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ABSTRACT. Unprecedented, rapid social-ecological change threatens marine ecosystems and the livelihoods of communities who
depend on them. Governance scholars have identified adaptive governance principles that enable managers and decision makers to
respond flexibly to such change. However, much of this work is the result of case studies undertaken in the Global North, primarily
in democratic countries. Despite this research bias, governance actors (e.g., government officials, nongovernmental organization
professionals) in countries with other types of governing systems are increasingly applying adaptive governance principles normatively
to policy. This expansion in the implementation of adaptive governance requires that governance scholars account for substantial
variation across legal systems and sociocultural norms around decision-making in different geographies. Governance scholars must
closely examine areas where adaptive governance principles need to evolve to better suit a wide variety of governance contexts. Here,
we conduct such an examination through an empirical case study of a fisheries law developed in a country in the Global South: the
Solomon Islands Fisheries Management Act (2015). We analyze the content of the Act along with data from interviews with governance
actors and fishing village residents. We show how the Act realizes several adaptive governance principles through novel provisions that
formally incorporate local communities and their practices into national fisheries management. We then illustrate four challenges for
implementation that require critical reflection on approaches to institutionalizing adaptive governance in diverse contexts. We illustrate
how these challenges are rooted in three assumptions underlying adaptive governance theory. These assumptions relate to: (1) the role
of the state, (2) the role of democratic ideals in enforcement, and (3) the role of Western science, compared to other epistemologies, in
decision-making. We conclude with suggestions for evolving these assumptions to improve the institutionalization of adaptive
governance in countries with a wide variety of legal systems and governing norms.
Key Words: adaptive governance; co-management; fisheries policy; Global South; inshore fisheries; Pacific Islands; social-ecological
systems
INTRODUCTION
Approaches to environmental governance that enable efficient
and creative responses to rapid, unprecedented change in socialecological systems are needed around the world (O’Brien and
Leichenko 2000, Pauly et al. 2005, Rockström et al. 2009, Jupiter
et al. 2014b). Environmental governance scholars have identified
a range of processes that characterize “flexible, responsive, and
innovative” governance of natural resources (e.g., public
participation, adaptive management; DeCaro et al. 2017),
referred to as adaptive governance (Dietz et al. 2003, Folke et al.
2005, Chaffin et al. 2014). Though adaptive governance often first
emerges as informal practices, formalizing such approaches into
policy and practice holds the promise of increasing the capacity
of natural resource managers, stakeholders, and government
decision-makers (henceforth “governance actors”) to respond to
the uncertainty and change across local to global scales (Chaffin
and Gunderson 2016, DeCaro et al. 2017). Initial research
primarily conducted in democratic nations in the Global North
(e.g., United States, Sweden) outlines changes to existing laws and
administrative procedures that have potential to increase the
flexibility of governance actors (Cosens et al. 2017, DeCaro et al.
2017) and discusses challenges with implementing these changes
in law, policy, and on-the-ground administration (Cosens 2013,
Garmestani et al. 2019). That research emphasizes the importance
of integrating adaptive governance processes with existing norms,
laws, and administrative procedures (Cosens et al. 2017,

1

Garmestani et al. 2019), for example, through sunset provisions
and opportunities for public participation (DeCaro et al. 2017).
However, little empirical research has investigated how adaptive
governance approaches might align with the governing norms of
countries and cultures beyond the Global North (Karpouzoglou
et al. 2016, DeCaro et al. 2017, Yasmin et al. 2020).
Exploring pathways to the institutionalization of adaptive
governance in the diverse contexts of the Global South is critical
given that communities in these places disproportionately bear
the costs of human-induced environmental change (Pelling and
Uitto 2001, Leichenko and O’Brien 2002, Mertz et al. 2009). For
example, sea level rise affects those living on low-elevation islands,
and fisheries declines affect livelihoods across the Pacific
(Rockström et al. 2009, Österblom and Folke 2013, Jupiter et al.
2014c). Norms around governance across the Global South can
differ sharply from those in the Global North, and thus, there is
no approach panacea for institutionalizing adaptive governance
(Ostrom 2007, DeCaro et al. 2017). We use the terms “Global
North” and “Global South” rather than other dichotomies (e.g.,
“developed” and “developing”) to emphasize complex
geopolitical power relations and inequalities, following Dados
and Connell (2012). Empirical investigations in diverse Global
South geographies are essential for developing context-sensitive
approaches to institutionalizing adaptive governance (Karpouzoglou
et al. 2016). Past studies of the institutionalization of adaptive
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Table 1. Principles of adaptive governance.
Adaptive governance principle

Description

Nested polycentricity

The use of multiple, nested centers of decision-making authority for natural resource
management
Diverse actors that are affected by decisions about natural resources are invited to participate
in those decisions in a meaningful way
An iterative approach to managing resources that embraces uncertainty and encourages
experimentation via a structured cycle of goal-setting, monitoring, and revising goals
Include diverse types of knowledge in decision-making, including local knowledge, practicebased knowledge, traditional ecological knowledge, and science
Seek to align formal and informal institutions to the biogeographic scale appropriate for
social-environmental challenges
Political, institutional, and ecological boundaries of a social-environmental challenge are well
defined, and legal and institutional jurisdiction are clear
Organizations or collectives (e.g., communities) have internal means to monitor and enforce
rules, in addition to external mechanisms
Internal means for neutral and transparent conflict resolution

Inclusive participation
Adaptive management

‡

Interweaving knowledge types
Social-ecological fit
Clear boundaries
Internal and external enforcement
Internal conflict resolution mechanism

Reference

†

1, 2, 3, 4
1, 2, 3, 4
5, 6
7, 8
2
3, 4
3, 4
3, 4

†

References: 1 = Folke et al. (2005), 2 = Huitema et al. (2009), 3 = Ostrom (1990), 4 = DeCaro et al. (2017), 5 = Gunderson and Light (2006), 6 = Allen et al.
(2011), 7 = Berkes et al. (2000), 8 = Tengö et al. (2014).
‡
Adaptive management is not adaptive governance; adaptive governance refers to the broader social and political context that enables adaptive management
(Gunderson and Light 2006, Allen et al. 2011, Chaffin et al. 2014, Hasselman 2017).

governance principles tended to focus on barriers to
implementation as challenges to be overcome (e.g., Chaffin and
Gunderson 2016, Yasmin et al. 2020), but in Global South
contexts, we suggest that some barriers can be interpreted as
indicators of when the adaptive governance principles themselves
need fundamental rethinking to suit the context in which they are
applied.
We empirically investigated the institutionalization of adaptive
governance in Solomon Islands, part of the Global South. This
Pacific Island nation is characterized by the following governance
institutions: (1) tribal resource ownership, rather than ownership
by government; (2) Western democratic systems of legislative rulemaking and judicial enforcement existing alongside customary
systems of rule-making and enforcement, referred to as “legal
pluralism” (Rohe et al. 2019); and (3) reliance on local
“traditional” knowledge more than science in natural resource
decision-making (Aswani et al. 2007). We examined the creation
of the Solomon Islands Fisheries Management Act (FMA), a law
that incorporates adaptive governance principles such as
community-based resource management (CBRM) and adaptive
management. We leveraged this example to illustrate tensions
between theory and practice that arise during the
institutionalization of adaptive governance in a Global South
nation with a legal pluralist rather than purely democratic
approach to governance. We discuss implications of our findings
for adjusting approaches to adaptive governance in diverse
contexts.
THEORETICAL FRAMEWORK: ADAPTIVE
GOVERNANCE
Adaptive governance includes the decision-making processes and
structures that provide flexibility for governance actors to respond
effectively to disturbances and to strive to transform a system
from a degraded state to a state that is more desirable to actors
within the system (Folke et al. 2005, Olsson et al. 2006). Adaptive
governance is considered an approach that balances the benefits
of top-down and bottom-up approaches (e.g., CBRM; Chaffin

et al. 2014). Adaptive governance researchers embrace inclusive
participation while attending to the institutional structures that
facilitate coordination and fast responses to disturbance (Folke
et al. 2005, Huitema et al. 2009, Chaffin et al. 2014). Adaptive
governance is also expected to enable adaptive management, an
approach to experimentation and learning as a management
strategy for unpredictable ecosystems (Gunderson 1999, Folke et
al. 2005, Gunderson and Light 2006, Chaffin et al. 2014).
Collectively, scholars have proposed principles that generally
characterize adaptive governance arrangements (structures and
processes) while recognizing variance across contexts (Table 1).
Adaptive governance emerges organically from self-organization
of resource users in a system (Ostrom 1990, Chaffin et al. 2014),
often influenced by government agencies or nongovernmental
organizations (NGOs), but is liable to remain transient or to be
considered illegitimate unless linked to more permanent
institutional change (Engle et al. 2011, Chaffin and Gunderson
2016, Cosens et al. 2017). For additional discussion of adaptive
governance principles, see comprehensive reviews by Folke et al.
(2005), Chaffin et al. (2014), and Karpouzoglou et al. (2016).
Recent scholarship has focused on practical means for
incorporating adaptive governance principles into law and
institutional design (e.g., Cosens et al. 2017, DeCaro et al. 2017),
which are included among the adaptive governance principles
considered here (Table 1). DeCaro et al. (2017) propose several
institutional design principles that support adaptive governance,
based on previous scholarship by Ostrom (1990, 2007). These
principles include calls for the establishment of clear boundaries
and for communities to have internal mechanisms for conflict
resolution and enforcement (e.g., community council) alongside
external mechanisms (e.g., federal courts). DeCaro et al. (2017)
suggest that these ideas be tested in a range of contrasting
governance contexts, echoing calls by others to evolve adaptive
governance scholarship to fit the diverse contexts of the Global
South (e.g., Karpouzoglou et al. 2016, Yasmin et al. 2020). Thus,
we examine how principles of adaptive governance within a
fisheries law interact with the legal pluralist context of Solomon
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Islands. We provide an in-depth discussion of the implications of
this case for evolving the application of adaptive governance
principles in the Global South.
METHODS
We employed a qualitative case study approach that combined
document analysis and semi-structured interviews to build an indepth, contextualized understanding of the Solomon Islands
FMA (Yin 2009). The FMA presents a unique opportunity to
explore a national law that incorporates key elements of adaptive
governance in a nation in the Global South with a legal pluralist
system of governance. Our results are most relevant to other
nations where customary systems have a strong presence.
Data collection
The lead author first reviewed documents relevant to Solomon
Islands fisheries legislation, regulations, and NGO reports.
Document analysis involved deductive coding for adaptive
governance principles (Table 1) appearing in parts of the FMA
relevant to inshore fisheries in customary areas, particularly
Sections 17 and 18 and the Second Schedule of the FMA. We
reviewed additional government documents to build a contextual
understanding of the respective roles and responsibilities of
tribes, provincial governments, and the national government
regarding inshore fisheries management. These documents
included the two previous iterations of the national fisheries law
(the Fisheries Management Act of 1998 and of 1972), the
Protected Areas Act (2010), the Provincial Government Act (1997),
the Western Province Fisheries Ordinance (2011), and the
Solomon Islands National Inshore Fisheries Strategy (2010). We
also reviewed relevant peer-reviewed articles on the FMA
(Schwarz et al. 2020), as well as reports from NGOs, funding
organizations, and regional collaborations between NGOs and
governments (Hviding and Ruddle 1991, Kuemlangan 2004, Boso
et al. 2010, Govan et al. 2011a, Goby et al. 2012, Conservation
and Community Investment Forum 2013, Schwarz et al. 2020).
These reports were included because NGOs are key actors,
alongside government, in the governance of marine resources in
this region (Cohen et al. 2012, Walter and Hamilton 2014).
Semi-structured interviews were conducted with practitioners
and researchers familiar with the development and content of the
FMA, as well as with community members (primarily fishers) in
a village in the Western Province. The majority of interviews were
conducted in person in the capital of Solomon Islands, Honiara,
and in the Western Province (Fig. 1); a few interviews were
conducted via videoconference with key informants based in
Australia and Europe. We used a purposive sampling approach
to identify interview participants familiar with the FMA. Key
informants provided an initial list of interview participants, and
a snowball sampling procedure was used to expand this list. At
the national level, many participants were directly involved in
development of the Act through writing, editing, or participating
in workshops and meetings. At the local level, participants were
fishers and community leaders aware of the option to register
fisheries areas at the national level under the FMA or Protected
Areas Act (2010), and most had recently attended a governmentled workshop held in their village on the topic of registering
community fisheries areas. The village is located in the Western
Province and is not named to ensure interview confidentiality.
This village is not intended to be representative of all villages

across the nation, given the sociocultural differences across the
archipelago; however, these participants provided some general
insights regarding perceived potential barriers and opportunities
for local-level implementation of the FMA.
Fig. 1. Map of Solomon Islands showing the study areas of
Honiara and a fishing village in the Western Province (red
squares).

Interviews were conducted with 16 professionals: eight
professionals representing every major environmental NGO
operating in Solomon Islands; five government professionals
representing the Ministry of Fisheries and Marine Resources and
Ministry of Environment, Climate Change, Disaster
Management and Meteorology; and two researchers and one
consultant with extensive experience in Solomon Islands and
familiarity with the FMA. Fifteen additional interviews were
conducted with community members in the Western Province.
Community participants were all subsistence fishers; three were
also community leaders. Four women and 11 men were
interviewed. Three participants were 18–30 years old, and 12 were
> 30 years old. Younger participants and women were much less
likely to agree to be interviewed despite the efforts of the lead
author to include them. Interview questions were provided in
English, and responses were in English or Solomon Islands Pijin.
The lead author translated Pijin responses to English, asking
clarifying questions of participants when needed.
Interviews were transcribed and coded deductively using the
adaptive governance principles (Table 1) to organize key features
of the FMA and opportunities and challenges for implementing
the FMA. We also coded inductively to detect additional
opportunities and challenges. Document analysis and semistructured interviews were supplemented with participant
observation at one regional conference (Pacific Islands
Roundtable for Nature Conservation, held August 2017) and one
national conference (National Resource Management Symposium:
Connecting People to Nature, held October 2017), both in
Honiara. These observations provided additional insight into
current conservation and marine management projects and
debates related to inshore fisheries, among other related topics.
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This research was conducted after obtaining a research permit
from the Solomon Islands Government and written permission
from the village leader following local and national protocols.
Ethics approval for research involving human subjects was
obtained from the Institutional Review Board at the University
of Montana, Missoula, Montana, USA, and the Human
Research Ethics Committee at the Australian National
University, Canberra, Australia.
Study location: Solomon Islands
Solomon Islands is a part of Melanesia, located northeast of
Australia (Fig. 1). The islands rank sixth in the world for
biocultural diversity, with the variety of species found in this
region rivaled only by the diversity of cultures and languages (~70)
across the country (Tryon and Hackman 1983, Loh and Harmon
2005). The reef ecosystems of Solomon Islands are unusually
intact compared to those of other Pacific islands (Bell et al. 2013,
Denley et al. 2020). However, the impending effects of climate
change in this region include rising sea levels and declining coral
reef fisheries (Green et al. 2006, Carpenter et al. 2008, Bell et al.
2013). Simultaneously, globalization and the growth of a marketbased economy in the Pacific is increasing reliance on extractive
industries such as offshore fishing and logging (Macintyre and
Foale 2004, Lauer et al. 2013, Albert et al. 2014, Jupiter et al.
2014c, Katovai et al. 2015). Pressure on inshore fisheries is also
growing, posing a threat to food security given that Solomon
Islanders depend on fish as a key source of protein (Bell et al.
2009, Roeger et al. 2016). Responding effectively to social and
biophysical change is critical for mitigating potentially severe
local impacts on ecosystems and on the livelihoods of highly
resource-dependent Pacific communities (Hughes et al. 2005,
Lauer et al. 2013, Österblom and Folke 2013, Jupiter et al. 2014c).
Improving the governance of inshore fisheries is critical to
securing biodiversity and food security for Solomon Islands
(Cohen et al. 2015, Rohe et al. 2019).
Solomon Islands has a legal pluralist pattern of governance in
which customary marine tenure (CMT) interact with government
systems based on English common law (Rohe et al. 2019).
Governance of inshore fisheries in Solomon Islands consists of
a multiscale, complex mix of customary systems, NGO support,
national and provincial government laws and policies, and
international conventions and initiatives (Ruddle et al. 1992,
Pulea 1993, Foale et al. 2011, Walter and Hamilton 2014).
Customary rights holders have primary responsibility for inshore
fisheries at the local level (SIMFMR 2019), though the structure
and strength of these long-standing CMT systems varies across
the archipelago (Ruddle et al. 1992, Aswani 1999, Foale et al.
2011). The national Ministry of Fisheries and Marine Resources
and the provincial governments play a support role in local
fisheries management (SIMFMR 2019). Government funding
and staff capacity is chronically lacking, though these institutions
are beginning to strengthen (Govan et al. 2013, Rohe et al. 2019).
NGOs and research institutions link most directly with
communities and serve a bridging role in connecting communities
with the government (Cohen et al. 2012, Rohe et al. 2019).
The presence of CMT differentiates this case study from most
other locations where adaptive governance is studied. Extensive
anthropological research has described CMT and the adaptive
traits such systems possess (Hviding and Ruddle 1991, Johannes

2002, Aswani et al. 2007, Foale et al. 2011). Here, we briefly
highlight some key traits of CMT relevant to our study.
Approximately 83% of land (including reefs and lagoons) is
owned by kinship groups in Solomon Islands (Rohe et al. 2019).
We use the term “community” loosely to refer to groups of people
residing in villages, although these groups are not homogenous
and include multiple kinship groups with varying rights over
natural resources (Hviding and Baines 1994, Orirana et al. 2016).
Chiefs or other traditional authorities have the ability to direct
how resources are accessed and by whom (Hviding 1998). These
individuals may open and close certain fisheries and fishing areas
and tighten or loosen access within these fishing areas based on
community needs (Hviding 1998, Aswani et al. 2007, Foale et al.
2011). Boundaries are typically indicated by landmarks such as
river mouths (Hviding 1998). Closures and new rules are shared
verbally and sometimes indicated by subtle signs such as bending
coconut leaves or planting sticks in shallow areas, which are
removed when the rules are no longer relevant (e.g., a fishing area
is reopened; Hviding 1998; local fishers, personal communication).
Environmental NGOs and local communities often partner on
projects through CBRM approaches that are increasingly
founded on these customary systems (Govan 2009, Govan et al.
2011a, Abernethy et al. 2014, Jupiter et al. 2014a, Walter and
Hamilton 2014). We further discuss these key traits of CMT
systems in relation to adaptive governance principles in our
results.
INSTITUTIONALIZING ADAPTIVE GOVERNANCE OF
SOLOMON ISLANDS FISHERIES
A shift toward explicit approaches to community-based
conservation is prevalent across the Pacific region, in addition to
the growing adoption of ecosystem-based and integrated island
management approaches, which resonate with adaptive
governance principles (Cinner and Aswani 2007, Govan 2009,
Govan et al. 2011a, Jupiter et al. 2014b). These approaches are
exemplified by efforts such as the Locally Managed Marine Area
Network and the Nouméa Strategy (Jupiter et al. 2014a, Song et
al. 2017). The spread of these approaches has been largely bottomup and informal, relying on the support of NGOs and the
engagement of local communities, rather than on more formal,
government-driven laws and policies (Govan 2009). The
institutionalization of these approaches has begun to occur across
Pacific Island countries and territories, including Solomon
Islands.
The Solomon Islands Inshore Fisheries Strategy (2010), National
Plan of Action (2010), and Protected Areas Act (2010) incorporate
elements of CBRM processes. For example, the Ministry of
Fisheries and Marine Resources recently created a “CBRM
Section” responsible for coordinating CBRM efforts (SIMFMR
2012). It is within this context that the revised FMA emerged in
2015. The FMA not only aligns with past policies in recognizing
customary rights, but also calls for the participation of rights
holders in a novel provision that is the first to explicitly support
a CBRM approach within Solomon Islands national fisheries
legislation. Section 18 of the FMA specifies a pathway for local
communities to exert their existing customary management rights
supported by formal government enforcement mechanisms (e.g.,
police power and the national court system). Customary rights
holders can do this by registering their marine area via a
community fisheries management plan (henceforth, “community
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Table 2. Provisions of the Solomon Islands Fisheries Management Act (FMA) relevant to adaptive governance principles.
Relevant principle(s)

Provisions of the FMA

Nested polycentricity

Each Provincial Government shall have primary responsibility for the
conservation, management, development, and sustainable use of fisheries
resources within its provincial waters
Local committees of customary rights holders create and sign off on plans

Nested polycentricity; inclusive
participation
Nested polycentricity
Internal and external enforcement;
nested polycentricity
Clear boundaries
Internal and external enforcement;
nested polycentricity
Adaptive management; nested
polycentricity
Inclusive participation; interweaving
knowledge types
Adaptive management; (interweaving
†
knowledge types )

Reference

Submitted community plans are to be approved by provincial- and nationallevel government officials, in addition to local rights holders
Approved community plans become by-laws recognized at the provincial and
national levels, enforced by police and national courts
Community plans include the boundaries of the relevant fisheries management
area
Plans may include local enforcement by communities and customary courts
Allows for revision by national or provincial government or customary rights
holders
Community plans include any relevant customary rights
Community plans include indicators to assess effectiveness, and regular
monitoring and revision

FMA Part 3 Sec. 14 (1)

FMA Part 4 Sec. 18 (1)
FMA Second Schedule, 1 (a-c)
FMA Part 4 Sec. 18 (7);
Schwarz et al. (2020)
Second Schedule, 3 (a)
Second Schedule, 8;
Schwarz et al. (2020)
Part 4 Sec. 18 (8);
Second Schedule, 14-15
Second Schedule, 3 (f)
Second Schedule, 6-7

†

The FMA does not specify what types of knowledge may be used for monitoring and assessment, leaving open the possibility of interweaving multiple types
of knowledge, which ultimately depends on how the FMA is interpreted in practice.

plan”) submitted to the Ministry of Fisheries and Marine
Resources. Here, we outline how the specific provisions of the FMA
align with adaptive governance priniciples.
Provisions of the Fisheries Management Act related to adaptive
governance
Analysis of interviews, the FMA, relevant policies, and relevant
NGO reports indicates that many principles of adaptive
governance are directly or indirectly addressed in Section 18 of the
FMA (Table 2). Although the FMA aligns with adaptive
governance, it would be misleading to portray the Act as an
intentional attempt to design in formal law the specific principles
as conceptualized in Table 2. However, policy makers and other
key actors involved with the creation of the FMA were undoubtedly
influenced by CBRM and adaptive management strategies
employed by NGOs and government in Solomon Islands and by
scholarship on the value of CMT approaches (e.g., Ruddle et al.
1992). Examining the FMA therefore presents an opportunity to
understand one pathway for the institutionalization of adaptive
governance principles. Here, we illustrate how the provisions of the
FMA align with adaptive governance principles (Table 2). We then
supplement the analysis of the FMA with interviews to situate the
act in context and to understand how it will be implemented.
Polycentricity
The principle of polycentricity describes multiple, overlapping
centers of decision-making power nested across levels of society
(Huitema et al. 2009, Ostrom 2010). Adaptive governance
researchers propose that performance of polycentric arrangements
is enhanced when applied using the concept of subsidiarity, i.e.,
devolving power to the lowest level practical, while also retaining
some level of centralized coordination (Marshall 2008, Cosens et
al. 2017; Marshall, unpublished manuscript http://dx.doi.
org/10.13140/RG.2.2.31625.65125). The Solomon Islands government
operates closer to the centralized side of that balance, with most
staff capacity and decision-making occurring at the national level.
However, the country appears to be inching toward more nested

and localized decision-making based on provisions in the FMA
supporting decision-making at the local and provincial levels, the
recent creation of the CBRM unit, and prioritization of CBRM
in a recent national fisheries policy meant to accompany the 2015
FMA (SIMFMR 2019).
Interview participants from the national government indicated
an interest in expanding the CBRM unit and the role of the
Ministry of Fisheries and Marine Resources as a coordinating
body for CBRM projects led by government and NGOs:
We have been also expanded, our scope in the ministry,
in creating a CBRM unit...it’s also our long-term plan
that we also continue to strengthen our network of
partners [i.e., NGOs] in having a role with the CBRM
unit...like actually coordinating our partners. (Government
professional 3).
The FMA aligns with this vision of expanding the role of the
Ministry of Fisheries and Marine Resources in implementing
CBRM by supporting a shift toward nested centers of decisionmaking authority explicitly to include the provinces and villages.
It achieves this vision by formalizing the role of customary rights
holders in decisions about community plans for the first time
within the common law-based legal system in Solomon Islands
(Part 4 Section 18 [1]). Plans will still need to be approved at the
national level, indicating that a degree of central coordination is
retained, but the primary responsibility to approve and manage
plans will rest with the provinces (Part 3 Section 14 [1]). Schwarz
et al. (2020) further emphasize a shift toward provincial
governments leading the implementation of the FMA, a
sentiment echoed in the most recent fisheries policy (SIMFMR
2019).
Public participation
The emphasis on the role of customary rights holders in designing,
approving, enforcing, and revising community plans indicates
that a value for participatory approaches to managing marine
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resources is present at the national level (Part 4 Section 18 [1, 8];
Second Schedule 15). Some national-level participants even
expressed hope that the community plans might support the many
communities where customary systems are weakening.
Recognition of customary rights is unsurprising, given that it is
essentially mandatory under the Solomon Islands Constitution,
but explicit attention to including local governance structure and
the need for consultation during both plan creation and revision
suggests intentional emphasis on participation beyond a cursory
recognition of customary rights. This intention was emphasized
by participants, and by Schwarz et al. (2020) in their discussion
of the values motivating Section 18 of the FMA.
Adaptive management
Adaptive management is a common approach used by NGOs in
Solomon Islands, where it is considered to be compatible with the
flexible nature of CMT systems (Aswani et al. 2007). The Ministry
of Fisheries and Marine Resources adopts a similar principle in
the FMA, which requires periodic review of management plans
and allows for the amendment of plans by national government
in consultation with communities (Part 4 Section 18 [7]). The
FMA also requires communities to detail indicators (e.g., catch
per unit effort) for management goals and a strategy for
monitoring those indicators within their plans, implying an
adaptive management approach (Second Schedule, 6-7). The
inclusion of a monitoring strategy appears similar to what NGO
participants described as a common aspect of CBRM efforts in
Solomon Islands, suggesting the FMA may align well with
existing efforts. The FMA thus clearly has potential to support
adaptive management, but the details of how the revision process
will work and how long it may take were still being worked out
at the time of our research.
Interweaving of knowledge types
The adaptive governance principle of interweaving different types
of knowledge in decision-making originates from research in a
myriad of places, including Solomon Islands, and illustrates the
value of interweaving science with local, indigenous, and practicebased knowledge for informing management decisions (Aswani
and Hamilton 2004, Folke et al. 2005, Tengö et al. 2014).
Government and NGO participants, in addition to Schwarz et al.
(2020), pointed out that identifying the boundaries of managed
areas and the relevant customary rights holders in community
plans will rely entirely on the local knowledge of community
members (Second Schedule, 3 [f]). At the same time, the scientific
method of analyzing collected data is still supported through the
provision that community plans require monitoring (Second
Schedule, 6-7). Government and NGO professionals generally
expressed widespread agreement that combining science with
local knowledge is useful for decision-making. One NGO
professional described this process as follows:
In science and ecological knowledge ... I make them run
parallel, so they ... cross each other through groundtruthing, or through maps, or like I might conduct a
survey, that’s local ecological knowledge. Do you have
dugongs [South Pacific sea cow species] here? ... And
then ... you run a ground-truthing survey. Or you look at
sat[ellite] images. That’s when you know that, yah the
same dugong, which they said they saw, around this time
... scientifically that’s when it does its breeding. (NGO
interview 4).

Given that these professionals are likely to be involved in the
creation of community plans, this practice of combining different
types of knowledge can be expected to continue as the FMA is
implemented.
Diversifying enforcement mechanisms
The FMA creates a mechanism for enforcement of fisheries rules
that is external to the community, which aligns with DeCaro et
al.’s (2017) recommendation for internal and external
enforcement. This enforcement will be carried out by national and
provincial governance mechanisms (e.g., police, courts) in
communities that traditionally operate using customary systems
(Part 4 Section 18 [7]; Schwarz et al. 2020). According to Schwarz
et al. (2020), communities will still rely on customary mechanisms
for resolving conflict (e.g., local customary courts), but they now
have the external enforcement option to call the provincial police
or take offenders to courts based on common law at the national
level if they violate fisheries rules included in community plans
registered under the FMA. Specific authorities for enforcement
are included in each community plan (Second Schedule, 8).
Section 18 thus aligns with the adaptive governance principle of
providing both internal and external mechanisms for
enforcement. To operationalize this principle, the FMA requires
all community plans to outline penalties and enforcement
strategies. The plans must also identify boundaries for the marine
areas where fisheries rules will be applied, aligning with the
adaptive governance principle of clear boundaries (Second
Schedule, 3 [a]).
Limitations of the Fisheries Management Act as adaptive
governance
Although the FMA reflects many adaptive governance principles,
participants mentioned several practical limitations to the
implementation of the act that must be considered when assessing
the degree of potential institutionalization of adaptive
governance. First, several NGOs and government participants
expressed concern that the government would not have the money
or personnel necessary to carry out enforcement in the sprawling,
rural provinces. However, some local fishers interviewed seemed
to trust that external police would respond if called, based on past
experience with a community member arrest for other reasons.
Although they also expressed hesitation to call the police, this
confidence that police would actually show up suggests the threat
of government enforcement is perceived as very real in this
community. It is therefore possible that local fishers’ assumptions
about the government’s enforcement ability may indeed be enough
for the FMA to improve compliance. However, this aspect
warrants further investigation in other communities, as the low
capacity of police in most rural areas suggests that this experience
may be unique to this community.
Second, government participants indicated that introducing the
additional threat of enforcement by the national and provincial
governments is intended to strengthen compliance in places where
customary practices are weakening. However, based on their
experience with writing plans similar to those required by the
FMA, NGO and government participants suggested that writing
plans works only in communities with consensus on the need for
management and agreed-upon goals. One researcher stated,
“We’ve really focused on communities that have a strong desire
to manage. We haven’t wasted our time ... with places that clearly
aren’t motivated,” (Researcher 2). Given that past efforts at
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Fig. 2. Tensions between adaptive governance principals and customary marine tenure (CMT).
Colored lines and boxes illustrate four tensions related to: (1) marine tenure (orange), (2) legitimate
enforcement (green), (3) flexible customary practices (blue), and (4) reliance on different knowledge
types (purple). These four tensions are discussed in the section Four Considerations for
Institutionalizing Adaptive Governance in Diverse Contexts.

CBRM have succeeded primarily in communities with strong
governance and consensus on the need for management
(Abernethy et al. 2014), it is likely that only these communities
will be able to manage the process of creating and registering a
formal community plan. Although the FMA brings a slight shift
toward inclusive participation within the Western legal approach
at the national level, communities with stronger existing
governance are most likely to benefit from the FMA.
Given the low capacity for actual enforcement and the fact that
many communities with weak governance may be left out, it is
likely that other options outside of the FMA will need to be
developed to support communities. Along these lines, one
national-level participant emphasized that the community plans
are therefore just one option to help communities: “This is one
tool ... it’s one option, it’s one avenue for communities ... you don’t
need this to do CBRM,” (Government professional 2; emphasis
by participant).
FOUR CONSIDERATIONS FOR INSTITUTIONALIZING
ADAPTIVE GOVERNANCE IN DIVERSE CONTEXTS
Beyond logistical limitations, participants at the local and
national levels also discussed challenges with implementing the
FMA that point to tensions with the specific context of Solomon
Islands. Here, we examine how these challenges illuminate deepseated tensions between assumptions underlying adaptive
governance principles and the sociocultural context in which these
principles are being applied. These assumptions are the result of
building adaptive governance theory from case studies primarily

in democratic nations belonging to the Global North and are
therefore exposed when investigating adaptive governance
principles applied to a legal pluralist nation of the Global South.
We specifically discuss four ways in which the governance context
of Solomon Islands comes into tension with the
institutionalization of adaptive governance principles (Fig. 2).
Marine tenure: Who owns the resource?
The adaptive governance principles of participation and
polycentricity are promoted as means to develop power sharing
arrangements between the state and local decision makers to
improve social and ecological management outcomes (Folke et
al. 2005, Jupiter et al. 2014a). Such arrangements are realized in
the FMA through community plans, as described earlier.
However, a few local-level participants expressed discomfort with
the perceived possible impacts of government involvement on
rights to access resources.
Local fishers expressed concerns that submitting a community
plan would amount to a partial loss of access rights to the national
government. One community leader and fisher expressed fears
over the possible loss of marine tenure rights to the state.
If I want to fishing, I go and ... get that fish and eat. ...
But when we register, we have to stop, hard for me to go
... get these things. Because these things already bylaw
... somebody get this, make this law, and get out my right
... so my [normal] culture before ... was stop now.
(Community member 6).
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This participant assumed that the registration process under the
FMA would essentially remove their customary rights, based on
their interpretation of an earlier effort toward an NGO-supported
marine protected area in the village. While both the text of the
FMA and participants from government confirmed that the
legislation in no way infringes upon or removes customary rights,
the presence of this sentiment does make it clear that the FMA
creates a role for the state in governing fisheries where none
previously existed, and public perceptions of this change present
a challenge for implementation.
Though the FMA is unlikely to usurp customary rights in practice,
the discomfort of community members with the new role for the
national government brings to light an assumption about rights
to access resources that underlies the principles of polycentricity
and public participation. A shift toward adaptive governance in
the context of democratic, Western nations is typically a shift from
centralized, command-and-control approaches led by the state
toward intentional engagement with local constituents and a
decreased authoritative role of the state (e.g., via co-management;
Olsson et al. 2004, Folke et al. 2005). This situation assumes that
resources are state owned or the state has primary authority to
grant rights to access resources. The CMT systems in Solomon
Islands and many countries across the South Pacific sharply
contrast with this assumption in that rights to access resources
are primarily under the jurisdiction of tribal communities, rather
than the state. Thus, the emergence of adaptive governance within
the CMT system appears as a shift toward a more centrally
coordinated approach, with an increasing role for the state as
coordinator and enforcer; simultaneously, within the Western
legal system, this same legislative change toward diffusion of
decision-making authority might still be recognized as an
increased role for communities and sharing of power with the
state. In other words, it cannot be assumed that a shift to adaptive
governance always involves a decreased role of the state: Viewed
from the customary systems angle, it appears to be the opposite.
Legitimate enforcement: Who makes and implements the rules?
The new option to call on state police and use national courts is
intended to support communities in situations when customary
mechanisms falter. This approach institutionalizes a new external
enforcement mechanism, aligning with recommendations by
DeCaro et al. (2017). However, the success of enforcement is
highly dependent on resource users’ perceptions that those who
claim authority are legitimate and effective (Dietz et al. 2003). In
addition to concern over a perceived loss of access rights, local
fishers expressed mixed views of the legitimacy of the national
government as an enforcer of local rules.
Older fishers frequently placed blame on younger fishers for
overharvesting fish, but also suggested that this generation may
have more respect for national laws (e.g., the FMA) than they do
for current community rules. One older local leader stated, “...
hard time today, our new generation ... maybe the law can guide
them,” (Community member 1). Additional interviews, beyond
the two fishers < 30 years old included in this study, would be
needed to confirm or dismiss this claim, but this statement
illustrates that some see a positive role for government law
enforcement.
Other community members expressed hesitation about the new
role for government in enforcing fisheries rules. One local fisher

contemplated the possibility of social backlash within the
community against anyone who calls the police:
Community member 14: Sometimes I think they will
call the police ... sometimes they won’t ... ’cause they are
their blood ... their family.
Interviewer: So even if there’s a rule, maybe no one’s
calling the police.
Community member 14: Yeah just like now ... I mean
people so naughty in the village ... break rules ... call the
police. If those people know them [i.e., who called the
police], they will come and [harm] them.
Here, the participant considered that someone who calls the police
for a fishing rule violation may face disapproval or even violence
from family members of the accused. This participant based this
concern on past experience with trying to enforce other
community rules. Another leader in the community extended
concerns about relationships to intercommunity interactions:
We need to register our community and we register our
area. If someone come and breach our rules, we will take
that guy to the court ... but if we community, we can settle
the problem. Easy to settle the problem. Talk about it ...
talk to the [outsider] guy, oh you don’t do it again, yah?
So for me, it’s okay ... [if we use courts] our relationship
here with the villages, will not really [be as good].
(Community member 1)
This leader expresses that they would rather settle the conflict
themself than take a violator from another community to court,
suggesting a desire to maintain good relationships with
neighboring communities. This response resonates with
anthropological research and NGO and government experiences
noting the importance of interpersonal systems in this context
(Hviding and Baines 1994, The WorldFish Centre 2010).
Overall, many participants recognized that the potential of the
FMA to improve enforcement may be complicated by the social
dynamics of transitioning from customary to national courtbased enforcement. For adaptive governance to succeed, adaptive
governance processes must be perceived as legitimate and
government enforcement must be trusted, which scholars suggest
can be achieved through laws and policies that resonate with the
ideals of democratic nations (e.g., transparency; Cosens 2013,
Craig et al. 2017). However, this idea is based on the assumption
that adaptive governance is implemented in a democratic nation,
as was the case in most early case studies of adaptive governance
(e.g., Olsson et al. 2006). Processes for achieving legitimacy in
non-democratic or legally pluralistic contexts should therefore be
explored further by adaptive governance scholars.
Flexible practices: How do existing management systems
operate?
Participants at both the national (e.g., NGOs) and local (i.e.,
fishers) levels identified a tension between the flexibility of
existing CMT processes and the transparency required by
national courts responsible for enforcing community plans.
Three-quarters of interview participants discussed the
requirement for boundaries, usually in terms of the potential
barrier it will pose for communities, and occasionally with regard
to how it will help with reporting on national progress toward
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international conservation commitments. Clear boundaries are
necessary for courts to determine whether a forbidden activity
occurred within the jurisdiction of a fisheries area.
However, numerous NGO participants and a few government
participants emphasized that writing boundaries into past plans
has caused delays and sometimes insurmountable barriers to
creating managed areas because boundaries in CMT systems tend
to be fluid and contested. Two participants described this
problem.
Normally for sorting out the landownership, we put it
back to them, there is a dispute, we just, we don’t involve
in dispute. We just sit back and, ask them to sort it out
between them, then we can go back and help them. (NGO
professional 7).
If there’s a conflict going on in the community or with
another community, you have to stand back and say look
we can’t work. (NGO professional 1).
These responses resonate with the lessons learned cited in reports
on community-based approaches in Solomon Islands (e.g., Boso
et al. 2010). Participants noted that in some cases, NGOs have
chosen to leave exact boundaries out of plans altogether, but that
will not be an option under the FMA. The adaptive principle of
establishing external enforcement through explicit boundaries is
thus in tension with a sociocultural context in which customary
rights holders are able to allow fluid boundaries when managing
fisheries.
Many participants at the national level also expressed concern
that once rules are written into community plans, the process for
revising community plans may be slow and arduous. This idea
was captured in response to a question about how to change plans.
[Changing plans] is also a concern for us. But it didn’t
really specify in the Act that a management plan should
be for five years, or six years, but we are hoping that will
be captured in the regulations.... (Government 1).
This participant elaborated that they were concerned over the
timeline for changing plans because of the difficulty of taking a
plan through to legal recognition in the Gazette, and noted that
is something they would not be keen to repeat when revising the
plan. This response suggests that the requirement to approve plans
at the national level may make management of registered areas
less responsive than management by communities and NGOs
based on verbal rules within CMT systems, which are widely
recognized for their flexibility (Hviding 1998). The need to
approve changes at the national level will inevitably slow revisions
to plans, given the rural location of most communities and the
limited capacity of the government to support the process.
Participants’ concerns over the conflicts and delays caused by
writing down rules and boundaries to achieve transparency and
legitimacy within Western legal systems (e.g., courts) risks
rigidifying the flexibility of active customary systems. There is a
trade-off here between the responsiveness of informal
management and the increased enforceability provided by
national courts. Studies of institutionalization of adaptive
governance principles (e.g., adaptive management) in Western
democratic nations similarly raise questions about whether this

process can be institutionalized without limiting actors’ flexibility
and capacity for self-organization (Medema et al. 2008, Engle et
al. 2011). We argue that this idea is perhaps even more critical to
examine in Global South, legal pluralist contexts with longstanding CMT systems.
Legitimate knowledge: Whose knowledge informs decisions?
The FMA does not explicitly define “monitoring” or “indicators”
(Second Schedule, 6-7), leaving them up to interpretation by the
Ministry of Fisheries. This approach presents an opportunity to
realize the adaptive governance principle of interweaving multiple
types of knowledge but could also lead to the institutionalization
of a priority role for science over other knowledge types. Nationallevel participants that will be involved in approving community
plans offered mixed perspectives on the relative roles of science
and experiential knowledge. Although participants expressed
widespread support for interweaving knowledge types, their
comments at times implied reliance on Western science. For
example, a government professional offered the following
interpretation of the role of the CBRM unit.
Communities still have to be guided ... ensuring [a
community plan] is in line with ... the Act itself, the
Second Schedule. It needs fisheries officers ... on the
ground ... We need to guide them ... we do baseline surveys
for them ... those baselines ... are in the Act, the Second
Schedule ... we learned that [communities] think a lot
of things will disturb their resources, but in that specific
context, might not even [be true]. (Government 15).
That participant next described examples wherein scientific
surveys had corrected local fishers’ understanding of their marine
area. A science-based approach to adaptive management was
further indicated by NGO and government professionals’
concerns over communities’ capacity for monitoring. For
example, NGO professional 5 articulated that communities that
have their plans approved will then need training on how to
monitor progress. Collectively, these comments illustrate an
underlying assumption that science is essential to communitybased work, including within community plans under the FMA.
This role for science is in tension with the reality that the majority
of communities in CMT-dominant systems rely on experiential
and historic local knowledge to inform management decisions,
and do not follow Western-style scientific protocols (Govan et al.
2011b). Although adaptive co-management in the Pacific
frequently incorporates local knowledge into CBRM efforts, with
some authors even arguing for “data-less” management (Johannes
1998, Govan et al. 2011b, Cohen et al. 2015), the extent to which
implementers of the FMA will adopt that approach was unclear.
If the Ministry of Fisheries and Marine Resources firmly
interprets the monitoring requirement to mean scientific
monitoring in community plans, that may have the unintended
effect of excluding many communities. Notably, the CBRM unit
was rapidly evolving at the time of interviews, and the ultimate
interpretation of the Second Schedule was yet to be decided.
Regardless, the tension over the legitimacy of different types of
knowledge evident in interviews reflects a critical unanswered
question in adaptive governance research: What should the
relative role of science and other types of knowledge be when
institutionalizing adaptive management?
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This question is not only relevant to the contexts where CMT is
present, but also to the rapidly expanding range of localities in
both developed and developing nations where the principle of
interweaving knowledge types is applied (Tengö et al. 2014). Much
of resilience-based adaptive governance scholarship in
democratic, Western countries evolved around the goal of
institutionalizing iterative, science-based adaptive management
(e.g., Gunderson and Light 2006, Williams et al. 2009). The
process of institutionalizing the principle of adaptive
management demands concrete answers to how law and policy
will reconcile this often science-based approach with the principle
of interweaving knowledge types.
CONCLUSION AND FUTURE DIRECTIONS
The institutionalization of adaptive governance in aspects of the
Solomon Islands FMA provides an empirical case to investigate
the challenges of applying adaptive governance theory to legal
pluralist governance contexts. This case specifically illustrates
tensions that arise in a shift toward adaptive governance in
resource governance contexts that rely on CMT. Three major
assumptions that underlie adaptive governance scholarship in
democratic contexts in the Global North require reexamination
before extending the theory to other contexts: (1) the state
generally controls rights and access to shared resources; (2) social
acceptability of resource use enforcement is guided by democratic
ideals; and (3) science is the primary knowledge that should
inform adaptive management. When adaptive governance is
institutionalized in governance contexts that do not align with
these assumptions, a number of important questions arise.
First, how do power dynamics between the state and communities
shift when introducing legislation or formal rules for comanagement in areas where the government does not have
jurisdiction over resources and access? To address this question,
researchers should specifically examine whether shifts in power
increase or decrease the adaptability of governance actors (at
multiple levels) in contexts where the state does not own or control
access to resources.
Second, what legal and other processes of legitimizing adaptive
governance can achieve social acceptance in legal pluralist
nations? Although researchers in democratic nations of the
Global North have rigorously examined laws and legal processes
needed to establish social legitimacy when institutionalizing
adaptive governance (Cosens 2013, Cosens et al. 2017, DeCaro
et al. 2017, Garmestani et al. 2019), a parallel line of research is
needed to identify governing norms and process that align with
adaptive governance in other contexts.
Third, scholars engaged with customary marine tenure in
Solomon Islands and elsewhere have long expressed concern over
the weakening of customary systems (e.g., Johannes 1978) and
hope that adaptive co-management can strengthen customary
tenure and improve conservation outcomes (e.g., Ruddle 1998,
Boso et al. 2010, Jupiter et al. 2014a). Although there is concern
that policies to codify customary tenure within contemporary
systems based on English common law risk rigidifying these
systems (e.g., Johannes 1978, Ruddle 1998), several authors argue
that some level of codification of customary rights and rules is
necessary to sustain customary tenure in contemporary resource
management (Ruddle 1998, Kuemlangan 2004, Schwarz et al.

2020). Cross-pollination between this line of research and
adaptive governance scholarship could foster a strong basis for
empirically investigating trade-offs between adaptive governance
principles during institutionalization.
Finally, if adaptive governance scholars consider experiential
knowledge as a valid monitoring approach, how is it balanced
with the role of science in adaptive governance? The case of the
FMA illustrates that this question is not merely a theoretical
problem. Institutionalization requires concrete decisions on the
degree to which different types of knowledge are accepted, which
will have a tangible effect on which communities can use the
benefits of a fisheries law intended to support them. These
tensions are often front of mind for many working in places such
as Solomon Islands, yet attention to this issue is lacking in broader
discussions of how to institutionalize adaptive governance. We
suggest that scholarship on institutionalizing adaptive
governance requires more explicit attention to reconciling the role
of science in adaptive management with the principle of
interweaving knowledge types, which might be accomplished by
engaging more deeply with research on multiple ways of knowing
(e.g., Berkes et al. 2000, Tengö et al. 2014).
There are immediate steps that can be taken to address these
concerns in case studies of the institutionalization of adaptive
governance. Scholars and practitioners can ask the following
questions when analyzing or implementing adaptive governance:
What is the role of the state, if any, in controlling or enforcing
rights to access and use resources? What are the governing norms
and legal system(s) relevant to the geography in question? What
processes of enforcement will be viewed as socially legitimate?
How will institutionalizing adaptive governance affect the
balance of power between the government and communities in
all relevant legal systems? How feasible is a scientific approach,
and what other sources of knowledge are already accepted in this
geography? Explicitly addressing these questions is a useful step
toward rethinking the application of adaptive governance in the
Global South and beyond. Adaptive governance scholars might
also collectively examine shared and divergent normative
commitments regarding the role of the state, democracy, and
different types of knowledge. Evolving adaptive governance in
the directions proposed here expands the potential for diverse
actors to navigate change in a manner appropriate to their specific
contexts.

Responses to this article can be read online at:
https://www.ecologyandsociety.org/issues/responses.
php/13251

Author Contributions:
Amber Datta proposed this research, secured funding, collected
data, analyzed data, produced figures and tables, and wrote the
manuscript. This research was conducted for her Master of Science
degree. Brian Chaffin was the primary advisor for this research at
all stages, assisted with securing funding, and contributed
substantially to editing the final manuscript.

Ecology and Society 27(2): 30
https://www.ecologyandsociety.org/vol27/iss2/art30/

Acknowledgments:
We extend our thanks foremost to the interview participants who
made this study possible. We also thank Dr. Lorrae Van Kerkhoff
for hosting the lead author as a summer research fellow at the
Australian National University and providing substantial advice on
the design of the project. We additionally extend our gratitude to
Dr. Anna Schwarz for her advice and provision of relevant
information to assist with this research. We thank the National
Science Foundation for funding received through the East Asia and
Pacific Summer Institutes fellowship awarded to the lead author.
We thank the Solomon Islands Government and the community
chair in the Western Province of Solomon Islands for permission to
conduct this research. We finally thank two anonymous reviewers
and the subject editor for their time and thoughtful insights, which
greatly improved this paper.
Data Availability:
Anonymized data that support the findings of this study are
available on request from the corresponding author, AD. Data are
not publicly available because of information that could compromise
the privacy of research participants. Ethical approval for this
research study was granted by the University of Montana
Institutional Review Board (#97-17).
LITERATURE CITED
Abernethy, K. E., Ö. Bodin, P. Olsson, Z. Hilly, and A. Schwarz.
2014. Two steps forward, two steps back: the role of innovation
in transforming towards community-based marine resource
management in Solomon Islands. Global Environmental Change
28:309-321. https://doi.org/10.1016/j.gloenvcha.2014.07.008
Albert, S., A. Grinham, B. Gibbes, I. Tibbetts, and J. Udy. 2014.
Indicators of coral reef ecosystem recovery following reduction
in logging and implementation of community-based management
schemes in the Solomon Islands. Pacific Conservation Biology 20
(1):75-85. https://doi.org/10.1071/PC140075
Allen, C. R., J. J. Fontaine, K. L. Pope, and A. S. Garmestani.
2011. Adaptive management for a turbulent future. Journal of
Environmental Management 92(5):1339-1345. https://doi.
org/10.1016/j.jenvman.2010.11.019
Aswani, S. 1999. Common property models of sea tenure: a case
study from the Roviana and Vonavona lagoons, New Georgia,
Solomon Islands. Human Ecology 27(3):417-453. https://doi.
org/10.1023/A:1018727607651
Aswani, S., S. Albert, A. Sabetian, and T. Furusawa. 2007.
Customary management as precautionary and adaptive
principles for protecting coral reefs in Oceania. Coral Reefs 26
(4):1009. https://doi.org/10.1007/s00338-007-0277-z
Aswani, S., and R. J. Hamilton. 2004. Integrating indigenous
ecological knowledge and customary sea tenure with marine and
social science for conservation of bumphead parrotfish
(Bolbometopon muricatum) in the Roviana Lagoon, Solomon
Islands. Environmental Conservation 31(1):69-83. https://doi.
org/10.1017/S037689290400116X

Bell, J. D., A. Ganachaud, P. C. Gehrke, S. P. Griffiths, A. J.
Hobday, O. Hoegh-Guldberg, J. E. Johnson, R. Le Borgne, P.
Lehodey, J. M. Lough, R. J. Matear, T. D. Pickering, M. S.
Pratchett, A. S. Gupta, I. Senina, and M. Waycott. 2013. Mixed
responses of tropical Pacific fisheries and aquaculture to climate
change. Nature Climate Change 3(6):591-599. https://doi.
org/10.1038/nclimate1838
Bell, J. D., M. Kronen, A. Vunisea, W. J. Nash, G. Keeble, A.
Demmke, S. Pontifex, and S. Andréfouët. 2009. Planning the use
of fish for food security in the Pacific. Marine Policy 33(1):64-76.
https://doi.org/10.1016/j.marpol.2008.04.002
Berkes, F., J. Colding, and C. Folke. 2000. Rediscovery of
traditional ecological knowledge as adaptive management.
Ecological Applications 10(5):1251-1262. https://doi.
org/10.1890/1051-0761(2000)010[1251:ROTEKA]2.0.CO;2
Boso, D., C. Paul, Z. Hilly, and J. Pita. 2010. Community-based
adaptive resource management in Solomon Islands: lessons
learned. WorldFish Center, Penang, Malaysia. https://hdl.handle.
net/20.500.12348/1276
Carpenter, K. E., M. Abrar, G. Aeby, R. B. Aronson, S. Banks,
A. Bruckner, A. Chiriboga, J. Cortés, J. C. Delbeek, L. DeVantier,
G. J. Edgar, A. J. Edwards, D. Fenner, H. M. Guzmán, B. W.
Hoeksema, G. Hodgson, O. Johan, W. Y. Licuanan, S. R.
Livingstone, E. R. Lovell, J. A. Moore, D. O. Obura, D. Ochavillo,
B. A. Polidoro, W. F. Precht, M. C. Quibilan, C. Reboton, Z. T.
Richards, A. D. Rogers, J. Sanciangco, A. Sheppard, C. Sheppard,
J. Smith, S. Stuart, E. Turak, J. E. N. Veron, C. Wallace, E. Weil,
and E. Wood. 2008. One-third of reef-building corals face elevated
extinction risk from climate change and local impacts. Science
321(5888):560-563. https://doi.org/10.1126/science.1159196
Chaffin, B. C., H. Gosnell, and B. A. Cosens. 2014. A decade of
adaptive governance scholarship: synthesis and future directions.
Ecology and Society 19(3):56. http://dx.doi.org/10.5751/
ES-06824-190356
Chaffin, B. C., and L. H. Gunderson. 2016. Emergence,
institutionalization and renewal: rhythms of adaptive governance
in complex social-ecological systems. Journal of Environmental
Management 165:81-87. https://doi.org/10.1016/j.jenvman.2015.09.003
Cinner, J. E., and S. Aswani. 2007. Integrating customary
management into marine conservation. Biological Conservation
140(3-4):201-216. https://doi.org/10.1016/j.biocon.2007.08.008
Cohen, P., L. Evans, and H. Govan. 2015. Community-based, comanagement for governing small-scale fisheries of the Pacific: a
Solomon Islands’ case study. Pages 39-59 in S. Jentoft and R.
Chuenpagdee, editors. Interactive governance for small-scale
fisheries: global reflections. Springer, Cham, Switzerland. https://
link.springer.com/chapter/10.1007/978-3-319-17034-3_3
Cohen, P. J., L. S. Evans, and M. Mills. 2012. Social networks
supporting governance of coastal ecosystems in Solomon Islands.
Conservation Letters 5(5):376-386. https://doi.org/10.1111/
j.1755-263X.2012.00255.x
Conservation and Community Investment Forum. 2013.
Assessment of the enabling conditions for rights-based

Ecology and Society 27(2): 30
https://www.ecologyandsociety.org/vol27/iss2/art30/

management of fisheries and coastal marine resources in the
Western Pacific: companion document to the six country
assessment reports. Executive Summary. Trust for Conservation
Innovation, San Francisco, California, USA. https://www.
issuelab.org/resources/26496/26496.pdf ?download=true

Govan, H. 2009. Achieving the potential of locally managed
marine areas in the South Pacific. SPC Traditional Marine
Resource Management and Knowledge Information Bulletin
25:16-25. http://coastfish.spc.int/News/Trad/25/Trad25_16_Govan.
pdf

Cosens, B. A. 2013. Legitimacy, adaptation, and resilience in
ecosystem management. Ecology and Society 18(1):3. http://dx.
doi.org/10.5751/ES-05093-180103

Govan, H., J. Kinch, and A. Brjosniovschi. 2013. Strategic review
of inshore fisheries policies and strategies in Melanesia: Fiji, New
Caledonia, Papua New Guinea, Solomon Islands, and Vanuatu.
Part II: country reports. Reports to the Secretariat of the Pacific
Community for the Melanesian Spearhead Group, Noumea, New
Caledonia. Inshore Fisheries Working Group of the Special
Melanesian Spearhead Group, Port Vila, Vanuatu. http://purl.
org/spc/digilib/doc/m4sa2

Cosens, B. A., R. K. Craig, S. L. Hirsch, C. A. Arnold, M. H.
Benson, D. A. DeCaro, A. S. Garmestani, H. Gosnell, J. Ruhl,
and E. Schlager. 2017. The role of law in adaptive governance.
Ecology and Society 22(1):30. https://doi.org/10.5751/ES-08731-220130
Craig, R. K., A. S. Garmestani, C. R. Allen, C. A. Arnold, H.
Birgé, D. A. DeCaro, A. K. Fremier, H. Gosnell, and E. Schlager.
2017. Balancing stability and flexibility in adaptive governance:
an analysis of tools available in U.S. environmental law. Ecology
and Society 22(2):3. https://doi.org/10.5751/ES-08983-220203

Govan, H., A.-M. Schwarz, and D. Boso. 2011a. Towards
integrated island management: lessons from Lau, Malaita, for the
implementation of a national approach to resource management
in Solomon Islands. Final Report. WorldFish Center, Penang,
Malaysia. https://hdl.handle.net/20.500.12348/1084

Dados, N., and R. Connell. 2012. The Global South. Contexts 11
(1):12-13. https://doi.org/10.1177%2F1536504212436479

Govan, H., A. Tawake, K. Tabunakawai, A. Jenkins, A.
Lasgoreceix, A.-M. Schwarz, B. Aalbersberg, B. Manele, C.
Vieux, D. Notere, D. Afzal, E. Techera, E. T. Rasalato, H. Sykes,
H. Walton, H. Tafea, I. Korovulavula, J. Comley, J. Kinch, J.
Feehely, J. Petit, L. Heaps, P. Anderson, P. Cohen, P. Ifopo, R.
Vave, R. Hills, S. Tawakelevu, S. Alefaio, S. Meo, S. Troniak, S.
Malimali, S. Kukuian, S. George, T. Tauaefa, and T. Obed. 2011b.
Status and potential of locally-managed marine areas in the South
Pacific: meeting nature conservation and sustainable livelihood
targets through wide-spread implementation of LMMAs. Study
Report. Secretariat of the Pacific Regional Environment
Programme, Apia, Samoa. https://spccfpstore1.blob.core.
windows.net/digitallibrary-docs/files/21/21b3aefe8f2bfab8468af
08818895b84.pdf ?sv=2015-12-11&sr=b&sig=G0wRC0NhWC9E6k%
2BS2TxtLNFeWb%2BwuOKinLmXf63iDgM%3D&se=2022-11-15T16%
3A08%3A26Z&sp=r&rscc=public%2C%20max-age%3D864000%
2C%20max-stale%3D86400&rsct=application%2Fpdf&rscd=inline%
3B%20filename%3D%22ENG_2009_Status_and_Potential_LMMAs.
pdf%22

DeCaro, D. A., B. C. Chaffin, E. Schlager, A. S. Garmestani, and
J. B. Ruhl. 2017. Legal and institutional foundations of adaptive
environmental governance. Ecology and Society 22(1):32. https://
doi.org/10.5751/ES-09036-220132
Denley, D., A. Metaxas, and R. Scheibling. 2020. Subregional
variation in cover and diversity of hard coral (Scleractinia) in the
Western Province, Solomon Islands following an unprecedented
global bleaching event. Plos One 15(11):e0242153. https://doi.
org/10.1371/journal.pone.0242153
Dietz, T., E. Ostrom, and P. C. Stern. 2003. The struggle to govern
the commons. Science 302(5652):1907-1912. https://doi.
org/10.1126/science.1091015
Engle, N. L., O. R. Johns, M. C. Lemos, and D. R. Nelson. 2011.
Integrated and adaptive management of water resources:
tensions, legacies, and the next best thing. Ecology and Society
16(1):19. http://dx.doi.org/10.5751/ES-03934-160119
Foale, S., P. Cohen, S. Januchowski-Hartley, A. Wenger, and M.
Macintyre. 2011. Tenure and taboos: origins and implications for
fisheries in the Pacific. Fish and Fisheries 12(4):357-369. https://
doi.org/10.1111/j.1467-2979.2010.00395.x
Folke, C., T. Hahn, P. Olsson, and J. Norberg. 2005. Adaptive
governance of social-ecological systems. Annual Review of
Environment and Resources 30:441-473. https://doi.org/10.1146/
annurev.energy.30.050504.144511
Garmestani, A., J. B. Ruhl, B. C. Chaffin, R. K. Craig, H. F. M.
W. van Rijswick, D. G. Angeler, C. Folke, L. Gunderson, D.
Twidwell, and C. R. Allen. 2019. Untapped capacity for resilience
in environmental law. Proceedings of the National Academy of
Sciences 116(40):19899-19904. https://doi.org/10.1073/pnas.1906247116
Goby G., A. M. Schwarz, R. Pomeroy, and M. Knight. 2012.
Ecosystem approach to fisheries management (EAFM): a
Solomon Islands policy review. USAID Coral Triangle Support
Partnership, Honolulu, Hawaii, USA. https://hdl.handle.
net/20.500.12348/993

Green, A., P. Lokani, W. Atu, P. Ramohia, P. Thomas, and J.
Almany, editors. 2006. Solomon Islands marine assessment:
technical report of survey conducted May 13–June 17, 2004. The
Nature Conservancy, Indo-Pacific Resource Centre, South
Brisbane, Australia. https://www.equatorinitiative.org/old/images/
stories/2008winners/Arnavon_Committee/
solomonislandsmarineassessmentreport-full.pdf
Gunderson, L. 1999. Resilience, flexibility and adaptive
management - - antidotes for spurious certitude? Conservation
Ecology 3(1):7. http://dx.doi.org/10.5751/ES-00089-030107
Gunderson, L., and S. S. Light. 2006. Adaptive management and
adaptive governance in the everglades ecosystem. Policy Sciences
39(4):323-334. https://link.springer.com/article/10.1007/s11077-006-9027-2
Hasselman, L. 2017. Adaptive management; adaptive comanagement; adaptive governance: What’s the difference?
Australasian Journal of Environmental Management 24
(1):31-46. https://doi.org/10.1080/14486563.2016.1251857

Ecology and Society 27(2): 30
https://www.ecologyandsociety.org/vol27/iss2/art30/

Hughes, T. P., D. R. Bellwood, C. Folke, R. S. Steneck, and J.
Wilson. 2005. New paradigms for supporting the resilience of
marine ecosystems. Trends in Ecology and Evolution 20
(7):380-386. https://doi.org/10.1016/j.tree.2005.03.022

Katovai, E., W. Edwards, and W. F. Laurance. 2015. Dynamics of
logging in Solomon Islands: the need for restoration and
conservation alternatives. Tropical Conservation Science 8
(3):718-731. https://doi.org/10.1177%2F194008291500800309

Huitema, D., E. Mostert, W. Egas, S. Moellenkamp, C. PahlWostl, and R. Yalcin. 2009. Adaptive water governance: assessing
the institutional prescriptions of adaptive (co-)management from
a governance perspective and defining a research agenda. Ecology
and Society 14(1):26. http://dx.doi.org/10.5751/ES-02827-140126

Kuemlangan, B. 2004. Creating legal space for community-based
fisheries and customary marine tenure in the Pacific: issues and
opportunities. FAO/FishCode Review 7. Food and Agriculture
Organization, Rome, Italy. http://www.fao.org/3/ad937e/ad937e00.
htm

Hviding, E. 1998. Contextual flexibility: present status and future
of customary marine tenure in Solomon Islands. Ocean and
Coastal Management 40(2-3):253-269. https://doi.org/10.1016/
S0964-5691(98)00042-8
Hviding, E., and G. B. K. Baines. 1994. Community-based
fisheries management, tradition and the challenges of
development in Marovo, Solomon Islands. Development and
Change 25(1):13-39. https://doi.org/10.1111/j.1467-7660.1994.
tb00508.x
Hviding, E., and K. Ruddle. 1991. A regional assessment of the
potential role of customary marine tenure (CMT) systems in
contemporary fisheries management in the South Pacific. Forum
Fisheries Agency Report 91/71. Pacific Island Forum Fisheries
Agency, Honiara, Solomon Islands. http://www.spc.int/
DigitalLibrary/Doc/FAME/FFA/Reports/FFA_1991_071.pdf
Johannes, R. E. 1978. Traditional marine conservation methods
in Oceania and their demise. Annual Review of Ecology and
Systematics 9(1):349-364. https://doi.org/10.1007/BF00006309
Johannes, R. E. 1998. The case for data-less marine resource
management: examples from tropical nearshore finfisheries.
Trends in Ecology and Evolution 13(6):243-246. https://doi.
org/10.1016/S0169-5347(98)01384-6
Johannes, R. E. 2002. The renaissance of community-based
marine resource management in Oceania. Annual Review of
Ecology and Systematics 33:317-340. https://doi.org/10.1146/
annurev.ecolsys.33.010802.150524
Jupiter, S. D., P. J. Cohen, R. Weeks, A. Tawake, and H. Govan.
2014a. Locally-managed marine areas: multiple objectives and
diverse strategies. Pacific Conservation Biology 20(2):165-179.
https://doi.org/10.1071/PC140165
Jupiter, S. D., A. P. Jenkins, W. J. L. Long, S. L. Maxwell, T. J. B.
Carruthers, K. B. Hodge, H. Govan, J. Tamelander, and J. E. M.
Watson. 2014b. Principles for integrated island management in
the tropical Pacific. Pacific Conservation Biology 20(2):193-205.
https://doi.org/10.1071/PC140193
Jupiter, S., S. Mangubhai, and R. T. Kingsford. 2014c.
Conservation of biodiversity in the Pacific Islands of Oceania:
challenges and opportunities. Pacific Conservation Biology 20
(2):206-220. https://doi.org/10.1071/PC140206
Karpouzoglou, T., A. Dewulf, and J. Clark. 2016. Advancing
adaptive governance of social-ecological systems through
theoretical multiplicity. Environmental Science and Policy 57:1-9.
https://doi.org/10.1016/j.envsci.2015.11.011

Lauer, M., S. Albert, S. Aswani, B. S. Halpern, L. Campanella,
and D. La Rose. 2013. Globalization, Pacific islands, and the
paradox of resilience. Global Environmental Change 23(1):40-50.
https://doi.org/10.1016/j.gloenvcha.2012.10.011
Leichenko, R. M., and K. L. O’Brien. 2002. The dynamics of
rural vulnerability to global change: the case of southern Africa.
Mitigation and Adaptation Strategies for Global Change 7
(1):1-18. https://doi.org/10.1023/A:1015860421954
Loh, J., and D. Harmon. 2005. A global index of biocultural
diversity. Ecological Indicators 5(3):231-241. https://doi.
org/10.1016/j.ecolind.2005.02.005
Macintyre, M., and S. Foale. 2004. Global imperatives and local
desires: competing economic and environmental interests in
Melanesian communities. Pages 149-164 in V. S. Lockwood,
editor. Globalization and culture change in the Pacific islands.
Pearson/Prentice Hall, Upper Saddle River, New Jersey, USA.
Marshall, G. 2008. Nesting, subsidiarity, and community-based
environmental governance beyond the local scale. International
Journal of the Commons 2(1):75-97. http://doi.org/10.18352/
ijc.50
Medema, W., B. S. McIntosh, and P. J. Jeffrey. 2008. From premise
to practice: a critical assessment of integrated water resources
management and adaptive management approaches in the water
sector. Ecology and Society 13(2):29. http://dx.doi.org/10.5751/
ES-02611-130229
Mertz, O., K. Halsnæs, J. E. Olesen, and K. Rasmussen. 2009.
Adaptation to climate change in developing countries.
Environmental Management 43(5):743-752. https://doi.org/10.1007/
s00267-008-9259-3
O’Brien, K. L., and R. M. Leichenko. 2000. Double exposure:
assessing the impacts of climate change within the context of
economic globalization. Global Environmental Change 10
(3):221-232. https://doi.org/10.1016/S0959-3780(00)00021-2
Olsson, P., C. Folke, and T. Hahn. 2004. Social-ecological
transformation for ecosystem management: the development of
adaptive co-management of a wetland landscape in southern
Sweden. Ecology and Society 9(4):2. http://dx.doi.org/10.5751/
ES-00683-090402
Olsson, P., L. H. Gunderson, S. R. Carpenter, P. Ryan, L. Lebel,
C. Folke, and C. S. Holling. 2006. Shooting the rapids: navigating
transitions to adaptive governance of social-ecological systems.
Ecology and Society 11(1):18. http://dx.doi.org/10.5751/
ES-01595-110118
Orirana, G., F. Siota, P. Cohen, T. Atitete, A.-M. Schwarz, and
H. Govan. 2016. Spreading community-based resource

Ecology and Society 27(2): 30
https://www.ecologyandsociety.org/vol27/iss2/art30/

management: testing the “lite-touch” approach in Solomon
Islands. South Pacific Commission, Fisheries, Aquaculture, and
Marine Ecosystems Division, Nouméa, New Caledonia. https://
hdl.handle.net/20.500.12348/455
Österblom, H., and C. Folke. 2013. Emergence of global adaptive
governance for stewardship of regional marine resources. Ecology
and Society 18(2):4. http://dx.doi.org/10.5751/ES-05373-180204
Ostrom, E. 1990. Governing the commons: the evolution of
institutions for collective action. Cambridge University Press,
Cambridge, UK.
Ostrom, E. 2007. A diagnostic approach for going beyond
panaceas. Proceedings of the National Academy of Sciences 104
(39):15181-15187. https://doi.org/10.1073/pnas.0702288104
Ostrom, E. 2010. Polycentric systems for coping with collective
action and global environmental change. Global Environmental
Change 20(4):550-557. https://doi.org/10.1016/j.gloenvcha.2010.07.004
Pauly, D., R. Watson, and J. Alder. 2005. Global trends in world
fisheries: impacts on marine ecosystems and food security.
Philosophical Transactions of the Royal Society B: Biological
Sciences 360(1453):5-12. https://doi.org/10.1098/rstb.2004.1574
Pelling, M., and J. I. Uitto. 2001. Small island developing states:
natural disaster vulnerability and global change. Global
Environmental Change Part B: Environmental Hazards 3
(2):49-62. https://doi.org/10.3763/ehaz.2001.0306
Pulea, M. 1993. An overview of constitutional and legal
provisions relevant to customary marine tenure and management
systems in the South Pacific. Forum Fisheries Agency Report
93/23. Forum Fisheries Agency, Honiara, Solomon Islands.
https://www.spc.int/DigitalLibrary/Doc/FAME/FFA/Reports/
FFA_1993_023b.pdf
Rockström, J., W. Steffen, K. Noone, Å. Persson, F. S. Chapin III,
E. F. Lambin, T. M. Lenton, M. Scheffer, C. Folke, H. J.
Schellnhuber, B. Nykvist, C. A. de Wit, T. Hughes, S. van der
Leeuw, H. Rodhe, S. Sörlin, P. K. Snyder, R. Costanza, U. Svedin,
M. Falkenmark, L. Karlberg, R. W. Corell, V. J. Fabry, J. Hansen,
B. Walker, D. Liverman, K. Richardson, P. Crutzen, and J. A.
Foley. 2009. A safe operating space for humanity. Nature 461
(7263):472-475. https://doi.org/10.1038/461472a
Roeger, J., S. Foale, and M. Sheaves. 2016. When ‘fishing down
the food chain’ results in improved food security: evidence from
a small pelagic fishery in Solomon Islands. Fisheries Research
174:250-259. https://doi.org/10.1016/j.fishres.2015.10.016
Rohe, J. R., H. Govan, A. Schlüter, and S. C. Ferse. 2019. A legal
pluralism perspective on coastal fisheries governance in two
Pacific Island countries. Marine Policy 100:90-97. https://doi.
org/10.1016/j.marpol.2018.11.020
Ruddle, K. 1998. The context of policy design for existing
community-based fisheries management systems in the Pacific
Islands. Ocean and Coastal Management 40(2-3):105-126.
https://doi.org/10.1016/S0964-5691(98)00040-4
Ruddle, K., E. Hviding, and R. E. Johannes. 1992. Marine
resources management in the context of customary tenure.

Marine Resource Economics 7(4):249-273. https://doi.org/10.1086/
mre.7.4.42629038
Schwarz, A.-M., J. Gordon, and C. Ramofafia. 2020. Nudging
statutory law to make space for customary processes and
community-based fisheries management in Solomon Islands.
Maritime Studies 19:475-487. https://doi.org/10.1007/s40152-020-00176-0
Solomon Islands Ministry of Fisheries and Marine Resources
(SIMFMR). 2012. Draft MFMR corporate plan 2012–2014.
Solomon Islands Government, Honiara, Solomon Islands. http://
www.earth2ocean.com/pdfs/References/Further%20reading/
Solomons%20Fisheries%20Information/DRAFT%
20MFMR_CORPORATE_PLAN_2012-3%20FEB%20%20version1.
pdf
Solomon Islands Ministry of Fisheries and Marine Resources
(SIMFMR). 2019. Solomon Islands national fisheries policy
2019–2029: a policy for the conservation, management,
development and sustainable use of the fisheries and aquatic
resources of Solomon Islands. Solomon Islands Ministry of
Fisheries and Marine Resources, Honiara, Solomon Islands.
http://extwprlegs1.fao.org/docs/pdf/sol188935.pdf
Song, A. M., P. J. Cohen, and T. H. Morrison. 2017. Policies in
harmony? Does the New Song agree with the Small-Scale
Fisheries Guidelines? South Pacific Commission, Fisheries,
Aquaculture, and Marine Ecosystems Division, Nouméa, New
Caledonia. https://hdl.handle.net/20.500.12348/421
Tengö, M., E. S. Brondizio, T. Elmqvist, P. Malmer, and M.
Spierenburg. 2014. Connecting diverse knowledge systems for
enhanced ecosystem governance: the multiple evidence base
approach. Ambio 43(5):579-591. https://doi.org/10.1007/
s13280-014-0501-3
Tryon, D. T., and B. D. Hackman. 1983. Solomon Islands
languages: an internal classification. Department of Linguistics,
Research School of Pacific Studies, Australian National
University, Canberra, Australia. https://openresearch-repository.
anu.edu.au/bitstream/1885/145227/1/PL-C72.pdf
Walter, R. K., and R. J. Hamilton. 2014. A cultural landscape
approach to community-based conservation in Solomon Islands.
Ecology and Society 19(4):41. http://dx.doi.org/10.5751/
ES-06646-190441
Williams, B. K., R. C. Szaro, and C. D. Shapiro. 2009. Adaptive
management: the U.S. Department of the Interior technical guide.
U.S. Department of the Interior, Washington, D.C., USA. https://
pubs.er.usgs.gov/publication/70194537
Yasmin, T., M. Farrelly, and B. C. Rogers. 2020. Adaptive
governance: a catalyst for advancing sustainable urban
transformation in the global South. International Journal of
Water Resources Development 36(5):818-838. https://doi.
org/10.1080/07900627.2019.1611548
Yin, R. K. 2009. Case study research: design and methods. Fourth
edition. Sage, Thousand Oaks, California, USA.

