http://vamancoast.com/). They were
instrumental in creating a no take zone (NTZ) iilash Bay in 2008 and are now
campaigning for legislation to establish an MPAuer@ the south of the island (which is
now in place).

In order to lobby for the implementation of the NTZOAST established strong
links with several universities around the UK. Thedgo collected anecdotal knowledge
from local stakeholders and worked closely with t8sle Natural Heritage, a part of
Scottish government, in research. This ensuredaigy independent research of marine
life in the Clyde. Engaging in diverse communicatimethods such as social media
(Facebook and Twitter), radio, and newspaper akbWW®OAST to dissipate important
information to a broad audience.

COAST has made significant progress in protectingall ecosystems and
livelihoods. Despite this, other local groups haliewed a lack of support for the NTZ and
MPA, which led to their dropping out of working gnas, and a level of distrust in research
conducted by Marine Scotland. In addition, R4 rexpgd government apathy in providing
political leadership has placed increased respogibn COAST. COAST is actively
pulling policy to be more socially legitimate andesitifically credible, however due to
“government apathy” this case study is positiomethe [CLS]/ [CL~S] boundary. We also
note that it may be insufficient to consider ‘soaidegitimacy’ in unitary terms, implying
that it may be important to explicitly consider tipile ‘publics’ in some SSF contexts

(e.g., fishers who use different gear types).

5.6.2.5 Galicia, Spain
The Os Mifarzos Marine Reserve of Fishing Intef@sMRFI) was proposed as a
solution to social and environmental concerns @Peate Oliveira, 2013). Concerns

included overfishing and illegal fishing, as we#i anvironmental disasters such as the
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Prestige oil spill. The idea of establishing an MMAs envisaged in 2002 and was
developed by the local fishers associatioofradiag in partnership with biologists, social
scientists, environmentalists, and the autonomang&mment of Galicia. An important
component in the successful development of the MRA the community’s capacity for
collective action. Capacity had been developedutinoearlier collaborations between the
fishing community and a team of scientists fromlteal university.

The role played by a local anthropologist baseth@tocal university was crucial.
This leader had in-depth knowledge of local idiaswsies. With his encouragement and
the development of a specialized working grouphdis started participating in
management activities. Local fishers were involirethe designing of various aspects of
the MPA such as its size, location, regulation, awtess. The inclusion of local
knowledge on fishing grounds and breeding areas\bowed with scientific knowledge,
was paramount to building trust between fishers aaéntists and promoting mutual
respect. After a year and a half of discussions,Ghlician Administration gave the MPA
its approval and support.

R5 stated that the OMMRFI wagnitially amazing.” However, in 2011 a
government party change which coincided with ameadc crisis resulted in a significant
reduction of funds for MPA surveillance (Perez des€ra, 2013). Despite local protest,
R5 reported that the MPA is now functioning only as‘paper park’. Due to the
diminishing success of the MPA and growing distraistong community members, the
leader of the local cofradias lost motivation tontooue working for the reserve.
Legitimacy, saliency and credibility were achievedhe initial stages of the OMMRFI as
a result of a pull from the local anthropologistetiogage local stakeholders. Institutional
uncertainty arising from political leadership changaced this case study in the [CLS]/
[CL~S] boundary. Despite the current status, aweserhas been increased as a large

extension to the MPA is being planned.

5.6.2.6 Isle of Scilly, England
The Isle of Scilly Inshore Fisheries and ConseoratAuthority (IFCA) was

established by the UK Secretary of State and cantee force in 2011. The IFCA is
responsible for the regulation and managementldfsaing activities within six nautical
miles of the coast. Eight individuals make up tR€A which include elected council
members, individuals from the local community, aNatural England and Marine
Management Organization officers (which are botpast of the UK government). All
members have full voting rights and make decisiams enforcement, bylaws and

conservation objectives.

144



Numerous research projects were organized by t&&A Ifcluding lobster and
crawfish tagging, and data logging. The goals efphojects were to provide evidence on
the viability of shellfish stocks and to ensurettharvesting is sustainably managed. The
lobster and crawfish tagging program was initiaésda joint venture between the Isle of
Scilly IFCA and the nearby Cornwall IFCA, with inpfrom marine biologists at local
universities. Fishers also participated in reseamtich enhanced understanding about
local ecological processes. The data logging prognas a three year partnership with
Plymouth University. Four stations which are saatiearound the island digitally record
temperature, turbidity and salinity. R6 hoped taddlitional funding is secured to extend
data logging for an additional three years to pteva longer record on environmental
processes.

The Isle of Scilly IFCA interviewee highlighted szal efforts to increase the
formal integration of scientific and local knowledghrough the participation of local
stakeholders. In doing so, the IFCA is increasihg bverlap of the legitimacy and
credibility sets in the Venn diagram (Figure 5-Phe IFCA received much of its funding
from the government but as R6 noted “at the momenare fine, we are fine until March
2016 when technically the money runs out, and wiepaper there is no more funding
support...there are two issues here, one is the gleeakction coming up and second, is
that whatever government is in, there’s bound talmmprehensive spending review.”
Institutional uncertainty positions the case in [B&S]/ [CL~S] boundary. In the future,
the production of credible science might be reducke to diminishing funding

opportunities for research, consequently this casdéd potentially shift towards [~C~SL].

5.6.2.7 Co-management in Khong District, Champasak ProvinceLao PDR
Between 1993 and 1999, 63 villages in the Khongtridts established co-

management regulations to sustainably manage ansen@ aquatic resources (Baird,
2007). Co-management was supported by two NGO stggp@rojects, firstly the Lao
Community Fisheries and Dolphin Protection Projactl, secondly, the Environmental
Protection and Community Development in Siphanddietiand Project (EPCFSWP). The
project aimed to enhance management decision-mdkirtguilding upon the broad local
knowledge base and by creating a more standar@digptbach to monitoring. Extension
workers ran workshops in which project officials deashort presentations about co-
management and facilitated the exchange of fishiengwledge within and between
communities (Baird, 2000; Baird, 2007). At theseakgbops village leaders also presented
draft co-management regulations developed by tmenumity (Baird, 2000). Revisions

were made by communities with recommendations madegovernment and project
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representatives. An important aspect of the EPCFSVER the use of existing local
institutions instead of creating parallel authdiv@ groups.

Co-management in the Khong District was strongimnewnity focused. It appears
that this case initially achieved membership in $Las communities designed
management plans with the input of government argjegt representatives. Despite
detailed planning and implementation, a misundadstey between NGO researchers and
the local government over long-term funding arrangets led to the early conclusion of
project activities. R7 remained optimistic abowt tmpact project activities had on local
behavior and reported thatwhile some of the practices that were introduced fo
management purposes have decreased because pawplstbpped enforcing them, other
things have continued...I think the local governnieast maintained an interest...so | think
there are periodic attempts by the government tengthen things.”Consequently, this
case study is operating in the CLS/CL~S boundary wuthe influence of institutional

uncertainty.

5.6.2.8 New Zealand Rock Lobster Industry Council

The rock lobsterRalinuridae achelatajndustry in New Zealand is represented by
the New Zealand Rock Lobster Industry Council (NZRL It is made up nine regional
commercial stakeholder groups known as CRAMACs tvhderives from rock lobster
(CRA) and Management Area Councils (MAC). Each AGRAC is allocated a share of
the total allowable catch and appoints a dire@ddZRLIC, which itself is managed by an
Executive Director who coordinates research andagement activities, represents the
industry, and provides advocacy regionally andamatily. Through the NZRLIC there is a
well-defined set of property rights which allowsHers to access and utilize the resource,
and were designed to encourage custodial attitani@stewardship among resource users.

In 1997, the NZRLIC became the accredited reseprokider to the Minister of
Fisheries. Since then the NZRLICs contribution &search has been extensive and
positive. Research programs include catch sampiregsel logbooks, and lobster tag,
release and recapture projects. Some CRAMACs ame mactive in industry generated
data collection, which R8 attributed to incentiteustures and personal motivations of
regional leaders. For example, the potential ggdfitm running a sustainable fishery have
provided an incentive for the Southern CRAMAC, tamgest and most valuable regional
grouping, to participate in data collection progsam

Decreasing access to space is an emerging conaeildeiv Zealand’s fisheries.
The government in 2014 announced plans to introdaceeational fishing reserves. R8

reported this is causing much uncertainty and aonfoer the NZRLIC: there is a reserve
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that will impact on my rock lobster fisheries, ahére are currently no proposals for any
redundancy agreement or opportunity adjustment, lyasically get locked out.The key

issue here was the impact institutional uncertacudyld have on the behavior of local
fishers. R8 noted that the rights of fish&ase rights of access and utilization rather than
rights of ownership...you don’t own the fish...thoghts are meant engender a custodial
attitude and stewardship of the resource, whengreate so much uncertainty about the
continued use of those rights, you start to erdwecustodial attitude and stewardship, and
that defeats the real positive side of the propeidits based management systefhtie

NZRLIC case study is operating in the [CLS]/ [C~USjundary, due to the impact of

institutional uncertainty on social legitimacy.

5.6.2.9 Negombo Lagoon, Sri Lanka

Sri Lanka has a long history of collective acti@al(appaththi and Berkes, 2014).
Small-scale shrimp fisheries in Negombo, northw@st Lanka are managed by rural
fishing cooperatives (Galappaththi and Berkes, BPl15-ishers gained technical
knowledge working for large-scale aquaculture caomgsin the boom years before the
bust in the mid-1990s. Community cooperatives eulyemanage aquaculture through a
zonal crop calendar with government oversight awithisoration. Fishers are represented
by their associations, which are then organized dnal associations with Sri Lanka
Aquaculture Development Alliance (SLADA) at the =apeof vertical linkages
(Galappaththi and Berkes, 2015a). SLADA in turn kgomn a horizontal partnership with
the National Aquaculture Development Authority, epdrtment of central government
which provides technical expertise, coordinatiarg aversight.

R9 reported that community associations meet duandyafter each crop season to
discuss, evaluate, and adjust the calendar. Tleesbécks and suggestions are relayed via
community leaders and zonal representatives tesibecmakers at the national level. The
zonal calendar is a continuous learning process isiritierefore highly adaptable. R9
believed that the management system is self-sustaand that, although final decision-
making resides at the government level, the comiyyilays a significant role in data
collection and design of the crop calendar.

Although the system is effective, R9 recognizedués of corruption and
discrimination. Rich local actors often bribed leedwithin SLADA, thereby influencing
their decisions. Here the challenge is ensuringategitimacy remains intact despite the
influence of local elites. Consequently, this cas@ be positioned within the [CSL]/
[CS~L] boundary. The presence of corruption imptiest the legitimacy set in the Venn

diagram (Figure 5-2) is offset against the setsredlibility and saliency.
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5.6.2.10Benthic resources in Chile

In the late-1980s, the SSF industry in Chile exgrered extensive over-exploitation
(Marin and Berkes, 2010). Exploitation was attrdalito social and economic instability,
and the emergence of a black market. In respontieetorisis, the government imposed a
four year ban on catching fish and in 1991 esthblisthe Management of Exploitation
Area for Benthic Resources (MEABR). The MEABR recizgd the rights of organized
artisanal fishers to regulate territorial user t&gim their management areas. Under the co-
management system formal fisher organizations aigur-year agreement with the state.
The contract is grounded on baseline resource ssgess and a management plan which
is prepared by biological consultants hired bydish(Marin and Berkes, 2010).

Pilot studies for co-management agreements weregroebs to be highly
collaborative. Since the pilot studies there whmyever, numerous user complaints about
the continued top-down nature of management anthtfkeof horizontal linkages between
fisheries associations. The combination of buresayciand the rigidity of the law which
defines the state-drive management system haveef@ddbottom-up learning and
innovation (Marin and Berkes, 2010). The Chile csisely shows an original pull from
government to improve legitimacy and credibility ®F. However, the continuation of a
top-down management style has eroded social legiynand moved the case study into
the [CLS]/ [C~LS] boundary. To improve legitimady10 recommended that local leaders
should ‘hegotiate with high level actors but also establéghances with similar local

groups’

5.6.2.11Taunton Bay, USA

In Taunton Bay, Maine, a local ecosystem-based genant project was initiated
by the Maine Department of Marine Resources. Tlogept aimed to increase knowledge
on how to balance resource use with long-term ptioie of the environment (Sowles,
2011). Initial project activities were deliberatadatime consuming, and included an
iterative round of assessment, feedback, and &kt involving the government
representative and the local community. The engagémf community stakeholders was
imperative to the project. Through the Taunton Balyvisory Group, citizens provided
local knowledge, expertise, perspectives, and adwiche State of Maine. R11 attributed
successes to the inclusion of fishermen in sunesygth and data collection, which assured
them of credible and trust-worthy science, andh& tinwavering support of the State
Commissioner. Once the final report had been pldis the management plan received

facilitating legislation.
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Due to push from a particular government represieetaand initial project
successes, the Taunton Bay case study initiallieaed full membership in the set [CLS].
However a budget cut coinciding with the governnreptresentative’s retirement resulted
in reduced project activity cumulating in a ‘pagsimanagement plan’. Consequently the
case is currently operating in the [CSL]/ [C~LS]ubdary region due to apathy among
community members to engage in the management ggo€1 remained positive and
reported that the foundation had been laid and so the story isu#r...at some point in
the future, if there is enough interest locallymstody can reinvigorate it and bring new

life to it, so it’s a starting point.

5.6.2.12Aqaba, Jordan

Compared to some other cases in our study, Joml&fdks have received little
research attention. As such, there was limitedrin&tion available in Agaba, Jordan
regarding the size of fish stocks, catch compasijtiand the number and behavior of
fishers. The German organization, Gesellschaftriternationale Zusammenarbeit (GIZ),
in partnership with the Jordan Royal Ecological iDyv Society (JREDS), has been
working to support the Jordanian government inefigds research since 2013. By using
new approaches, the aim of the Jordan Fisherigged®ravas to raise awareness among
Jordanian people about the environment, fosterrenmientally sustainable behavior,
strengthen data collection, and increase the duktjaof credible science in Jordanian
fisheries.

GlzZ facilitated numerous Project activities in Jamdand supported capacity-
building at JREDS and other NGOs. An initial stéph@ Project was to build partnerships
between Project assistants at JREDs and localréistéshers in Jordan were naturally
distrustful of science and scientists; R12 recogphithat local fishers believedf T don’t
say anything, they can’t use that information agaime.” Consequently, a primary project
objective was to build strong relationships on klemlge rather than rumors.

The Project is still in the beginning stages budcesses have already been noted.
The Jordan case shows that a strong push fromcgcfen saliency and legitimacy can be
facilitated by extensive trust building efforts. Réecognized that trust was enhanced after
JREDS ensured fishers were the first to hear geptaesults and that results were made
freely available to all participants. The legitimanay be questioned as the participation of
local fishers was confined to data collection rattien decision-making, therefore this
case study is positioned in the [C~L~S]/ [C~LS] bdary. Increased overlap with the
legitimacy set may be achieved as the project besomore established, and levels of

local awareness and capabilities increase.
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5.6.2.13Gazi Bay, Kenya

The Whole Decision-Network Analysis of Coastal Bgtems (WD-NACE)
project, which was funded by a UK research gradtlad by academics, developed fishery
models for a small artisanal fishery in Kenya. Bcbjaims were to generate generic and
comparable studies about how decisions for policy @&ction were made at the local level.
The first step in developing the models was to foud how people used information to
make their decisions, the state of local environs\etie current financial situation, and
local people’s social standing in the community. dddress these questions the project
built upon existing information in the Gazi Bay lwyorking with local teams and
connecting them with policy-makers, practitioneasd local people who depend directly
on fishery resources.

WD-NACE intended to provide decision-makers at mpidt levels with useful
models to facilitate understanding about criticatial-environmental relationships. R14
recognized that models are important as they eaderstanding and potentially secure the
attention of governments. Due to a push from s@enin an attempt to extend scientific
knowledge, science became more credible. Howe\usrunclear if and how local people
participated in decision-making, and the longewtyproject results are uncertain. This

case study is therefore situated in the [C~L~S}/L$§] boundary.

5.6.2.14Galapagos, Ecuador

An ecosystem-based spatial management approachdeased by the Galapagos
Marine Reserve. This approach was developed toviigtpecological, socioeconomic, and
political challenges related to fishing and tourigi@astrejon and Charles, 2013).
Increasing conflicts and ecological degradationttethe creation of the Galapagos Special
Law (GSL) and the Galapagos Marine Reserve ManageRlan at the end of the 1990s.
Under the GSL, two authoritative institutions wereated, the Participatory Management
Board (PMB) and the Institutional Management Auiiyo(IMA) who respond to the
Minister of Environment within national governmeiithe PMB was composed of local
stakeholders including fishers, members of theisoursector, conservationists, and the
Galapagos National Park. R15 highlighted that decismaking was made by consensus
within the PMB, and if consensus was not reachedMA took over. Scientific input was
provided by a local NGO, the Charles Darwin Fouitaie(CDF)

In 2008, the government approved a new constitutian created a new authority
called the Galapagos Governing Council (GGC), whaahs to govern Galapagos as a
whole. The GGC has caused uncertainty about thetim of lead institutions and

increased conflict. To overcome conflicts and utaeties a reform was made in 2015.
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However, R15 voiced concerns that these reforms redyce the number of fishing
representatives involved in decision-making du¢ht status of the PMB being changed
from a cooperative to a consultative form of co-agement. The CDF has also contented
with economic and political disruption and will adade in 2016.With the new reforms,
this case has shifted from [CLS] to [~C~LS] dughte conclusion of the PMB and CDF.

5.6.2.15Puerto Madryn, Argentina

The Argentine hakeMerluccius hubbsijs the backbone of the Argentinian fishing
industry. The Association of Artisanal Fishers oBRo Madryn (APAPM) was initiated in
1993 when Argentina experienced severe reductionthe numbers of hake. By 2000
APAPM had secured formal legal status, had memigersh60% of local fishers, and
played a proactive role in fisheries managemeneii®anz et al., 2007). APAPM was
involved in lobbying to reduce unrealistically highatch allocations for the 2000 fishing
season. Fishery managers approached the provigoiernment looking for scientific
advice but there was a lack of data and high uaiceyt regarding fish stock population
dynamics. Due to the uncertainties of ecologicaF $ffocess, it became apparent that
extensive discussions between scientists, managetsstakeholders were required. In
response, the provincial government created a temhadvisory board comprising of
technical staff, scientists and representativesnfrBPAPM in 2001. This facilitated
scientist-fisher collaborations in data collectiowhich informed catch quota
recommendations. In 2005, the advisory group wagamaed to incorporate
representatives from the Natural Protected AreainBala Valdes and the provincial
authority of tourism.

Despite the achievements of the co-management twteucat developing
partnerships between stakeholders, relationshige O&integrated. R16 raised concerns
about the legitimacy and transparency of collabonat and the adaptability of quotas to
reflect stock activity. In addition, there weredegonstraints, a weak judiciary system, and
a lack of coordination between agencies (Orensara.e2007). The preceived lack of
scientific credibility and institutional supportfimenced behavior at the local level. R16
reported: the most frustrating factor is the lack of suppooim the state...because fishers
started with a lot of motivation and strength, Iibse same people who are still in the
fishery are really tired...it's really difficult to antain the motivation if you don’t have
responses from the agencieghe initial pull on science from fishers, whodhbbied for
more credible science, moved this case study i@®I0S] but the case since shifted to

occupy [~C~L~S] due to poor integration and flutitug support from the state. Recalling
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Figure 5-2, one could envision this case as hatliaghree sets not overlapping at all, with
the case positioned in a gap between the sets.

5.6.2.16Belo Sur Mer, Madagascar

A non-governmental organization (NGO) called Bluentures (BV) started work
in Belo Sur Mer in 2009. To increase scientific Wwhedge and to engage local
communities, BV has evaluated and established cantyabased mangrove conservation
through both push and pull mechanism. BV supporechlly-led initiatives and
partnerships by offering advice, organizing meetjngnd facilitating the legislation of
customary laws. Partnerships have been createdbetrmesource users from Belo sur Mer
and neighboring villages.

Several mangrove fishery closures located andydedi by the community have
been implemented since 2011. Research was condtatetbtermine the appropriate
minimum landing size for mangrove crabs, with tiva af eventually informing national
fisheries policy. Over the past five years, ningerges have been established and are now
flourishing. In addition, BV established communitgised health activities and alternative
livelihood possibilities such as sea cucumber agjiae.

Our Belo sur Mer case highlights an example ofseudy in the [CL~S]. At the
time of our interview, BV was operating without timput of government and was focused
on encouraging behavioral change through increagingmunity awareness and capacity.
R17 reported I'can’t tell communities “here is the magic numbel”’don’t have it...it's
more of a mentality or behavior chanj# is possible that once project activities bew
more established, BV will be able to work to enem#& policy saliency by creating

partnerships with government agencies.

5.6.2.17Victoria, Australia

Abalone Haliotis) is a primary commercial species in Australia. Sitioe 1960s
there has been an increasing use of private-propgtits to regionally manage Australian
abalone fisheries (Gilmour et al., 2013). In thetviia Western Zone (VicWZ) fishers’
organization, three quarters of abalone licensddrslbelong to a divers’ association. An
executive officer was hired externally and R18 dateat that this individual had helped
the group to become more professional and fa@titamnproved interactions with the State
government.

Due to declining levels of abalone abundance, ViciW@mbers sought the advice
of an external consultant in 2001. Working withdbdivers through a series of workshops,
the consultant facilitated industry-based stockesm®ient and bottom-up management

changes. Outcomes from those workshops includezbjggement to increase abalone size
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limits across the fishery, implement reef coded{gonal partitions for recording catch
and effort), and impose a cap on abalone landiRd8 reported that the VicWZ also
worked closely with local universities but receivéttle research support from the
government. R18 emphasized that abalone fishernagmed) much experience in data
collection over the last ten yearshéy have learned a lot of lessons and they hakeec
long way.”

The VicWZ abalone fishery has a strong propertiiteagystem in place and enjoys
the participation of industry members and sciestistresearch. Although there is limited
engagement from the government, fishers are capdilgenducting research with the help
of scientists and consultants. Strong leadershifhenAbalone Divers Association allows
the group to participate with government countdgpand for industry members$o*get
their voices heard As such, this case study is operating in the $Cboundary, with a
push from industry members for social legitimacyd atientific credibility. This case
provides an example of how the use of consultaarisoe used to increase the credibility of
knowledge in a science-pull boundary crossing &ffor

5.6.2.18Asturias, Spain

The gooseneck barnaclBd]licipes pollicipes)¥ishery in Asturias is important to
the artisanal fleet. In 1994, a co-management systetween the government agency and
local cofradias was implemented. By 2001, sevemanagement agreements had been
established along the Asturian coast. Each regazhits own specific management plan,
each of which was developed in conjunction with ft#hery association. Under the
arrangement only licensed fishermen can exploiréiseurce, which has led to a sense of
entittement and a perceived need by fishers toeptdheir resource (Rivera et al., 2014).
Co-management has allowed for an adaptive learappgeach and fine-scale management
of the fishery.

Local users regularly participate in data collectiand management decision-
making. Cofradias regularly report daily landingsl @&ffort data, which provide scientists
with fine-scale data to use in modeling. R19 ndteat fishers have the responsibility of
deciding the location of fishing activity and ofpreting the quality of the resource. The
government partner checks over proposed activitytife following year with the help of
scientists. In the gooseneck barnacle co-managesystém, fishers’ knowledge has been
considered from the onset and there were highdesetesource user participation in SSF
management (Rivera et al., 2014). Consequently dhse study is positioned firmly in

[CLS]. The flexibility of co- management policieadaadaptive strategies adopted by the
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fishers has enhanced resilience in times of chgngianagement measures and during an

economic crisis (Rivera et al., 2016).

5.6.3 Other opinions of relevance for SSF management

From among and beyond (i.e., from our analysis ndérview transcripts for
interviewees from the 36 other cases not spedyiaaltlined above) the cases on which
we have so far focused, our respondents highlightiditional themes: knowledge and
valuation of SSFs; the credibility of science; dhd uncertainty of institutional processes
(Table 5-1).

Table 5-1 - Summary of other themes important f8F $nanagement

Findings Tally
Knowledge and the value of SSFs
The merits of different knowledge types are recogi 4
Tensions between knowledge types 11
Difference in valuation of SSF resources 5
Ecological and social knowledge limits
Limited amount of scientific data (including effeaif poaching) 6
Issue of complexity and uncertainty 4
Disconnect from social realities 5

Concerns about governance effectiveness
The impact of migratory fishing
The paradigms that governments hold

O o1

5.6.3.1 Knowledge and the value SSFs

Our respondents reiterated the importance of s@ierind local knowledge for
effective SSF management (Table 5-1). R11 high#ighthe importance of scientific
knowledge. I want to emphasize that science is the underpgmh all of this...for
stewardship and adaptability, science is an intégrart and it has to be credible.He
also recognized the attributes of local knowleddishermen are very astute; they are out
there in all kinds of weather that scientists atan’..their anecdotal knowledge or local
knowledge is very strong, profound...these guys argous, excited about their
resource...they understand biology far better thangive the credit for.”Similarly R9
who worked with small-scale aquaculture fisheriesnorthwest Sri Lanka statedbtal
people are resilient...they are confident in theiowiedge, local knowledge about their
environment, specifically unique to their commuhity

The tension between scientific and local knowledges also evident. In her work
on Canadian fisheries, R20 experienced little edern local knowledge among the
scientific community. R21 attributed scientists’atipy towards local knowledge to the
training scientists are provided in universitiethey’re not taught to appreciate local

knowledge, and in fact, when they come out of usityethey can be suspect of it...and
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suspect of the ability of locals to perform tasksyt consider as their own domain.”
Fishers were also found to be suspect of scierkifmvledge. R4 highlighted that fishing
communities on the west coast of Scotland lackutierstanding or willingness to accept
scientific results; there seems to be a dearth or lack of understandhgactual
science...certain people don’'t seem to trust thensei®r the implication of it.’A lack of
trust in science and scientific methods was algee&nced in Jordan.

SSF stakeholders have different priorities anéiseivhich shape how they value
SSF. There was consensus among our respondentutheit valuations hinder attempts
for sustainable SSF management. In Patagonia, AngeR16 noted thatfot many people
appreciate the value of having fish...in a busy ave# lots of people, fishermen are not
well seen”’” R16 added, People are just there to catch as much fish asiplessso they
don’t care about conservation measureR22 highlighted that Bajau fishers in Indonesia
purely value fish as a food sauce and often questioy tourists tvould want to come and
see something that is just food¥ contrast, fish stocks are a culturally valuat@source
for communities in Madagascar, which has helpeflitite the implementation of an MPA
(R23). R1 reported that for many fishing communitigsh are more than just money, they
are thing to eat, and they are culture, these igtale things”. To improve SSF
management, R1 went on to recommend an inversi@aroént valuations of fish, from a
system that places the most value on the exchatgda one that places the most values

on the existence of fish.

5.6.3.2 Ecological and social knowledge limits

The credibility of science that currently guidesFS&ecision-making was called
into question (Table 5-1). Especially importantswihe impact uncertainty had on the
production of credible knowledge. Limited scietiflata in many SSF contributed to
uncertainty. In the Elephant Marsh SSF, Malawi, R2gorted as we are, it is like
managing in the dark, we don’t know much aboultfiteery, what the issues are, what's
the maximum harvest, how many fishermen can rdmlyn the fishery to exploit the
resources from it.”In South Africa and along the coast of many WefsicAn countries,
poaching has reduced the ability to calculate bledstock assessments due to the lack of
accurate catch and effort data (R25 and R26). R&feds that Scientific processes are
definitely flawed, but we don’t have any other wéynanaging the stock.”

Complexity of ecological processes adds to the tiaicey of credible science. R21
highlighted that obtaining an annual quota for ctexpmulti-species fisheries remains
difficult and results in measurement errors. In i@, R21 recognized that lack of

consideration for natural fluctuations can add twarntainty; 1 think the important
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decisions are the decisions tied to the biologthefspecies...it goes back to the problem
of governing fisheries, whether you see fluctuaias a problem to be fixed or something
you can adapt to.”R27 reported that in the Caribbean context, wthishers are
accustomed to uncertainty, fisheries science isedasn assumptions guided by
predictability and certainty, and that this fundamaé difference has been a cause of
tension between fishermen and scientists.

Concerns about the credibility of science are aobuted to the separation of
SSF decision-making from local users and sociditiesa R1 highlighted that a major
issue with SSF management is that sciemerds to be technically oriented...which often
doesn’t have a good knowledge of its histoi§itilarly, R21 reporting on salmon fishing
in West USA noted thatour current management is not strongly tied to plait is not
tied to specific populations and watersheds; cotiseal management is too divorced

from local realities.”

5.6.3.3 Concerns about governance effectiveness

Uncertainty generated by the activity of institaoat all levels pose difficulties for
effective collaborative research (Table 5-1). Timpact of migratory fishers was reported
as a limiting factor by our respondents. Migrattishers who operate along the coast of
West Africa are able to travel great distancesizetefficient technology, and exploit new
fish stocks. R26 reported that fish caught can legou#ao 30% of the overall catch which is
problematic: it doesn’t appear anywhere in the statistics orams...it's a big issue for
management because you are managing ghost fishegmerdon’t know who they are or
where they came from.Consequently, management approaches based on umxim
sustainable yield (MSY) can be problematic.

Our respondents also commented on the effects gh-lbevel institutional
uncertainty and the paradigms under which governmepartments operate. Governments
can be unwilling or unable to facilitate effectivellaborations, lack will to devolve power
to lower levels, and overly depend on single stassessments. For example, R20 believed
that “the institutional rationalities that governmentseogte underinhibit many effective
policies and leadership.”Similarly, R25 asserted thatbéing stuck in a particular
paradigm and not being able to get out of it, iolpably the root cause of failed

governance in this fishery.”

5.7 Discussion
Reducing biophysical and institutional uncertaingy crucial if SSFs are to
contribute to positive social outcomes such as pgvalleviation and coastal
sustainability. Key to reducing uncertainties ie thtegration of scientific knowledge and
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local knowledge, and the uptake of integrated kedgé by policy-makers in decision-
making. We found SSFs that were successful or ghigrtisuccessful in reducing
biophysical and social uncertainty through knowkedgtegration. However, our analysis
also highlighted the dynamic nature of SSF govereaystems and we found numerous
instances where successful SSF governance procsdestructures degraded over time.
Recurring issues expressed by our respondentsviedvdhe framing of knowledge and the
credibility of science, and the factors that inflaed institutional uncertainty.

5.7.1 Key issues

5.7.1.1 Blurred boundary on scientific credibility

The way in which SSF stakeholders frame differenbwdedges influences
knowledge integration. Framing refers to an indialks ideas, beliefs, and discourses
(Fisher, 2003), which determines their valuatiorknbwledge. Frames bind like-minded
actors together in social groups (Parry and MurpB@13), for example fishing
communities who share common knowledge, and acade&search clusters who agree on
specific scientific methodologies. Within SSF magragnt systems the dominant frame
has largely been scientific knowledge, which haduced the credibility of fishers’
knowledge. In some cases, scientists can be acthadtile to the idea of incorporating
fishers’ knowledge into policy advice (Soto, 200Bgspite increased efforts to encourage
knowledge integration, our results highlighted tadilurred boundary on what constitutes
credible knowledge still exists.

How stakeholder groups can come to agree on a condebnition of credible
knowledge is therefore an important research questieadership, which is crucial to SSF
plays an important role in knowledge integratione \fdund leaders who are outward
looking, and forward thinking had the potentialptash boundaries on restrictive frames in
order to encourage new ways of valuing knowledgeur case studies, leaders who were
able to break conventional frames and facilitateovedge integration came from
community organizations (Lamlash Bay, Lake Hjalmased Southwest IFG), NGOs (Bel
Sur Mer), research institutions (Galicia, Agaba)d ayjovernment departments (Taunton
Bay).

Leadership from scientists and research institsties especially important to
knowledge integration. Our results suggest thatstieress of knowledge integration can
depend on a scientist’s willingness to engage anstlisciplinary research that engages
community stakeholders and government officials. Tlaunton Bay, for example, a
government scientist pushed to increase credibditg legitimacy by engaging local
stakeholders in survey design, data collection, @exision-making, which had an impact
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on the final management plan. In other cases hawewevas ‘business as usual’ as
scientists continued to use well-practiced scientihethods and pre-defined research
questions, with local communities only being engkigedata collection stages.

A key issue affecting the effectiveness of sciemtéadership is the training young
scientists receive in universities and researctituti®ns. Our respondents recognized that
current training practices often produce scientist® are suspicious of local fishers’
knowledge and are thus less inclined to push fmoadening of management paradigms. .
Encouragingly, Rudd (2015) noted that in other saffeere is evidence of changing
attitudes among young ocean scientists regardigggament in policy-salient research. ).
This points to the possibility of enhancing knowgedntegration through interdisciplinary
research and partnerships. Broadening paradigrosder to achieve greater consensus in
what constitutes credible knowledge will requireaer alignment in how people frame
knowledge. In many cases this will entail revisegsumptions and worldviews through
increased awareness, respect, and understandoppos$ing values and beliefs. Obviously
there is no simple prescription for changing induals’ framing of knowledge generation
and enhancing integration, given often entrenchscbdrse and advocacy coalitions (e.g.,
Weible and Sabatier, 2005; Caveen et al., 2013s@&uBray et al. 2014; Rudd, 2015).
However, long lasting and adaptable capacity-bagdirojects, especially within research
and governmental agencies where it is often sev&eking is crucial. In addition, several
of our respondents noted the benefit of creatirggigiized platforms for collaboration and
partnership building. For example, the WWF orgattizemeeting which ended tension
between fishers, scientists, and policy-makers wedg&n. Such platforms need to be
unique for each context and take into account enwiental issues, policy landscapes,
physical locations, and characteristics of staksdrsl involved (Bracken and Oughton,
2013). An important characteristic of platformsagaptability, especially given the speed

at which successful integration projects can beconseiccessful integration projects.

5.7.1.2 Institutional uncertainty

Institutional uncertainty was a limiting factor kmowledge integration projects in
our case studies. Uncertainty resulting from ghgftipolicy objectives, fluctuating
leadership and support for devolved SSF manageraext,funding opportunities were
found to considerably influence the sustainabitifycommunity-based organizations and
behavior of actors at the local level. A major caimcis the potential for institutional
uncertainty to reduce the credibility, legitima@nd saliency of knowledge integration
projects even if full overlap in [CLS] has been iaglkrd. This could involve efforts to

increase the coherence of policies and regulatamness agencies, and integrate coastal
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and marine ecological research within the emergiegus of social, human health, and
environmental research (i.e., as laid out in new 8ustainable Development Goals —
Gaffney, 2014).

Many SSF knowledge integration projects rely onegament funding. Uncertainty
in the longevity of those funding channels redumreslibility, legitimacy, and saliency. In
Galicia and Taunton Bay, membership in [CLS] waskatted to the engagement of local
communities and the inclusion of fishers’ knowledgelecision-making. However in both
cases, legitimacy and saliency were reduced dtieetcombination of an economic crisis
and the loss of a strong leader. In the Isles ollySdor instance, uncertainty in the
continuation of funding for research projects, @ftational elections has the potential to
reduce the credibility of knowledge used in decisiaking.

Policy change was found to adversely affect thditabof leaders to retain
community followers. Government representativesSaotland were required to change
regulations in line with changing policy objectiveshich caused distrust among local
fishing communities. In Galicia, suspicion of thecdl leader grew due to diminishing
MPA successes after a cut in funding was madeuoresllance. Others have also found
that a leader’s legitimacy is lost if they are méved to be too close to regulatory
processes and are therefore unable to fully seovenwnity interests (Johnson, 2011;
Schut et al., 2013). Consequently, it is imperativat leaders remain accountable to all
those they represent (Hoppe, 2010).

In turn, institutional uncertainty influences thehavior of local level actors. Like
Ostrom (1996), we found that frequent policy changguces the motivation of highly
effective leaders. Maintaining the motivation deader is particularly important given the
influence they have on the overall sustainabilityom organization (Giberson et al., 2005).
In Argentina, the motivation of local leaders desed due to fluctuating support from
government partners. Institutional activity alsotedmines the likelihood of fishers
participating in SSF management activities (Suétnd Rudd, 2016). Case studies from Sri
Lanka and Galicia highlighted that fishers are mikely to participate if they have had
positive experiences of working in collaborationnsurprisingly, Scottish fishers who
participated in unsuccessful projects are lessnedl to participate further due to their
distrust of governmental leaders and apathy towmar@asagement activities.

5.7.2 Relation to boundary spanning research
Our findings mirror some core findings from broatdeundary spanning research.
Science-policy-societal boundary arrangements ohéter the effectiveness of knowledge

integration. As our case studies demonstrated, deynarrangements are embedded
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within social, economic, and political contexts.a@bing contexts cause boundaries to be
negotiated and renegotiated over time (Schut g2@13; van Paassen et al., 2011). Several
case studies highlighted projects that succeedegaining credibility, legitimacy, and
saliency [CLS], however due to changing contexte thoundary dissolved. Our
respondents remained positive that [CLS] coulddreegotiated if circumstances became
more favorable.

Integrating science and local knowledge requires ithvolvement of different
stakeholder groups. Partnerships between local eomties and research institutions were
paramount to knowledge integration in our case istudThe degree of scientist
involvement in those partnerships depends on thalskties of local actors and the stage
of the research project (van Paassen et al., 2@dmmunities from Madagascar and
Jordan, which have little experience of SSF managemrojects, required assistance from
external organizations in research and managenutintti@s. In contrast, abalone fishers
in New Zealand and shrimp aquaculture fishers in L%mka have many years of
experience in data collection and are thus abltwluct independent research. Scientists
play many roles in fisheries policy and managemeatyging from conventional
information providers (Rudd, 2015) to collaboratpadicy actors, to public intellectuals.

Path dependence determines the success of bouralaapgements. Path
dependence assumes that boundary arrangementsnfiwenced (either enable or
constrained) by past collaborations between stdédetmand researchers (Leuuwis, 2004).
Perceptions, which are stored in the social memmasfecommunity members, change in
response to experiences of previous projects atmbmes (Schut et al., 2013), and direct
behavior in future projects. Apathy towards managanprocesses was evident in case
studies from Scotland and Argentina which deteftether participation and compliance.
Therefore, the outcomes from past projects shoeldmalyzed before new projects are

implemented to gauge local perceptions.

5.8 Conclusions

The objective of this contribution was to increaselerstanding of factors that
influence the integration of scientific knowledgedafishers’ knowledge LEK, and how
this can be incorporated into SSF decision-maklimghe context of our broader research
project on SSF leadership, we collected informafrom 54 interviews from around the
globe, and featured in this paper 18 case studasspecifically raised issues regarding the
uncertainties associated with knowledge integratide recognize that this study relied on
the experiences and opinions of our interview radpats, which may have introduced

potential biases (i.e., there is certainly a degrfegelf-selection arising because we could
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only interview respondents still active in SSF ssh or management). To minimize
biases, we ensured data was collected from a bevagpk of case studies and was backed
up by peer-reviewed literature. We also note thgartance of conducting further analysis
on how the characteristics of respondents (e.gueldped versus developing country)
affects views on the credibility of science. Whilsis is beyond the scope of this paper, we
encourage further work to decipher those relatigmsshusing mediunm set theoretic
methodologies (e.g. Sutton and Rudd, 2015).

Our results emphasized the complexity, uncertasmyg, dynamic nature of science-
policy-societal systems. By focusing on the dimensiof credibility [C], legitimacy [L],
and saliency [S], we were able to identify the atioh of systems in their efforts to
achieve full overlap in [CLS]. Several systems aehd membership in the [CLS] overlap;
however it was evident that staying in [CLS] wasrendifficult. Credibility, legitimacy,
and saliency were lost due to changing economilitigad, and social contexts. Our work
suggests that community-based organizations mag laatshelf-life’ but can have the
potential to perpetuate if new ideas, resources earetgy become available, and if the
experiences of past projects remain in mind. Capdouilding and the creation of
specialized platforms for knowledge integration @aential mechanisms to enhance
institutional support.

Major issues affecting knowledge integration ardlarred boundary on what
constitutes credible knowledge and institutionalcartainty. To improve knowledge
integration, capacity building for actors withinsearch organizations and governmental
departments, is important to break down pre-comtkideas and encourage actors to
consider the merits of different knowledge types.cAmplicated socio-ecological systems,
SSFs are dynamic and will need constant attentrom fboth ecological and social
perspectives, and a constant upgrading of intedgraigentific and contextual local
knowledge. Managers must not expect that a setntefvientions will permanently ‘fix’
SSFs. Given their immense importance globally asuce of food and livelihood — and
the constant pressure for ‘successful’ SSFs nsir&y out of the intersection of credibility,
salience and relevance — it is crucial that effectfforts are taken to create the enabling

conditions that can provide multiple benefits fr&8Fs.
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Chapter 6  Conclusions

6.1 Summary of thesis aims and results

In this study | critically assessed local leadgrsim SSF. My first aim was to
identify important knowledge gaps in SSF leaderdlyigonducting an extensive literature
review. My literature review (Chapter Two) gaveediion for the following chapters. |
sought to determine how local leadership interadgth other contextual conditions to
influence SSF outcomes, and explore factors tHatence an individual’'s propensity to
engage with leadership and participation in manageractivities. | also aimed to identify
the role of leadership in helping to reduce theeatainties common in SSF management.
My focus has advanced the field of leadership i,38ed novel techniques such as QCA,
and provided the basis for recommendations foréu85Fs leadership research.

In Chapter Two, | reviewed the literature on leatigy in SSF, natural resources,
and further afield. Findings were split into thiesegories or the “3C’s” of leadership: the
characteristics of leaders, the connections ofdeadcand the context within which leaders
function. This paper found that previous reseancHeadership in fisheries management
generally focused on deciphering the coarse-schbracteristics of leaders and the
functions they perform. Future research shoulddooii the foundations of current research
to better understand how contextual differencelsi@nice leadership and the effectiveness
of CBFM. This chapter was published in Marine Pplit 2014 and gave direction for the
following chapters.

In direct response to Chapter Two, Chapter Threeedito explore how SSF
leadership and other important contextual conditi@tt alone or in combination to
influence SSF outcomes. 50 case studies from Sasitifesia were analyzed using QCA,
which facilitated the identification of necessandasufficient contextual conditions. QCA
is a novel methodology in the field and advanceskthg of causality and complexity,
which is inherent in SESs. My results highlighteghhlevels of complexity in the case
studies. Ecological successes were particularhyacted by social, economic, and political
factors, whilst species mobility played an impottesie in socio-economic success. Local
leadership was found to be an important conditroadhieving successful ecological and
social outcomes. However, the absence of localelsattom SSF communities did not
signal a definite failure, and indeed in some casisng local leadership was found to be
detrimental to SSF outcomes. This study highlightiee importance of research that
considers social systems and how they interact nthironmental processes to influence
overall outcomes. Chapter Three was published ira®@cand Coastal Management in
2015.
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Chapter Four aimed to increase understanding offdb®rs that influence the
propensity of individuals to engage with leadershxperiences of leadership were
collected from 54 interviews with international S8#searchers and practitioners. Major
themes collected from the interviews were organusidg modified versions of the IAD
framework, VBN theory, and Schwartz’s theory oftatdl values. | identified factors that
shape an actors propensity to engage with leageeghmultiple levels which included
worldviews (shaped by core values, education, aqeréences), and capital restraints at
the individual and community level. | also outlindte influences of effective leadership
which included interactions between communities kadiers, communities and external
actors, and different leadership groups. Of paldicimportance to successful leadership is
the ability of communities to produce leader susoes leadership legitimacy, and the role
of governmental counterparts. Chapter Four wasighdd in Frontiers of Marine Science.

A major theme collected from my interviews (usedGhapter Four) was the
difficulty of managing SSFs under conditions of erainty. My objective for Chapter
Five was to identify the role of leaders in effotts reduce uncertainty, by knowledge
integration projects. | aimed to understand factbeg influence knowledge integration in
SSF management and the uptake of that knowledge policy-making. Analysis was
framed in terms of scientific credibility, societldgitimacy, and policy salience, and
focused on how 18 case studies had been partiallyulty successful in reducing
uncertainty via push- and pull-oriented boundamyssing initiatives. Findings suggested
the way in which stakeholders frame knowledge, thedibility of science, and
institutional uncertainty influence the succeskmdwledge integration projects. Analysis
also highlighted the dynamic nature of societalgqys$ocietal processes, and instances
where successful case studies had degraded ovedtimto changing economic, political,
and social contexts. | determined that communigeba organizations can become
‘exhausted’ but have the potential to reform if niel@as, resources, and energy become
available. To improve knowledge integration, capadtuilding should be given to all
stakeholders, especially actors in high-level oizgtions, which increases the potential for
creating leaderful organizations. Chapter Five wasblished in Environmental
Management.

This thesis has contributed to the emerging rebef@etd of leadership in SSF. As
indicated by Chapter Two, although local leadershgs long been recognized as an
important condition for successful CBFM and co-ngemaent, there has been little
consideration about how leadership plays out ifedsht community contexts. Chapters
Three and Four are a direct response to Chapter, @wd aimed at initiating greater

understanding of the complexities of leadershipajér five expands the focus of local
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leadership to decipher the position and role of &etprs in efforts to reduce uncertainty in
SSFs management.

6.2 Future research

As highlighted throughout this thesis, local SSERdership is a relatively new
research field. As such, it is an exciting timeganerate interest in the field and develop
future research opportunities. Work that considbes necessity of increasing leadership
knowledge through in-depth, comparative, and syatenresearch is crucial. | now go
onto outline recommendations for future researchiclv were identified by my own
reflections and the insights of my interview respems from Chapters Four and Five. This
list is by no means exhaustive, as much additioes¢arch is required to enhance our

understanding of leadership in SSF.

6.2.1 How do we increase leadership succession capabésiwithin SSF

communities?

In Chapter Four leadership succession was founoetan important influencing
factor on local leadership, and a concern for mainyy interview respondents. There are
many barriers to effective succession which includer education and awareness levels,
limited access to resources, negative perceptidnseadership resulting in reduced
motivation to become a leader, a lack of local jpasspoor commitment to remain in
leadership roles, over-reliance on a small pogaiential leaders, and cultural and social
barriers. An important research question is theeefoow can we overcome these barriers
to increase leadership succession capabilitiesm@8F communities?

Several recommendations were given to improve lshge succession by my
interview respondents in Chapter 4. The importasfoexpanding the focus of leadership,
from building successful leaders to building ‘leddE organizations was emphasized. A
leaderful organization encourages each member @dnamunity to gain experience of
being a leader concurrently and collectively (Raefi003). This allows leadership to be
collaborative and develops the capacity of eachnsonity member, thereby increasing the
pool of potential leaders.

Crucial in developing leaderful organizations ipagity building. As Pomeroy et al
(2001) iterated training and education must stiovbuild leadership skills among a variety
of individuals in the community so management diadsecome dependent on a single
individual. Future research should be conducteddapher how capacity building can
become more effective. It is important that capalstilding is well thought out, culturally

appropriate, and designed with the target audieno@nd.
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6.2.2 How do high level leaders influence local level SS€adership?

This thesis has focused on local leaders in SSkveder it is also important to
consider the impact of leader activity within highkevel organizations, such as
governments, NGOs, and research institutions. Higvel leaders are particularly
important in setting policy conditions and alloogtiresources for CBFM. In Chapter Four
and Five, | found that the activity of politicald@ers and government departments greatly
influences behaviors at the local level. For exammblicy change, fluctuating political
support, and leadership change influenced motimatand perceptions and in some cases,
deterred fishers from participating in further leeghip activities. Ratner (2012) reiterated
that political leaders who withdraw their suppant liocal initiatives can potentially destroy
the gains made at the local level. Therefore thk between the activity of high-level
actors and the impact they have on local level biehahould be investigated further.

Chapter Five focused on the difficulties of manggi8SF in conditions of
uncertainty. Integrating scientific knowledge witbhers knowledge is assumed to reduce
uncertainties, as more context-rich information used in decision-making, It was
highlighted that the way stakeholders, especialigrgists and governmental actors, frame
knowledge limits the degree of knowledge integratido overcome this considerable
barrier, capacity building within high lever orgaations to encourage new ways of
viewing and valuing knowledge should be explored.

6.2.3 Is it possible to develop a framework to criticallyanalyze local leadership in

SSF?

Due to the novelty of SSF leadership research, raatyical tool to assess the
likelihood of effective local leadership is unawadile. The development of such a tool or
framework would help answer important leadershipsfjons, and assess the likelihood of
effective leadership within SSF communities. Kesigits from my research could be used
to find a common definition of “successful leadgpshand form the foundations of an
analytical framework. Table 6-1 shows an overvidvndial ideas for potential questions

and categories that could be included.
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Table 6-1- Potential factors influencing leadership

Leadership questions of interest Potential deteants

The likelihood of securing leadership

What is the propensity of an »  Worldviews
individual to engage with Culture (e.g. gender issues, power structures)
leadership? Core values and motivations

Experiences (e.g. education, past experiences
of working with SSF projects and leadership)
* Resources
Financial capital
Social capital
Technical and manufactured capital
Human capital
* Incentive structures
Livelihood options
Dependency on fishery
Value of fishery to the individual
What is the capacity of a * Education and awareness levels of the community
community to produce successors? The pool of potential leaders available
* Motivations for leadership present within in the
community
» Barriers to individuals becoming leaders (cultural,
gender)
» Capacity building opportunities

The influences on successful leadership once a leads appointed

What are the external contextual « Economic (market tools, regulations, funding)

influences on community » Environmental (disasters, natural fluctuations,

processes such as leadership? uncertainty)

» Political (support, capacity, resources, enabling

legislation)
What is the likelihood of » Personal characteristics
successful leadership? Innovative (able to use new technologies and

communication devices)

Knowledgeable about local and external,
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social and natural processes
Connected to the community but also outward
looking
« The likelihood of communities accepting leaders
Legitimacy of a leader
Reputation of a leader
Trust in the leader
* The interactions a SSF leader has with other
leaders within the community
The number of other leaders
Past interactions of leaders
Clear division of responsibility and authority
* Interactions with external actors
Links to research institutions
Links to NGO and governmental organisation
at the local, national and regional levels

6.3 Conclusions

Leadership is crucial to participative SSF managenapproaches such as co-
management and CBFM (Gutierrez et al., 2011). Dests importance there has been a
lack of focused leadership research in SSF andtheratural resource management.
Enhancing our understanding of leadership functiand processes is key to ensuring
effective and long-lasting SSF organizations andnagament. Encouragingly since
starting my research, | have noticed an increaamgunt of interest in leadership work
which is highlighted by several recent publicatigAt Mamun, 2015; Case et al., 2015;
Evans et al., 2015) and a focus on leadership atepences, workshops, and within
international organizations.

Leadership responsibilities and characteristics aditen assumed to be held and
practiced by a single individual, at a single pamtime. This portrayal of leadership is too
simplistic; throughout my research | have founddégahip to be complex, uncertain, and
dynamic. Leadership traits are not confined to raylsi actor within a community but
within multiple individuals and different groups reaurrently. Formal and informal
leadership can be passed around members of a catgmoirresponse to fluctuating
motivations and changing policy directions, whickaynrequire different competencies.

Due to the dynamic nature of leadership futureareseshould have a temporal element,
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which would help track the evolution of leadershiphin a community. This will enable
practitioners to assess the likelihood of succédstdership, thus organizations in SSFs
management.

This thesis primarily focused on researching lestdiprprocesses at the local level.
However, it is frequently highlighted that the etigeness of local leadership is affected
by the activities of high-level leadership. Leadi#msn NGOs, academic institutions, and
government departments regularly work in SSFs and influence resource allocation,
policy direction, and overall SSFs success. Theeefb is important to analyze the
influences of high level activities on local proses. My research suggests that the impact
of limited government capacity, disregard for sb@eocesses and fishers’ knowledge,
fluctuating support, and constant policy changeswmmrably reduces the success of
community SSF organizations, especially in knowéetidegration projects.

SSFs decision-making is frequently conducted indd@ns of scientific and
institutional uncertainty. Integrating scientifiacafisher's knowledge can reduce inherent
uncertainties and help enhance credibility, legaty and saliency. A key finding from
my research is that local organizations used in@&dge integration may have a ‘shelf
life’; organizations are only able to withstand ertain degree of social, political, and
economic change before they become exhaustedotliggize that expanding the focus of
local leadership has the potential to increase lifflespan of community-based SSF
organizations. For example, the creation of lead@nganizations is crucial as it increases
the likelihood of successful leadership successidnich was a key concern highlighted in
Chapter Four. This can be achieved through capdmifyding for all stakeholders,
especially high-level leaders, to encourage newswayframing knowledge and to ease
future knowledge integration projects.

My work has identified important researchable hjeses. Chapter Four in
particular, which assessed factors that influeeeelérship, has the potential to form the
basis of further analysis. Research is requiraghtierstand the key themes highlighted by
Chapter Four and how they interact, for examplethexe a relationship between the
characteristic of the interviewee and their viewswhat affects leadership? Or is there a
correlation between the development status of a &S8F the likelihood of successful
leadership? These research questions could be setbwith additional applications of
QCA, which | am currently exploring.

Given the fact that SSF leadership is a relativegw research field; this
contribution is of an explorative nature in ternfstlee subject matter and the analytical
techniques, for example QCA. My contribution ha®viled key insights into how

leadership influences SSF outcomes, the factotsrfiaence the likelihood of successful
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leadership, and the role of leaders in ensuringensoistainable SSFs organizations under
conditions of uncertainty. My results have alsoppinted crucial recommendations for
further work. | encourage inter-disciplinary resdathat builds on the lessons highlighted

by my research to further develop knowledge ancetstdnding of leadership processes.
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Appendix 1 — Key findings from 32 case studies hidiighting the “3C’s” of leadership

The “3C’s”
of Leadership

Fisheries

Natural resource management

Other indusies

Characteristics Resources

Understanding community
members (Gilmour et al., 2013)
Most trusted and influential
leaders are local people with
similar backgrounds to the rest
of the community (Bodin and
Crona 2008)

Lack of financial links can limit
a leaders ability to support the
community financially (Bodin
and Crona, 2008)

Functions
Provide consistency (Hauck anc

Sowman, 2001)

Act as energy centres and
motivators (Gilmour et al.,
2013;Huack and Sowman,
2001)

Dissipate responsibility
(Gilmour et al., 2013)
Continuously accountable and
transparent (Njaya, 2007)
Provide stability in times of
political change (Pollack et al,
2008)

Resources

Functions

Educated background, part of e
the community (Olsson et al.,
2004b) .
Extensive social networks,
knowledge, organisational .
design, conflict management
competencies, writing skills,
communication and negotiation
skills, authority, and how to
create a vision of desired goals
and activities (Cheng and
Sturtevant, 2011)

Develop social networks, .
organize community training,
provide goals and visions,
identify policy windows, .
conduct press releases and
secure funding and create
incentives (Olsson et al., 2004b)

Maintain regular meetings, .
gather local information (Cheng
and Sturtevant, 2011) .

Identify key policy windows
Klooster, 2000)
Mobilise resources, connect

Resources

Respect and status (Krishna,
2002)

Trust (Nakagawa and Shaw,
2004)

Money, social status, sustained
period of time in community or
family history within the
community (Kahl, 2000)

Functions

Encourage participation in
collective action (Minnery et al.,
2013)

Organise movements, mobilise
residents to act, and introduce
an election and voting system
(Nakagawa and Shaw, 2004)
Generate social capital (Krishna,
2007)

Recognise winning ideas and
adaption of selling approaches
(Howell, 2005)

Emphasize benefits of collective
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» Lobbying, negotiating, liaising problem with solution (Fontand  action (Meaton and Low, 2003)
with external stakeholders, Subirats, 2010)
empowering, and promoting
benefits of projects (Gilmour et
al., 2013)
* Provide links to external agents
so they can assist with education
and training (Bodin and Crona,

2008)

Motivations Motivation Motivations

* Without the appropriate * The leader of a village common < Leaders’ incentives are often
incentives and knowledge pool resource, whose role it is to quite political in nature. Quite
favourably placed actors will act on behalf of the community, often leaders use their work in
not exploit their positions to is faced with personal dilemmas.  a community as a launch pad
initiate collective action; in S/he has to balance personal into careers in state and
Mombasa, Kenya centrally vested and community interests national politics (Krishna,
placed deep-sea fishermen have (Vedeld, 2000). 2007)
not taken any steps forward to e There is a worry for
influence management. As such community leaders involved
they may in fact become barriers with community development
to less central but highly schemes about the lack of
motivated individuals (Crona interest of potential new
and Bodin, 2006). leaders. Without anyone

willing to take active
leadership roles, current
leaders fear the demise of the
community, in which they
have invested so much to
sustain Kahl, 2000)

Training Training Training

» Officials may need training in * Leader training is paramount to s Training for potential
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participatory approaches,

conflict resolution, and an
understanding of traditional
structures and processes (Hauck
and Sowman, 2001)

increasing social capital (Leach
etal.,, 1999)

(sometimes reluctant) leaders
(Boggs, 2003)

Connectivity

Centrality in a network was .
linked to more influence,
through connections. In
Mombasa, Kenya — local leaders
are more centrally positioned
compared to the other villagers,
key individuals have direct
social ties to 49% of the other
villagers in the combined
support and knowledge
networks. Between 50% and
75% of key individuals reported
contacts with government
agencies, with the highest
proportions of links directed at
fisheries officials at the local
level and fewer to
representatives of the forestry
commission and other
administrative bodies. The
formally appointed
representatives in Mombasa are
not among the most centrally
placed actors. However the
unauthorised chairman is fully
embedded in the network and «

Steward of the Lower Helgea -«
River’s first accomplishment
was to gather support for the
project by focusing on “strong
individuals in key

organisations” including
academics, an official at WWF,
a hotel director former president
of Kristianstad Tourism Board,
the director of the National
Museum of Natural History and
a national research council, to
gain trust and a close working
relationship. This network was
an important factor for the
organizational flexibility and
dynamics for managing the
socio-ecosystem. The capacity
to address the range of issues e
involved in the project was
dispersed over a range of actors
at different levels in society,
rather than spreading his own
personal resources too thinly
(Olsson, 2004b)

Connectivity can be detrimental

Leaders play a crucial role in
activating social capital for the
benefit of the community.
Therefore they know how to
work bureaucracy in order to
gain benefits from government
programs, and by facilitating
collective action and conflict
resolution. Young and educated
leaders consolidate their
positions by building large
cross-caste networks to increase
their bargaining power. On the
other hand party officials use
and reward new leaders
according to the number of
voters they can influence.
(Krishna, 2002)

The village of Balesariya in
North India, social capital has
an almost ambient quality;
people trust each other and meet
often to deal with community
issues and common problems.
However, this collective action
does not translate into superior
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therefore holds an extremely
powerful position. The chairman
can either be a barrier for
collective action or a facilitator
depending on his motivations
(Bodin and Crona, 2006).
Having a centralised, cross
boundary network proved
beneficial in Swedish inshore o
fisheries as it allowed for
adaptive management, greater
rule compliance and sharing of
management objectives
(Sandstrom and Rova, 2010)

to collective action; Dialloube,
Mali experienced issues of
opportunistic leaders who by
having connections to local state
officials to resolve internal
disputes actually undermine
legitimacy and autonomy
(Vedeld, 2000)

Once a community organizer
accepts the idea, information
they obtain can then be diffused
through community
communication networks
(Crawford et al., 2006). .

economic development; low
agency capital is thought to be a
limiting factor. The chief of
Balesariya is not well-liked, yet
is the only person in the village
to have outside links to state and
market contacts. Due to his
inability to influence political
decision making and his lack of
leadership skills, he acts as a
barrier to villagers ability to tap
into funding resources (Krishna,
2002)

Work on political social capital
found that social capital is
highly dependent on tangible
components such as styles and
forms of leadership. As far back
as the 1870s politician Joseph
Chamberlain, Major of
Birmingham recognised the
importance of social networks.
Chamberlain’s social networks
were wide ranging and multi-
faceted covering numerous
social classes and religious
divides, and he was thoroughly
embedded within those
networks (Szreter and
Woolcock, 2004)

In 5 organizations, individuals
who were central to their work
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groups’ advice networks had
higher levels of in-role and
extra-role performance than
individuals who were not central
players in the network.
Individuals who were central to
hindrance networks had lower
levels of both in-role and extra-
role performance (Keegan and
Den Hartog, 2004)

In student group performance,
social networks clearly mattered
to important educational
outcomes (student satisfaction,
team project performance and
individual grades). Both
individual centrality and within-
and between-team relationship
were important to outcomes
(Boggs, 2003)

Context

Leader origin

A project champion regardless
of whether they originate from
the community, a local agency,
an external NGO or an academic
institution, are key to co-
management (Hauck and .
Sowman, 2001)

Despite contextual similarities,
fisheries in Maine and
Chesapeake had different

Leader origin

Influential leader of the Lower
Helgea Project was originally a
curator at the local museum,
therefore part of society (Olsson
et al., 2004b)

The board members of the Little
Miami River Partnership,
showed concern that the
professionalism and lack of
confrontation between board

Leader origin

For villages in rural areas, an
increase in state expenditures
for activities in rural areas,

lower caste and other
marginalized groups now have
the ability to negotiate
independently with state
bureaucrats and state officials. A
new wave of young, educated
leaders has arisen, who are able
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experiences in comanagement.
Co-management in Maine was
successful because of a local
leader whereas Chesapeake Bay
lacked a leader from within the
community (Beem, 2007)

In Cape Horn, Chile,
complimentary leadership of a
Chilean researcher and a civil
administrator was very effectivee
(Pollack et al., 2008).

members was actually a
disadvantage. They were
worried that, as professionals e
participating in the partnership
as representatives of their
employers, they lacked the
passion of citizens and
landowners. (Boonell and
Koontz, 2007)

In a Marine Protected Area
(MPA) in Indonesia, the
community selects the .
Community Organisers;
therefore they are likely to be
respected opinion leaders within
the community (Crawford et al.,
2006)

to gain benefits for their
communities (Krishna, 2002)
Krishna’s later work in 61
villages in Rajasthan state,
India, showed that out of 3
groups of local leaders, local
government leaders, caste
leaders and new leaders,
villagers only had constant
contact with new leaders
(Krishna, 2007)

Under the training of influential
community leaders in Manu,
Japan, a new wave of leaders
has emerged, many of whom
have been members of several
community based groups and
are actively involved in their
activities (Nakagawa and Shaw,
2004)

In the Colne Valley, UK, the
initiator of a car club was a
resident of the community who
worked full time for a
community organisation located
in the village. The champion
appears to have been well
placed to develop the initiative
due to her close connections
within the community and
secondly because of her
profession within the
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Legitimacy

Leadership

In Bangladesh, local leaders
were identified and elected by
the fishers (Pomeroy et al.,
2001)

An NGO working with
community fisheries for
floodplain management in
Bangladesh nominated new
leaders who rose to executive
posts. However, this resulted in
two sets of leaders, the newly
elected leaders who saw the
NGO as their source of help and
power and an old set of leaders
who saw NGO as a threat
(Thompson et al, 2003)

In Malawi and Mozambique,
traditional leaders have been
effective by becoming advisors
or included in committees. In
other instances chiefs form
associations in which fishers
have little influence. In Lake
Chilwa, Malawi, sub-committee
leaders are selected by
traditional leaders; this can lead

Legitimacy

Leadership

Elections for community forest
management organizations in
China were often poorly
executed due to illiteracy and/or
cultural barriers leading to a
process riddled with errors Xu
and Ribot, 2004)

Despite established systems for
elections, leaders in Cameroon
community forest programs did
not represent local peoples’
interests but were instead
establishing themselves as a
new local elite (Larson and
Ribot, 2004)

In San Martin, Mexico, the .
forestry elite (including the
majority of the traditional
authoritative body, Council of
Distinguished Men) dominated
through intimidation,
manipulations, elections,
dodging oversight and
discouraging participation in
community assemblies

community which allowed her
to develop bridging links
(Meaton and Low, 2003)

Legitimacy

In Manu, Japan, the success of
community was influenced by
the democratic nature of groups.
Selection of leaders was by a
direct voting system and the
election of a group chairman
was conducted every two years
at a community meeting
(Nakagawa and Shaw, 2004)

Leadership

In the village of Ghodach,
Northern India, numerous new
leaders strive to maximize their
influence over the community.
From a population of only 2003,
7 capable new leaders have
emerged. Ghodach has
experienced lack of coherence
and consensus building. The
combination of leaders who
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to the sub-committee becoming
more accountable to the .
traditional leaders rather than
the community (Njaya, 2007)

In Kleinmond, South Africa,
elected representatives from
influential traditional elites

failed to account for the interests
of the fishermen, resulting in
distrust and suspicion (Hauck
and Sowman, 2001)

A management liaison
committee (group of leaders)
can help facilitate information «
sharing between industry and
management (Hauck and
Sowman, 2001)

Although many villagers in
Mombasa were not aware of
declining fish stocks, interviews
with key individuals did not
perceive the problem to be
serious. This can be traced baclk
to leader occupational
homogeneity; all leaders were
deep sea fishermen who fish
further away, and were therefore
not aware of issues near shore
(Bodin and Crona, 2008)

In Bangladesh, a leader served a
certain time in office to gain

(Klooster, 2000)

In Madagascar unsuccessful
CBNRM, was due to (in part) to
corrupt local leadership (Kull,
2002)

The failure of new local
leadership in Cameroon .
community based forestry was
related to the marginalization of
traditional leaders, who had
greater legitimacy but were left
out of the process (Larson and
Ribot, 2004) .
Problematic situations arose for
the US Forestry Service, even if
a forest supervisor was a key
informant, as s/he may have
been constrained by
administrative or budget
direction from higher-up
authority (Cheng and Sturtevant,
2011)

The leader of the Lower Helgea
re-organizational project joined
forces with members of Bird
Society of North-Eastern Scania
(BSNES), pooling their
experiences and knowledge they

were able to map local land use

practices for the wetlands of the
river (Olsson et al., 2004b)

acted for their own benefit
rather than for the collective,
and poor service quality led to
distrust and scepticism among
community members and
leaders (Krishna, 2002)
Community leaders in Manu,
Kobe have strong ties,
strengthened through social
events such as recreational
activities and festivals
(Nakagawa and Shaw, 2004)

In civic leadership in rural
communities in Kansas, USA, to
be involved in a leader group,
individuals need to fall in line
with the groups rules but, whose
rules are they? What are the
hidden realities of civic
leadership? Some marginalized
individuals within the
community have been referred
to as unusual voices, whom may
feel unwelcome to participate in
leader activities Kahl, 2012)
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leadership skills and to reduce
the possibility of corruption
(Pomeroy et al., 2001)

In the Philippines, projects

failed when the leader died, left
political office or left the area,

as there was no back up to take
the leader’s place (Pomeroy et
al, 2001)

Communication between group2
of leaders from different sites
was key for successful
management, especially for
migratory fish species.
Community initiated co-
management in Lake Chiuta in e
Malawi, was undermined by
lack of coherence between
projects across the border in
Mozambique (Njaya, 2007)

Heterogeneity in leadership
groups proved to be detrimental
to collective action in Dialloube,
Mali. The two leadership
groups, the traders and the
pastoralists, had strikingly
different economic interests
which ultimately led to
intensified conflict [48]
Homogeneous characteristics of
community organizers including
ethnicity, religion, and
educational attainment were
important at the intracommunity
level (Vedeld, 2000)

In a two decade water policy
transition in Spain, policy
entrepreneurs were clustered in
a coalition of social, scientific
and political organisations (Font
and Subirats, 201)
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Appendix 2 — Summary of coding assignments for cotittbns and outcomes selected for inclusion in thenal models

Case Country Subsistence Sedentary Local External Leader Community Ecological Social
decisions support organization
1 Kuala Teriang Malaysia 1.00 0.67 0.33 1.00 1.00 .001 0.10 0.67
2 Kilim Malaysia 1.00 1.00 0.33 1.00 0.67 1.00 0.40 0.33
3 Ban Laem Thailand 0.67 1.00 0.67 0.33 0.67 1.00 .001 1.00
4 Tong Tasae Thailand 0.67 1.00 1.00 0.33 1.00 1.00 0.90 1.00
5 Ban Bang Chan Thailand 0.67 0.33 0.33 1.00 1.00 .000 0.10 0.33
6 Bang Saphan Bay Thailand 0.00 0.67 0.33 0.67 0.33 0.00 0.10 0.67
7 Nolloth Indonesia 0.67 0.67 1.00 0.67 0.67 0.00 .000 0.67
8 Blonko Indonesia 0.67 1.00 0.67 1.00 1.00 0.00 900. 1.00
9 Talise Indonesia 0.67 0.33 0.67 1.00 0.67 0.00 60 0. 0.33
10 Wakatoba Indonesia 0.33 0.67 0.33 0.67 1.00 1.00 0.90 0.67
11 Pasir Lawas Indonesia 0.33 0.00 1.00 0.00 0.00 .000 0.60 1.00
12  Gili Indah Indonesia 0.67 0.00 1.00 1.00 0.00 001. 0.60 0.33
13 KNP Indonesia 0.33 0.33 0.33 0.67 0.00 1.00 0.40 0.67
14 Senayang Island Indonesia 0.67 0.00 0.67 067 330. 100 0.60 0.67
15 Jemluk Village Indonesia 0.67 0.33 0.67 1.00 01.0 1.00 1.00 0.33
16 Pemutaran Bay Indonesia 1.00 0.67 1.00 1.00 1.00 1.00 1.00 1.00
17 BNP Indonesia 0.00 0.33 0.33 0.67 1.00 1.00 004 1.00
18 Desa and Sameth Indonesia 0.67 1.00 1.00 1.00 00 0. 0.00 0.10 0.33
19 AuThoB Vietnam 0.33 1.00 0.67 1.00 1.00 1.00 .900 1.00
20 Hon Mun MPA Vietnam 1.00 0.67 0.33 0.33 1.00 01.0 0.40 0.67
21 Ving Giang Vietnam 0.33 0.33 0.67 0.67 0.67 1.00 1.00 0.67
22 CulLao Cham Vietnam 0.33 0.00 0.33 0.00 0.00 01.0 0.10 0.00
23 HalLien Vietnam 0.33 0.33 0.00 0.00 1.00 1.00 .600 0.67
24 Nui Chu National MP Vietnam 0.67 0.67 0.67 1.00 0.00 0.00 1.00 0.33
25 Xuan Tu Vietnam 0.67 1.00 1.00 0.00 1.00 1.00 900 1.00
26 Danjugan Island Philippines  1.00 0.33 0.67 0.67 0.33 1.00 1.00 1.00
27  Twin Rocks Philippines  0.67 1.00 0.67 0.67 1.00 1.00 0.40 0.00
28 Olango Island Philippines  0.33 1.00 0.67 0.67 001. 0.00 0.60 0.33
29 Balicasag Island Philippines  0.33 0.67 0.67 1.00 0.67 0.00 0.10 0.00
30 Panguil Island Philippines 0.67 1.00 0.00 0.67 .330 1.00 1.00 0.67
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31 Preito Diaz Philippines  1.00 0.67 0.67 1.00 0.67 1.00 1.00 0.00
32 Minanbonan Philippines  1.00 0.67 1.00 0.33 1.00 1.00 1.00 0.33
33 Calabanga Philippines  0.67 0.67 0.67 1.00 0.00 .000 1.00 0.33
34 Pagapas Bay Philippines  0.33 0.00 0.00 0.33 0.00 1.00 0.10 0.00
35 Cogtong Bay Philippines  1.00 0.33 0.67 0.67 0.33 1.00 0.10 0.33
36 Bolinao Philippines  0.67 0.67 0.67 0.33 1.00 01.0 0.90 0.67
37 Peurto Princesa Philippines  0.33 0.67 0.67 0.67 1.00 1.00 0.40 0.33
38 Danao Bay Philippines  0.33 0.67 0.33 0.33 1.00 .001 1.00 0.67
39 Malilison Island Philippines  0.67 1.00 0.67 1.00 0.00 1.00 0.60 1.00
40 San Salvador Philippines  0.67 0.67 0.67 1.00 010 1.00 1.00 0.67
41  Apo Island Philippines  1.00 0.67 0.67 1.00 1.00 1.00 1.00 0.33
42  Sumilon Island Philippines  1.00 0.67 0.33 0.00 .000 0.00 0.90 0.00
43  Barili Philippines  0.33 0.33 0.67 1.00 1.00 1.00 0.10 0.33
44  Krala Peah Cambodia  0.33 0.67 1.00 0.67 0.67 0 0.0 0.00 0.67
45  Stung Hav Cambodia  0.67 1.00 0.67 0.67 1.00 1.00 1.00 0.67
46  Kompong Phluk Cambodia  0.33 0.67 1.00 0.67 1.00 0.00 0.90 0.67
47 Ko Sralao Cambodia  1.00 0.33 1.00 0.33 1.00 0.00 0.60 0.33
48 Tblong Kla Cambodia  1.00 0.67 0.67 0.33 1.00 01.0 0.00 0.33
49 Koh Sneng Cambodia  1.00 0.67 0.67 0.67 1.00 1.00 0.90 0.67
50 Au Svay Cambodia  1.00 0.67 0.67 0.00 0.00 1.00 900 1.00
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Appendix 3 — Summary of case study configurationsral boundary crossing conditions for 18 cases

Contextual conditions

Developme Local Fishery Management Boundaries of
Case Country nt status (in participation complexity arrangements interest Comments
HDI)
Nipissing Canada Very high Yes Single Relatively CLS/~CLS Nipissing First Nation employs
First Nation species new (2008) (some pullon  external advisors to assist them
science) in data collection and analysis.
Questions as to what defines
credible knowledge in a regional
context
Lake Sweden Very high Yes Single New (2013) ~CLS/CLS Pull by fishers to get
Hjalmaren species governmental and academic
input to build credible
knowledge, facilitated by a
NGO.
Southwest  Scotland Very high Yes Multi New (2013) CLS/CL~S IFG supported in research by the
IFG species (needs either  Solway Firth Partnership and the
policy pull or University of Shetland. Salience
legitimacy uncertain due to frequent
push) changes in policy direction
Lamlash Bay Scotland Very high Yes Multi Relatively CLS/CL~S COAST is actively pulling
MPA species new (2008) (social pull on  policy into a situation where
saliency and scientific credibility and social
credibility) legitimacy are strong. Despite a
degree of support, the
government shows a lack of
political leadership. Other local
stakeholders distrust research
conducted by Marine Scotland
OMMREFI Spain Very high Yes but the Multi Established CLS/CL~S Leadership of a local actor was
marine reserve is species (early-mid paramount to initial discussions;
reserve currently 2000s) he pushed to expand the focus of
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operating as a
‘paper park’

scientific knowledge to include
local knowledge. OMMREFI
achieved CSL, however broader
political and economic contexts
degraded the boundary to C~SL

Isle of Scilly
IFCA

England

Very high

Yes

Multi
species

New (2011) CLS/CL~S

Partnerships with universitie
and local participation increases
legitimacy and credibility.
Institutional uncertainty in the
funding stream will potential
reduce saliency and credibility
into the future

Khong
District co-
management

Lao PDR

Medium

Yes (but
project on
hold)

Multi-
species

The project CLS/CL~S
iS now over —

at the time it

was

relatively un-

established

(1993-1999)

With the support and push of
NGOs, CLS was achieved.
Using existing local leadership
was crucial. Institutional
uncertainty reduced saliency.
However, lessons learnt through
project activities are still being
practiced to a certain extent.

NZRLIC

New
Zealand

Very high

Yes

Single
species

Established CLS/C~LS
(1996)

Incentive structures of regional
leaders impact the level of
research conducted. Institutional
uncertainty which impacts
property rights reduces policy
saliency and influences local
level behavior.

Negombo
Lagoon
aquaculture

Sri Lanka

High

Yes

Single
species

Established CLS/C~LS
(early 2000s)

Although final decision-making
resides at the government level, the
community plays a significant role
in data collection and design of the
crop calendar. Corruption and
discrimination reduces social
legitimacy
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MEABR loco  Chile Very high Some (but Single Established CLS/C~LS The continuation of an overly top-
fishery decreasing)  species (1991) down approach has reduced social
legitimacy. Leadership that can
operate across boundaries
(vertically and horizontally) is
crucial.
Taunton Bay USA Very high Yes (but Multi- Relatively CLS/C~LS Government effort to pull fishers
lobster fishery project on species new (2007- into management system to improve
hold) 2010) credible science. Taunton Bay
achieved CSL, however economic
contexts and the loss of a leader
degraded the boundary to CS~L
Agaba Jordan Medium Yes Multi- New (2013- C~L~-S/C~LS Strong push by a science to improve
commercial (Increasing) species 2014) saliency and legitimacy. Trust was
fishery built through project activities and
feedback. Legitimacy is still
uncertain due to the lack of
participation of fishers in decision
making which reflects limited
capacity and awareness.
WD-DACE Kenya Low Yes Multi- New (2010) C~L~S/C~LS Strong push by science to improve
project species saliency and legitimacy. Credibility
was enhanced through the use of
models, however legitimacy and
saliency are disputed
Galapagos Ecuador High Yes (but Multi- New (new CLS/~C~LS Fractious relationships between
National Park potentially species management leadership groups caused by
decreasing) structure uncertainty in mandate. Concerns
came into about Iegitimacy and credibility
force in due to the dissolve of the CDF and
2015) PMB
APAPM Argentina Very high Some (but  Multi- Established ~C~L~S Original pull from fishers to
artisanal decreasing) species (1993) facilitate more credible policy.
fishers Legitimacy, saliency and credibility

dissolved due to poor transparency,
poor integration and fluctuating
support from the state.
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Community Madagascar Low Yes Multi- Relatively CL~S Science-oriented NGO pushing to

fisheries of species new (2009) expand social legitimacy and

Belo Sur Mer scientific credibility. There is
currently a lack of government
involvement, therefore poor policy
saliency.

Vicwz Australia Very high Yes Single Established CLS (industry Limited engagement with

abalone species (2001) members pushing government but strong property

fishery for legitimacy) rights in place (therefore saliency)
and fishers are experienced in
research. Strong local leadership
facilitates discussions with the
government.

Gooseneck Spain Very high Yes (but Single Established CLS The implementation of co-

barnacle decreasing) species (1994) management and property rights has

fishery increased credibility, saliency and

legitimacy. The participation of
local users and their knowledge has
increased flexibility, resilience and
adaptability.




List of abbreviations
APAPM — Association of Artisanal Fishers of Pudvtadryn

BMU — Beach Management Units

BNP — Bunaken National Park

BV — Blue Ventures

BVC — Beach Village Committee

CBFM — Community-Based Fisheries Management
CDF — Charles Darwin Foundation

COAST — Community of Arran Seabed Trust

DoF — Department of Fisheries

EPCFSWP — Environmental Protection and Communityel@ment in Siphandone
Wetland Project

FAO — Food and Agriculture Organization

fSQCA — Fussy Set Qualitative Comparative Analysis
GGC -Galapagos Governing Council

GIZ - Gesellschaft fur Internationale Zusammenarbei
GNP — Galapagos National Park

GSL — Galapagos Special Law

HDI — Human Development Index

IAD — Institutional Analysis and Development (framwak)
ICM — Integrated coastal management

IFCA — Inshore Fisheries and Conservation Authesiti
IFG — Inshore Fisheries Group

IFQ — Individual Fishery Quota

IMA — Institutional Management Authority
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ITQ — Individual Tradeable Quota

JREDS - Jordan Royal Ecological Diving Society

KNP — Karimunjawa National Park

LEK — Local Ecological Knowledge

MEABR — Management of Exploitation Area for BentResources
MPA — Marine Protected Area

MSC — Marine Stewardship Council

MSY — Maximum Sustainable Yield

NGO — Non-Government Organization

NTZ — No Take Zone

NZRLIC — New Zealand Rock Lobster Industry Council
OMMREFI - Os Mifiarzos Marine Reserve of Fishing et
PMB — Participatory Management Board

PO — People’s Organization

QCA - Qualitative Comparative Analysis

SES - Social-Ecological Systems

SLADA - Sri Lanka Aquaculture Development Alliance
SSF — Small-Scale Fisheries

TAC — Total Allowable Catch

TBTI — Too Big To Ignore

TURF — Territorial User Rights in Fisheries

VBN — Value-Belief Norm Theory

VicWiz — Victoria Western Zone

WD-NACE - Whole Decision-Network Analysis of Coddtgosystems
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WWEF — World Wildlife Fund
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