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CHAPTER 1 – INTRODUCTION
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Countries in Latin America and the Caribbean (LAC) are increasingly vulnerable to
fisheries decline due a combination of ecological degradation brought on by
overfishing and habitat destruction, economic uncertainties from unstable markets,
and social impacts brought on by poverty and marginalization[1, 2]. Despite these
crises, the global importance of small scale fisheries (SSF) is well documented, with
catch landings from SSF contributing to more 58% of the total catch caught
globally[3]. Nevertheless, in the LAC catch trends have fluctuated over the past five
decades due to the constant expansion of fleets and fleet sizes, technological
advances, and the exploration of new species[1].

While the contributions of SSF are well documented, its assessment and management
remains fragmented. Andrew et al. [4] posits that to improve the management of these
fisheries systems, societal values must change and policy and governance
improvements must be implemented. These improvements must take into
consideration the complex dynamics of SSF and the “wicked” problems that
contribute to the uncertainty of solutions introduced [5-7]. Specifically, improving
fishery resilience requires fishers to exercise rights and responsibilities over the
fisheries. However, in order for allocation of rights to be sustainable, they must be
introduced in conjunction with existing institutions that foster collective action to
recognize and handle external threats[4].

In an effort to combat the challenges being faced in the region, countries are looking
to implement innovative management approaches such as rights-based management
and ecosystem-approaches to management [8]. However, there remains an important
knowledge gap around the effectiveness of these management structures to
adequately address the complexities of SSF governance.

Belize is one of the first countries in the LAC to implement a new approach that
covers all species within its territorial waters and exclusive economic zone. Prior to
2011, Belize’s fisheries sector was characterized by overexploitation of its fish stock,
degradation of its marine ecosystems, and rampant cases of illegal activity and poorly

3

regulated policies. The State then introduced Managed Access (MAP), a new rightsbased fisheries policy with the objective of promoting the sustainability and recovery
of its fisheries sector (figure 1). However, the governability of this new policy and its
contribution to the sustainability of Belize’s fisheries sector has not been explored
before in the literature.

Governance is composed of three elements, namely images, instruments, and actions,
all of which must work synchronously to enable the sustainability of a system [9, 10].
Images represents the mental models of stakeholders – the way in which we see the
world around us, instruments refers to the formal and informal institutions and
regulations of the system, while action refers to the process of implementing the
policy. There is an increased likelihood that a system will be effective and sustainable
when all three elements are balanced and included [9]. An isolated analysis that
addresses only a fraction of the elements fails to consider the importance of the
feedbacks that occurs between them. While the use of this approach has been
discussed in the literature, the feedbacks within a case study have been relatively
unexplored. Using Belize as a case study, this thesis attempts to look at understanding
the implications of success from this multiscale governance lens. I integrate the three
elements of governance within the MAP to assess the possibility of fostering
sustainability of Belize’s fisheries sector. Within the MAP, the images represent the
mental models of policy
makers and fishers, the
instrument represents the
MAP policy, and the action
is the processes that led to the
development and creation of
the MAP.

In the second chapter, I
present a descriptive policy
analysis of the MAP and the

Figure 1- Thesis outline within the context of Belize’s fisheries
management reform
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enabling local, regional, and international institutions that influence it. Specifically, I
analyze the policy within a property rights framework coupled with responses to the
MAP by fishers and policy makers. For this analysis, I used a combination of
literature review and qualitative interviews with stakeholders to understand the
potential for success of the policy. This chapter addresses both the instruments and
perceptions of actions for this system.

Building on the policy analysis, in the third chapter I seek to understand the diversity
of stakeholders’ perceptions of the MAP. I looked at the difference between the
mental models of fishers and policy makers as hypothetically influenced by
participation in the pilot program and years of fishing experience. This chapter
presents the implications for considering the diversity of perceptions and perspectives
not only for sustainability of the MAP but also for future policy development. This
chapter addresses the “image” dimension of the system. I close this thesis by
considering the implications for MAP as well as natural resources management in the
LAC region in general. Finally, using these findings as a baseline, I present potential
future directions for governance research in the region. Using these two chapters, I
am able to provide an overarching thesis within the classification of a governance
approach.
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CHAPTER 2:
INTEGRATING PROPERTY RIGHTS IN FISHERIES
MANAGEMENT: THE CASE OF BELIZE’S JOURNEY TO
MANAGED ACCESS

Eric A. Wade, Ana K. Spalding, and Kelly Biedenweg

Under Review at Marine Policy
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Abstract
Small-scale fisheries are facing increasing pressures due to overexploitation of
resources, resulting in decreased fish stocks, biodiversity loss, and degradation of
marine ecosystems. The unregulated open access conditions of these systems is
considered a main driver of this context, leading to increasing calls for fisheries
reform over the past decade. Belize is no exception, recently introducing a rightsbased fisheries territorial system (Managed Access Program – MAP) aimed at
incentivizing fishers’ ownership and stewardship to promote sustainability. The
implementation of the MAP brings with it an interaction of actors and issues at the
local and regional scale that raises questions about the feasibility and potential
success of the program. In this paper, using a combination of literature review and
semi-structured interviews with 54 fishers and 25 policy makers across Belize’s
fisheries sector, we provide a policy analysis of the MAP and review initial
responses. We found the new system to be primarily a re-packaging of traditional
fishing areas with previously unenforced regulations. Responses from stakeholders
were varied around the implementation of the MAP, with the majority of references
being negative in tone. While the introduction of MAP in Belize seeks to provide
solutions to Belize’s fisheries sector, questions remain around the ability of the MAP
to meet its objectives.

Key Words: Small-scale fisheries, TURFs, Belize, rights-based fisheries
management, property rights, Managed Access

1. Introduction
Small-scale fisheries (SSF) around the world are facing increasing ecological stresses
brought on by inadequate incentives and subsidies, fishery complexities and
uncertainties, and a growing demand for limited resources [1, 11, 12]. Indeed,
researchers have long acknowledged that one of the contributors to these stressors is
the open access, unregulated conditions of small-scale sectors [12-14]. Conventional
approaches to fisheries management, such as gear restrictions, seasonal closures, and
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size restrictions have been ineffective at addressing these conditions. As such, rightsbased fisheries is a potential solution in promoting the sustainability of SSF [15].

Belize is no exception to this trend and has recently transitioned from an open access
system to the Managed Access Program (MAP), a rights-based fisheries regime based
on a Territorial User Rights for Fisheries (TURF) approach [16]. TURFs operate as a
spatial form of property rights that grant individuals access and harvest rights within a
specified geographic area [16]. The implementation of TURFs was a means to reduce
the ‘race to fish’, where fishers compete to maximize their portion of the catchable
quota, often disregarding safety and habitat preservation [17-19]; while also
increasing economic value of the catch [20]. The effectiveness of TURFs, however, is
heavily debated in the literature [16, 18, 20-24]. With the MAP, the Belizean
government aimed for a secure-access program that would incentivize its fishers to
increase stewardship of resources and promote the recovery and sustainability of its
fisheries industry[25]. The MAP was created with six tenets: reduce illegal activities;
improve catch reporting, communication, and enforcement; and strengthen the
national licensing system [26, 27].

While there has been substantial work on property rights as a solution to common
pool fisheries overharvesting [18, 28-30], Belize is one of the first countries in the
Latin American and Caribbean (LAC) region to introduce rights-based management
to all commercial species in its territorial waters and exclusive economic zone (EEZ).
Furthermore, Belize’s fisheries system has not been explored much in the literature
[31, 32], and the MAP has been relatively uninvestigated [25, 33, 34]. Therefore,
there is a need to fill the current knowledge gap on Belize’s journey to implementing
the MAP. In this paper, we: (1) analyze the recently implemented MAP in Belize in
the context of a property rights framework; (2) briefly review fisher and manager
responses to the MAP, and (3) link the MAP policy analysis with fishers’ and
managers’ responses to explore the potential for success of the MAP.

2. Background
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2.1 Small Scale Fisheries in Latin America and the Caribbean
SSF are an important source of income and protein for developing countries. Some
estimates are that SSF are responsible for approximately half of the total global
fisheries catch and support 200 million persons worldwide [35]. While SSF differ
significantly across the globe, previous research has identified components that are
similar across these systems [2], including multiple species of interest, myriad
landing sites that make it difficult to record catch and effort, low levels of capital
investment by fishers, and limited power of fishers to influence fish markets [2].
These characteristics make SSF vulnerable to internal factors such as overfishing and
overcapacity, and external factors such as market distortion and climate change [4];
all of which make managing SSF difficult. Further, in most SSF, the capacity for
management is severely constrained by limited financial, human, and physical
resources. The ineffectiveness of a conventional approach to fisheries management,
which concentrates on the biology of the fishery and to a lesser extent the economics,
has further resulted in calls for new forms of management[3, 12].

In the LAC region, weak institutions, poorly defined rights, sparse data on catch and
effort, degraded stocks, and lack of alternative livelihood opportunities for fishers
further complicate management of SSF [2]. Fisheries in LAC tend to follow cycles of
neglect, nationalization, and privatization where fisheries management is sporadically
and inconsistently given attention by government agencies and the private sector [3638]. Coupled with challenges stemming from a lack of defined and enforceable access
rights, the main commercial fisheries in Latin America are mostly harvested at or
beyond their maximum sustainable level without adequate or full information,
making the sector vulnerable to overexploitation [39]. In fact, studies have found a
general pattern of increasing numbers of fisheries in LAC associated with declining
catch landings [1, 40, 41]. Efforts have been made to improve the sustainability of
SSF by putting in place improved fishery assessment tools, institutional
improvements, and embracing alternative livelihood opportunities such as
diversifying catch and alternative employment opportunities in other industries such
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as farming, tourism sector, and construction [1, 2]. However, these efforts have
yielded few results.

Due to the key role of SSF in ensuring global food security and economic growth,
efforts have been made by the international community to provide management
guidance [41-44]. Specifically, voluntary guidelines for securing sustainable SSF
were published by the United Nations Food and Agricultural Organization to
complement the Code of Conduct for Responsible Fisheries as a way to provide
States with guidance on how to effectively engage, enhance, and empower their SSF
sector [42, 43]. These guidelines underscore the global importance of SSF and
highlight their unique challenges. Specifically, the guidelines take into consideration
all participants involved in SSF from pre-harvest to post harvest and its contribution
to poverty eradication, sustainable development, and food security[45, 46]. The
guidelines also take into consideration the diversity of SSF sectors around the world.
Rather than providing a solution to address all vulnerabilities, they provide a set of
tools for States that include data collection, participation of stakeholders, and the
interconnectedness of SSF[46].

2.2 Property Rights in the Ocean
In property regimes, open access is a system where there are no limits to the use of
resources, whereas with a common-pool resource, such as fisheries, “ownership” is
shared among a defined group of users or institutions [18, 47]. In open access
systems, there is a higher probability of the resources being overharvested and
exploited; similarly, in common property systems it has been argued that the lack of
exclusive rights and the costs of allocating rules may lead to the commons being
exploited [28]. As such, better defined property rights in the ocean may prevent
overexploitation [48]. Property rights regimes are meant to limit use, coordinate
users, and respond to environmental conditions [49]. In assigning property rights,
users are usually given some variation of a “bundle of rights”, which include access,
withdrawal, exclusion, management, and alienation [29, 47].
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In fisheries management, property rights exist in three main forms: individual
transferable quotas (ITQs), Territorial User Rights for Fisheries (TURFs), and
community co-management. ITQs have been applied broadly across the globe to
approximately 15% of the world’s fisheries [13, 22, 50-52]. Under an ITQ system,
each individual is given rights to a share of the overall quota and is able to sell or
lease this quota to other individuals [13]. Unlike ITQs, in TURF systems individuals
or groups are granted rights to exploit fisheries within a designated area [16]. TURFs
have been applied successfully in coastal fisheries and are mostly used to manage
sedentary species such as lobsters and conch [20, 21, 53]. Community fishing rights
usually take the form of co-management agreements and are usually adopted where it
is difficult to assign individual fishing rights due to challenges of enforcement or
socio-political tensions [22, 54-56].

2.3 TURFs as a form of property rights
TURFs represent a version of property rights that is site specific rather than resource
specific, encompassing the surface, the bottom, or the entire water column of a
specific area [57]. TURFs are intended to encourage more economically efficient use
of resources, improve the overall welfare of communities, and create opportunities
and incentives for users to manage the resource in their territory [57]. While the
effectiveness of TURFs cannot be guaranteed, they incorporate four rights that would
suggest a likelihood for success: (1) the right to control access to the territory, (2) the
right to determine the amount and use of the resource within the territory, (3) the right
to extract benefits from within the territory, and (4) the right of future returns from
the territory - that is, the user is given a sufficient length of tenure to realize sufficient
returns [57]. In assigning TURF rights, effectiveness is assumed to be highest where
the owners are clearly identified and the existing dynamics of the social-ecological
system are properly incorporated. Property rights, once established, are difficult to
retract [6, 57, 58].
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3. Methods
3.1 Belize Fisheries Sector
Belize’s fisheries sector is in the top 10 sectors contributing to the country’s Gross
Domestic Product and is supported primarily by SSF [59]. It is characterized by a
multi-species harvest consisting primarily of lobster, conch, and finfish. For fishers
living in coastal communities, income from fishing represents their primary, and in
some cases their only income. Despite a long history of regulations designed to
managed its fish stocks and marine ecosystems, there remains evidence of
overexploitation and habitat degradation. Prior to 2011, Belize’s fisheries sector was
managed under an open access regime, with no restrictions on the number of fishers
or boat licenses issued by the fisheries agency. Since that time, the MAP has been
gradually implemented, growing from pilot sites to the exclusive economic zone in an
attempt to better establish property rights and fisher capacity. Using a literature
review, qualitative analysis, and policy analysis, this paper couples the journey to the
MAP in Belize with reactions from local stakeholders to assess the innovativeness of
the MAP

3.2 Literature Review
In order to assess the processes that led to the development of the MAP and the aims
of the program, we conducted a review of current literature on property rights in
fisheries management using Web of Science, Google Scholar, Science Direct, and
library references from 2007 to 2017 using the following keywords: property rights,
rights-based fisheries management, TURFs, small-scale fisheries, fisheries
management in Latin America and the Caribbean, and global fisheries policy. An
initial review of titles and abstracts confirmed their relevance to the study objectives.
In addition to scientific papers, we reviewed technical documents from Belizean
governmental and non-governmental organizations. These two searches resulted in
105 relevant scientific papers and technical documents. The technical documents
were used to gather information on laws and policies governing Belize’s fisheries
industry and the design, implementation and execution of the MAP. While
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information on property rights, case studies of property rights in fisheries
management, and the theoretical framework of property rights were used as a means
of comparison to the design of the MAP.

3.3 Interviews
Belize has approximately 15 major fishing communities, 6 in the northern region and
nine in the southern region. We used snowball sampling to recruit participants in nine
fishing communities - three communities in the northern and six in the southern to
participate in a 60-minute semi-structured interview. These nine communities
represent the majority of fishers in the country and contribute to the majority of
fisheries catch in the country. Local community leaders identified initial fishers and
those fishers then provided recommendations of other potential interviewees that
were not a part of their fishing crew or that were not employed on the same fishing
boat. Purposeful sampling was used with policy makers in seven governmental and
non-governmental organizations (NGOs) who were involved in the MAP in some
capacity, especially in the development and enforcement of the MAP. These policy
makers are dispersed across the country, with two NGOs working in the northern
region, four in the southern region, and the Fisheries Department that works
nationally. A total of 54 fishers and 25 policy makers were interviewed. Prompts used
during the interview process included asking participants to describe enforcement
before the introduction of the MAP and since the introduction, changes in income
before and after the MAP, their involvement in meetings or workshops on the
development of the MAP, rate of interactions with policy makers or fishers since the
introduction of the MAP, interaction with fellow fishers since the introduction of the
MAP, discussion on the changes to the licensing of fishers and vessels, and lastly
thoughts on the future of the MAP. During each interview, the first author and a
research assistant took detailed notes to document the entire interview process. These
detailed notes were transcribed for later review and analysis.
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3.3 Data Analysis of interviews and literature review
The transcribed field notes from the interviews were analyzed inductively using
NVivo for eight themes; six were outlined by the State as key components of the
MAP (enforcement, communication, illegal activities, licensing system, catch logbooks, and committees) and two were added to capture an evaluative assessment of
the program (Managed Access Outlook and responsibility of policy makers) (Table
1).

Each line of notes was coded for these themes, and a codebook was maintained to
ensure consistency. For example, a field note was only coded as enforcement when
patrol, compliance, court cases, enforcement, or a variation of these terms was
mentioned. Coding did not consider the indirect or inferred intention of the
participant and in some instances, a line was coded to multiple themes. Following
initial coding, field notes were then coded based on tone – positive, negative and
mixed. A positive tone was coded when a participant expressed agreement, approval
or some benefit of MAP to Belize’s fisheries sector associated with that coded unit. A
negative tone was identified when a participant expressed disapproval over any aspect
of the program or an adverse effect of the program. A mixed or neutral tone was
coded when a participant’s response was both positive and negative or when a
participant expressed uncertainty in the coded unit. A subset of the initial coding of
the digitized field notes was reviewed by a co-author to confirm the reliability of
themes.
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Table 1 - Codebook for interviews, including example quote, and number of participants who stated each code
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Theme

i.

Enforcement

Fishers

Policy Makers

(n = 54)

(n = 25)

32

16

20

15

33

13

25

14

16

18

The enforcement strategy carried out by policy makers,
which included patrols, convictions or charges for illegal
activities and logistics related to carrying out
enforcement activities.
“we need more equality in enforcement, some fishermen
better treatment from authorities” – fisher
ii.

Communication
Meetings, consultations or the social marketing of the
MAP that was carried out by policy makers or the
managed access committees.
“There was a miscommunication of concept from top to
bottom, which causes the personnel on the ground to
share the wrong message about managed access” –
policy maker

iii.

Managed Access Outlook
Perceived impact or potential of the MAP.
“Managed Access is going good but the results are not
being reported well.” – fisher

iv.

Illegal Activities
Illegal activities outlined by the current Fisheries Act and
the rules of the MAP: out-of-season fishing, fishing in
marine protected area zones, fishing without a valid
license, and transboundary fishing from Guatemala and
Honduras.
“Fishers don’t want to interfere with others and report
illegal activities, we just want to do our jobs and present
that we don’t see.” - fisher

v.

Licensing System

17

Issuance of fisherfolk licenses and the processes that lead
to license issuance such as the recommendation of the
MAP committees, utility bills and social security cards.
“There are still those that pass through the cracks of the
system. They are still hang-ups in the system that are
causing persons to still get license.” – policy maker
vi.

Policymakers Responsibility

13

15

18

11

15

9

Capacity of policy makers to carry out the components of
the MAP and their perceived responsibility by both
fishers and colleagues.
“Patrol is good at Lighthouse Reef with the Audubon
Society, but the fishers are not doing their part. – fisher
vii.

Catch Log Books
Logbooks that captains of all fishing vessels are required
to fill out as a requirement to renew their fishing license.
“We are not sure if they are filling them [catch logs] out
correctly, but we collect them whenever we encounter
them.” – policy maker

viii.

Committees
Managed access committees that are in place for eight of
the managed access areas and the responsibility and
activities of these committees such as meetings and
approving new fisherfolk license application.
“committees are not representative of fishers – it needs
to be one per community instead of how they are
currently structured” – fisher
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4. Findings
4.1 Stakeholders of Belize’s Fisheries Sector
Belize’s fisheries sector is shaped by a complex interaction of government
departments, fishers’ associations, fishing cooperatives, NGOs and community based
organizations (CBOs). The Fisheries Department, a unit in the Ministry of
Agriculture, Fisheries, Forestry, the Environment, and Sustainable Development and
Immigration, is the central agency responsible for the sustainable management of the
country’s living marine resources, with a mandate to provide the people of Belize
with the best possible management of the country’s aquatic and fisheries
resources[60]. The Department’s responsibilities cover capture fisheries, marine
ecosystem management, licensing, project management, and the development of
policy related to these sectors. Given its large portfolio, limited staff, and lack of
financial resources, the department receives support in fulfilling its mandate through
co-management agreements with local NGOs and CBOs. Currently, co-managers are
responsible for the day-to-day management of four marine protected areas. This
management includes enforcement, collection of park fees, biological monitoring, and
administrative duties.

Fishers associations also play an active role in the management of the country’s
fisheries resources. Presently, there is an active fisher association in each of the ten
major fishing communities. Representatives from the associations are on many State
and environmental advisory boards to provide policy development advice and relay
valuable information on struggles fishers face while fishing.

Fishing cooperatives represent an important player in the country’s fisheries sector, as
they are the institution that adds value to fishers’ catch. It is estimated that
cooperatives export approximately 90% of the lobster and conch caught in Belize to
regional and international markets, especially the United States [61]. Belize currently
has five fishing cooperatives; and, although only two are active, more than 50% of
fishers are registered as members of an established cooperative. Belize’s fishing
cooperative system has been regarded as one of the most successful systems of fisher
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cooperatives in the Caribbean [62]. Fisher cooperatives also play an active role on
fisheries advisory boards providing guidance on fisheries policy and lobbying for the
interests of fishers to maximize their income.

4.2 The journey to Managed Access
The Belize fisheries sector is currently governed under the Belize Fisheries Act,
Chapter 210 of the Laws of Belize (revised edition 2000)[63]. The legislation was
first enacted in 1948 and the last full revision was in 1989. Over the past five years,
the government made further revisions to address transboundary illegal fishers, lack
of financial and human resources, habitat destruction from destructive fishing
practices, and indiscriminate catches by fishers. These proposed revisions call for
increasing fines and penalties, strengthening the protection of marine reserves,
enforcing principles of ecosystem based management, and creating a transparent and
accountable process for the implementation of regulations[64]. Although yet to be
passed by Belize’s parliament, the new fisheries legislation has provisions for the
continued execution of the Managed Access Program (MAP). Currently, guidance for
the MAP exists only as a technical document within the Fisheries Department that is
shared mostly between local environmental groups. While this document has
undergone many revisions over the years to reflect the adaptive nature of the
program, efforts are being made to include it in the proposed Fisheries Act revision to
make it legally binding.

To implement MAP, a coalition of State and non-State actors carried out extensive
consultations and outreach efforts from 2008 to 2010 to assess the potential
effectiveness of creating access rights to fishing grounds[34]. These efforts included
over 100 workshops, surveys, technical consultations, focus group sessions and
community-wide meetings over 16 months [26]. As a result, in 2011, the State
implemented the MAP in two pilot sites – Glover’s Reef Marine Reserve and Port
Honduras Marine Reserve. These two sites were chosen because they differed in key
ecological and institutional attributes. Glover’s Reef is a multi-use atoll located 28
miles off the coast of Belize made up of seagrass beds and coral reef flats that
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supports a diverse array of finfish, lobster, and conch. The reserve is managed by the
Fisheries Department with support from the Wildlife Conservation Society for
scientific and research activities[34, 60]. Port Honduras is a semi-estuarine system
that hosts a variety of ecosystems including mangrove forests, seagrass beds, coral
reefs, wetlands, and coral reefs[34]. The reserve is a multi-use reserve co-managed by
the Toledo Institute for Development and Education and the Fisheries Department;
the Institute is responsible for the day-to-day management of the reserve[60].

Managed access committees were established at both pilot sites, comprised of fishers
selected by their peers, representatives from the NGO and CBO communities, and
representatives from the State. The committees met quarterly, with their main
responsibility being to assess managed access license applications and provide
recommendations to the Fisheries Administrator on granting or denying licenses.
While each member of the committee had an equal vote in recommending a fishing
license, the Fisheries Administrator’s office retained the right to accept or deny any
person a fishing license. This first attempt at limiting access to fishing grounds was
based on traditionalism; in other words, fishers must have been actively fishing in the
pilot sites prior to 2009. In addition, fishers were required to report their catches using
a redesigned catch logbook reporting system, which the State aims to use to keep
fishers informed on the status of the fishery[25]. The committees also played a key
role in communicating updates to fishing communities on managed access and
provided advice on improving catch reporting and management measures in the pilot
sites. Continued access to fish in these two pilot sites was predicated on fishers
submitting detailed catch data to the Fisheries Department[25].

Following the introduction of the pilot sites, the State reported increased catch and
increased compliance with regulation by fishers [25, 34]. As a result, the State moved
to expand managed access to its entire territorial waters and exclusive economic zone,
resulting in a total of nine zones, including the two pilot sites. To prepare for this
expansion, the State consulted with more than 2000 fishers across 15 major fishing
communities[26]. Input was sought on key topics such as license eligibility, area
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design and allocation, catch data reporting, enforcement and compliance, and
managed access committees. These consultations were coupled with an extensive
social marketing campaign to build knowledge and support for managed access with
an aim of national consensus[34].

Similar to the pilot sites, managed access committees were formed for each of the
fishing zones, with members being elected from fishing communities, fishing
cooperatives and fisher associations. These committees had the same responsibilities
as those formed during the pilot phase – vet license applications, communicate to
peers and provide management advice to the Fisheries Department. Following the
formation of the committees, Managed Access was officially rolled out in 2016, –
five years after it was piloted.

Figure 2 - Nine TURF zones introduced in Belize as part of the MAP
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4.3 The response to a change in the fisheries sector
Fishers initially responded to pilot sites with concerns about the redesigned datareporting requirement, the ability of policy-makers to adequately enforce the new
boundaries, the eligibility for a managed access license based on “traditionalism,” and
the ability of new entrants to enter the program [25]. Our data confirm that these same
concerns, as well as others, continue across the nine communities. Of the 858 codes
from the 54 interviews, the most common themes for fishers were enforcement,
managed access outlook, illegal activities, and licensing system (figure 3a). For
policy makers, the most common themes were licensing system, policy makers’
responsibility, illegal activities, and enforcement (figure 3b). For the purposes of this
paper, we dive deeper into the responses for enforcement, communication, catch-log
books, and managed access outlook. Enforcement, communication and catch
logbooks represent three of the fundamental components of the MAP, with the
logbook requirement being a “new” feature introduced with the MAP. The managed
access outlook captures an evaluative assessment of the program from both policy
makers and fishers.
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Figure 3a - Theme distribution by tone for fishers
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Theme distribution by Policy-makers
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Figure 3b - Theme distribution by tone for policy makers

4.3.1 Enforcement
Prior to the introduction of the MAP, the State cited issues of compliance by fishers,
while fishers indicated a lack of enforcement by the State. Our data show that
enforcement of MAP continues to be one of the central concerns for both parties.
Approximately half of the references associated with enforcement were negative
(figure 3a & 3b). For example, a fisher in northern Belize negatively stated, “some
compliance officers allow certain people to go to fish in marine reserves in exchange
for monetary reward.” Speaking on the obligation of the fishers, a policy maker from
the Fisheries Department negatively indicated, “Fishers are willfully ignorant – they
know the rules but are willing to push to see how much they can get away with.”
Nevertheless, the goals of more effective enforcement from managers and increased
voluntary compliance and stewardship from fishers appear to have occurred for some;
a fisher in southern Belize positively noted that since the introduction of the MAP,
“there has been a slight increase in patrol from the Southern Environmental
Association and the Fisheries Department.” Similarly, a policy maker from central
Belize indicated, “fishers that we have encountered are now reporting illegal fishers
and persons that do not belong in our area,” while another policy maker from
southern Belize noted, “without proper enforcement we won’t harness the full
benefits of managed access.” While it appears that there remains some room for
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improvement in the enforcement of the MAP, fishers and policy makers are seeing
slight progress in enforcement and compliance.

4.3.2 Communication
Throughout the consultation process, fishers continually expressed the need for an
increase in timely communication especially as it relates to the overall management
of the fishery[27]. Additionally, they noted the need for a free flow of information
between managed access committee representatives and the fishing communities[27].
Post implementation, policy makers and fishers have noted with varied responses that
communication is one of the most important aspects in the program. Fishers and
policy makers also noted that there is room for improved and continuous
communication between stakeholders on the MAP. Referring to communication
between policy makers, a policy maker from central Belize negatively asserted,
“there is miscommunication from top to bottom, which causes the persons on the
ground to share the wrong message of managed access. There is bad communication
of the long-term message.” On the other hand, a fisher from the northern region
positively noted, “SACD (Sarteneja Alliance for Conservation and Development)
hold meetings with the local associations that help to keep us informed throughout
the process.” On the same theme, a policy-maker from central Belize, neutrally
indicated, “we need more outreach so that fishers with less education can better
understand the system.” Sharing a similar sentiment, a fisher from the southern
region positively noted, “it is important for fishers to attend the meetings, so they
[policy makers] don’t push anything down our throats.”

4.3.3 Catch Log Books
The new requirement of fishers reporting their catch brought with it concerns from
fishers who were hesitant about the added work to their busy schedule and potential
of being taxed by the State[25]. While this issue was less common overall, 52% of the
references were negative. A fisher from the north negatively noted, “the catch-log
book should be easy to follow -- some of us can understand it and others can’t; a
couple fishers have huge difficulties understanding it.” A fisher from the south
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neutrally added, “more people need to come on board with the catch book and start
filling it out properly.” On the other hand, a fisher from the southern region but from
a different community positively noted, “everyone from my community is filling out
their logbooks.” Speaking on fisher’s ability to understand and report their catches, a
fisheries officer from the government neutrally noted, “fishers understand the
logbook, but we don’t know if they are filling it out.” Similarly, another policy maker
speaking on the new data-reporting requirement positively said, “the submission and
consistency of the logbook is increasing over time”; while another policy maker
negatively indicated, “the communication is confusing around the logbook and data
collection.” To address the prevalent negative references around the new catch
reporting, the State has aimed to revamp the system through a new digital data
reporting system.

4.3.4 Managed Access Outlook
In reference to tenure security as part of the MAP, a fisher from the northern region
negatively stated, “it doesn’t feel like we are given any rights with the implementation
of MA,” while another fisher from the southern region negatively added, “I am not
really a fan of MA but it is here so I have to live with it.” Speaking on the stewardship
incentives from the program, a northern fisher positively noted, “If I don’t protect my
area, then my children won’t have in it the future.” A fisher from the southern region
confidently added, “Managed Access should have been put in place a long time ago.”
Addressing the ability of the MAP to improve income and recover fish stocks, a 25year+ fisher from the south noted, “Managed Access is a good thing, I don’t think I
am getting more money but more product from the sea.” However, a policy maker
from the Fisheries Department neutrally noted, “fishers were willing to cooperate but
stuff was promised to them but wasn’t given; this discouraged fishers.” Another
policy maker from the central region added, “Managed Access is currently at 60%
right now, there is much more work to be done.” Despite these hesitations from some
policy makers, an enforcement ranger from the southern region highlighted that
“Managed Access will only work if fishermen come together and work, it will work
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but it will take a lot of time.” While a fisheries officer, from the government of Belize
noted, “Managed Access is going better than I thought.”

5. Discussion
5.1 Managed Access as a system of property rights
The introduction of the MAP seeks to reform Belize’s fisheries industry through
incentivizing fishers to be better stewards of newly created TURF areas. Our
documentation found that the MAP brought three ostensibly “new” systems to Belize
fisheries: (1) “newly created” Managed Access areas, (2) Managed Access
committees, and (3) a revised data reporting system. While these additions might
enhance stewardship, property rights theory would suggest that critical rights are still
missing for effective community-based management. Because the MAP does not
restrict the number of fishers given access to the zones, rather it merely establishes
use rights within the zones; the introduction of the MAP does not limit access to the
resource. Any number of fishers can join a zone. So while the clarification of
territories may enhance a sense of ownership, the lack of exclusion rights may
reinforce competition to obtain the maximum catch, repeating the cycle of
exploitation within any given zone and throughout the system. Additionally, although
the Managed Access committees were meant to vet and recommend license
applications of fishers, the power remains with the State to accept or deny those
recommendations. As such, MAP represents the same tenure system that was in place
prior to its introduction. The fishers’ bundle of rights remains at access and
withdrawal; they still have no rights to management, exclusion, or alienation, which
have been found to be important for effective common pool resource management.

In fact, the MAP can be seen as a re-packaging of the old in two specific ways. First,
the creation of TURF areas is technically not innovative for Belize, given that fishers
already had traditional areas in which they predominately fished. The creation of new
TURF areas represented only a formalization of these traditional areas. Second, the
data reporting requirements introduced by the State were already in law prior to the
introduction of the MAP, although they were not enforced. This suggests that the
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State did not introduce any new components to its industry, but simply re-designed
existing but unenforced regulations. Moreover, comments from stakeholders suggest
that issues that existed prior to the introduction of the MAP, such as the presence of
illegal transboundary fishers, have not been addressed since its introduction.

The issues with Belize’s MAP are not unlike those of other SSF. Similar to Gelcich et
al.[65], our study found that enforcement remains one of the main concerns
associated with the introduction of the MAP. While Fujita and Bonzon [66] argued
that compliance by fishers is increased when they are assigned rights, this has not
been true by Belizean fishers, likely because they have not actually gained new rights.
Unsurprisingly, therefore, our participants consistently cited a lack of enforcement by
authorities as one of the biggest factors affecting the sustainability of the fishery in
Belize. Fishers in Belize have identified corrupt officials and lack of action by the
State as one of the reasons for ineffective enforcement of the industry. This inaction
disincentivizes them to enforce and monitor their areas because the cost of this
surveillance outweighs the benefits of reporting cases of illegal activities. Similar
findings were found in Chile, where fishers were not motivated to report poachers due
to the ineffective action by the government [67]. Interestingly, while increased
stewardship was one of the central aims of the MAP, Cinner et al.[68] found that in
developing countries, compliance was lowest under TURF systems. This is due to
confusion about access rights and membership, and lack of adequate patrol and
enforcement capabilities of both the State and fishers[68]. This signifies that in order
to promote increased stewardship in the system, the State must ensure that not only
are rights clearly defined, but that supporting institutions such as enforcement and
reporting systems for fishers are in place to respond to the call for increased
compliance by fishers.

Despite the fact that other States such as Mexico and Chile have introduced TURFbased systems, Belize is one of the first SSF to introduce and enforce the requirement
that fishers submit their catch-data. Many of the comments from stakeholders about
this requirement were negative; we can infer that there are areas of the catch reporting

28

requirements that must be adjusted to meet the needs of the fishers. These negative
comments arose due to the added work of completing the logbook, the lack of
education about the logbook, and fishers fear of being taxed from submitted catch
data. While increased public outreach such as community workshops, one-on-one
trainings sessions, and improved communication may contribute to realizing the
benefits of this new requirement, fishers must feel that the submission of catch data
will be a contribution to the success of the program. The supply of education must be
used in conjunction with fostering meaningful action through active participation of
fishers in the process[69]. By fostering this meaningful action on the part of fishers,
this may support the increase submission of catch data by fishers[70]. This feeling of
being an active part of the program could help to better realize the benefits of this
new requirement, given that fishers have cited a lack of knowledge around the
introduction of the catch logbook. While fishers in our study acknowledged the
potential benefits of reporting data, there remains a gap in the consistent submission
of data.

Lastly, the majority of our respondents had a negative outlook of the MAP, based on
a variety of factors including a lack of immediate economic benefits. Similarly, in
Chile, presidents of the local fisher organizations noted that the introduction of
TURFs was not fulfilling their economic objectives[65]. Nevertheless, aside from the
lack of economic benefits to fishers, fishers in Chile have realized that TURFs are
now the status quo of the fishery industry and they must adapt to them. However,
fishers in Chile feel locked in to their areas, not being able to move as they had in the
past, and de facto must take care of their areas to prevent others from harvesting their
resources[20]. Because fishers in Belize shared similar sentiments about the lack of
economic benefits and the limitations to movement, it is possible that they too will
start to be proactive in ensuring the sustainability of the resource, even though they
have yet to experience any economic or ecological benefits and despite not being
given formal exclusion rights.
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5.2 Limitations of study
This descriptive analysis of the introduction of the MAP and initial responses to its
introduction is a focused assessment in place and time, providing only a baseline of
benefits and drawbacks that can be built upon in future studies. Additionally, this
study was conducted before the passage of the revised Fisheries Law, which may
bring further protections to the MAP, strengthening its policies.

5.3 Future Directions and Conclusion
The introduction of the MAP sets Belize as a novel case study for rights-based
management of SSF in LAC. While the State has focused on empowering fishers
through granting them access rights, our findings suggest that fishers always had
access rights and have yet to realize any new benefits from the re-packaging of those
rights. The State could work to ensure the benefits of these incentives through
meaningful engagement of fishers and fishing communities in various management
and exclusion decisions [71]. Additionally, the State should continually evaluate the
engagement in their TURF systems, as currently there is no limit on the number of
fishers that can join any one TURF, leading to a potentially unsustainable number of
fishers. Such flaws are not unique to Belize, however; most fisheries reform faces a
learning process of identifying and learning from design flaws[71].

The establishment of the MAP in Belize also provides an outstanding opportunity to
employ interdisciplinary research methods to understand the social-ecological
complexities of marine property rights [65]. Given the recent introduction of the
MAP, future research could focus on identifying ways to improve the design of
TURF areas to better integrate property rights; understanding the psychological,
sociological, cultural, and geographic factors influencing stakeholder compliance
with new regulations; and assessing the enabling institutions and policies that support
the design and enforcement of the MAP. An increased understanding of these areas of
Belize’s system has the potential to provide answers and best practices for countries
considering the introduction of similar policies.
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Abstract
An inclusive approach to natural resource management has been shown to contribute
to the creation of policies that see greater engagement and compliance. Despite this,
there is still tension between the integration of local and “expert” knowledge in the
creation and implementation of natural resource policies. Cognitive psychology
demonstrates that mental models of experts and non-experts vary significantly both in
their content and structure. Building on these approaches, we explore differences in
perception among fishers and policy makers within the context of the small-scale
fisheries sector in Belize and how these diverse perceptions influence their opinions
of a new management policy. We conducted a cognitive mapping exercise with 54
fishers and 25 policy makers across Belize to investigate their perceptions around a
recently implemented fisheries management policy. Our findings highlight that
fishers and policy makers held mental models that differed both in content and
structure. We found that fishers who participated in a two-year pilot program still
held different mental models than policy makers, while having similar models to
fishers who did not participate in the pilot program. These variations suggest that the
relevant expertise held by policy makers remains different from the relevant expertise
of fishers for fisheries management. Considering these diverse perspectives could
allow for the development of more innovative and robust approaches to management.

Keywords: Conceptual Content Cognitive Mapping, Mental models, Managed
Access, Belize, experience, small-scale fisheries policy

Introduction
Natural resource management is complex and dynamic, guided largely by diverse and
often diverging values and beliefs of stakeholders [72-74]. The challenges posed by
diverse values are often exacerbated by market failures and poor management
approaches brought on by open access conditions to the resources [3, 28]. As a result,
natural resource managers are continually seeking innovative ways to meet diverse
needs with limited institutions and resources. While this is a problem clearly rooted in
social processes, social research is rarely used to inform these strategies [75]. As a
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result, new policies are teeming with uncertainties around public response that often
lead to unintended and undesirable outcomes [6].

Understanding the psychological factors that are likely to influence stakeholder
responses may mitigate the uncertainties around stakeholders’ responses to new
policies [72, 76]. Proactively, it may even allow us to develop more broadly
representative policies and strategies. One approach to understanding psychological
factors is through the elicitation of users’ mental models [77]. Mental models are
representations of people’s assumptions and beliefs that ultimately influence their
behaviors [78-82]. When a researcher elicits one’s mental model, they are enabling a
person to describe what is important about that topic and why it is important
according to their own cognitive processes. It is important to note that the resulting
mental model is a snapshot in time; mental models are dynamic representations that
have the ability to adapt and change with experience [83, 84]. Once developed, a
mental model has the ability to run different “simulations” to determine the best
possible outcome before making a decision. The integration of new information tends
to be biased, however, as mental models filter new information according to existing
beliefs and perceptions, allowing only that information that seems congruent to stay
[79].

Expertise, defined by cognitive psychologists as greater familiarity with the content
brought on by experience, is a major contributor to one’s mental model [85]. For
example, “experts” have often studied content through formal education,
apprenticeships, personal experiences, and learning from failures. These experiences
allow experts to develop a more focused perception of the topic, requiring fewer
concepts that are more tightly linked to describe their internal representation of a
topic [86, 87]. Novices, because of their unfamiliarity with the system, will have
larger representations made up of more concepts and categories because they have not
had the opportunity to refine and narrow what is important. While there are many
advantages of being an expert such as the ability to quickly assess a situation and
propose decisive and concise solutions to situations, expertise does come with
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drawbacks. For example, due to an expert’s familiarity with the system, they often
have a hard time seeing the problem in a new light. This restricts the ability to think
of new approaches to problems [86].

In natural resource management, there is a broad conversation about who counts as an
‘expert’[88]. Conventional resource management has often regarded managers and
scientists as experts because of their formal training and experience in management,
whereas resource users are often perceived as novices due to their lack of formal
education or professional positions [86]. In reference to new policies, it can be
assumed that only those whose training and experience in the policy-making and
implementation process will be experts in the process itself. Yet the local and
traditional management expertise of resource users is likely to influence their framing
and understanding of the policy in different ways. It is therefore probable that policy
makers and resource users will have significantly different understandings of resource
management strategies, influencing their beliefs and behaviors accordingly. The
convention that formal training is the only definition of expertise has resulted in
suppositions that the managers perception is the correct one to which all others should
aim to adopt [89, 90]. A growing attention to traditional and local ecological
knowledge, however, has brought these categorizations to question as collaborative
approaches to management attempt to address the diversity of expertise [5, 91].

In this paper, we explore the variation in mental models associated with a recently
introduced fisheries management policy in Belize across stakeholder groups with
different types of expertise (fishers with and without experience with the new policy,
government officers, and environmental non-governmental (ENGO) employees
involved in designing or implementing the policy). The broad aim of this paper is to
continue the conversation about how and what types of experience influence
perceptions of stakeholders in natural resource management. Specifically, we asked
the question: how does experience influence the content and structure of mental
models associated with the recently implemented Managed Access fisheries policy?
We tested three hypotheses: (1) Policy makers (government officers and ENGOs) will
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have mental models that differs from all fishers, given that the policy makers drafted
and developed the policy within their pre-existing mental models; (2) Fishers who
participated in the two-year pilot program of the MAP will more likely have mental
models closely related to policy makers than fishers who did not participate in the
pilot program, because fishers who participated in the pilot program would have had
the opportunity to become more familiar with the important components of the
policy, modifying their mental models accordingly; and (3) Fishers with less fishing
experience will have mental models that differ from fishers with more years of
fishing experience. Given they have had less time with the previous fisheries policies,
fishers with fewer years of fishing experience will incorporate components of the
MAP easier than fishers with more years of experience who are accustomed to the
status quo of the industry.

While there exist various methods to elicit mental models, we used the conceptual
content cognitive map (3CM) developed by Kearney and Kaplan [78]. This method
allows participants to spatially and visually depict their mental models. We continue
this paper by providing an overview of the Managed Access Program (MAP),
followed by our methodology, analysis, results and discussion. We close by exploring
the implications of our study for understanding and integrating diverse perspectives in
fisheries management.

Methods
i.

Study Area

Belize is an English-speaking country located in Central America (17.1899°N,
88.4976°W) with approximately 15 major fishing communities participating in an
artisanal fishery industry (Figure 4). Most of the fishing effort is focused on lobster
(Panulirus argus), queen conch (Strombus gigas) and to a lesser extent finfish species
such as groupers, snappers, and hogfish. It is estimated that the artisanal industry
contributes to about 80% of the country’s total fisheries catch [61]. Fishing is done in
the shallow waters of the 340 miles of barrier reefs and atolls located along the coast
of the country [61]. Productivity along the coast is variable, with the southern region
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considered more productive than the north [92]. The inferior productivity in the north
results from several factors, including the overexploitation of resources as a result of
being the first area in the country opened to harvesting in 1923 and the influence of
two hurricanes that temporarily closed the fishery in the north. Fishers have also
anecdotally reported that lobsters in the south are significantly larger than those in
north [92].

Figure 4 - Map of Belize and sample sites

Belize’s Managed Access Program (MAP)
Prior to 2011, Belize’s fisheries sector was governed through a combination of
marine protected areas and fisheries regulations based on season closures, size
restrictions, and gear restrictions. These strategies failed to adequately address the
exploitation by resource users. In 2011, the State introduced a rights-based fishing
approach called Managed Access [25, 33, 93]. Managed Access, a form of Territorial
User Rights for Fisheries (TURFs), is a spatial form of property rights that grants
individuals exclusive access to geographical areas [16]. Prior to 2011, fishers were
allowed to fish anywhere along the coast except within no-take zones in marine
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protected areas (MPAs). MAP was first implemented in two pilot sites – Glover’s
Reef Marine Reserve and Port Honduras Marine Reserve, both in the southern region
of the country. Through these pilot sites, the State aimed to assess the effectiveness of
creating TURF areas. With the MAP, the State also introduced “new” mechanisms for
the fishery, which included managed access committees, a revised fisher license
application and the reintroduction of submitting catch logbooks [93]. Noting
increases in catches and compliance in regulations, the State expanded the MAP
countrywide in 2016. With this expansion, nine TURF areas were created along the
coast of the country; fishers were allowed to select two to become their new fishing
areas for life. Fishing outside the two determined areas became illegal. Access to the
sites are vetted by Managed Access committees and approved by the Fisheries
Administrator [25]. The Managed Access committees are comprised of fisher
representatives from each fishing community, representatives from the co-managing
ENGO, and representatives from the State. However, Wade, Spalding and Biedenweg
[93], found that the MAP does not include any restriction on the number of fishers
that can enter a fishing zone, in essence only establishing use rights within zones and
not actually decreasing fishing pressure.

ii.

Participant Selection and Sampling Method

To test the research question that variations in experience with the MAP will result in
diverse mental models associated with the program, we identified three stakeholder
groups in Belize fisheries industry. As developers of the program, the ENGO and the
governmental agency would have the most experience in the topic. Fishers who
participated in the pilot sites would be second most experienced and fishers recently
participating since the full implementation would be the least experienced.

Because of the noted variation in fishery quality between the north and south, we
chose a representative sample of fishers from both regions, including nine of the 15
fishing communities along the coast, three in the northern region and six in the
southern region, representing over 60% of the total fishers in the country. Six
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communities were sampled in the southern region because there is a lower
concentration of fishers in those communities compared to the three communities in
the northern region, which has the largest concentration of fishers in the country.
With the aid of local community leaders, convenience sampling was used to first
identify fishers willing to participate in the study. Following these interviews,
purposive sampling was used to identify fishers who do not fish on the same fishing
vessel and who represented variation in the number of years of experience in fishing.
In all communities, some fishers expressed reluctance to participate in the study for
reasons including distrust of researchers only using them for information, being too
busy preparing for upcoming fishing trips, and feeling uncomfortable relaying
information due to the risk of identifiers being given to government officials. Thirty
fishers from the northern communities and 24 fishers from the southern communities
participated in the study.

For participants from both the government agency and the ENGOs, purposive
sampling was used to select participants that played a role in Managed Access.
Employees were identified with the assistance of each institution’s executive director.
Employees’ roles included administration, education and outreach, enforcement,
policy development, and research. Seven participants were from the government
agency and 18 from ENGOs across the country. These participants also represented
managed access committees. The combination of diverse expertise in fisheries
management and distribution across the country provides for a representative sample
of policy makers in the MAP.

iii.

Cognitive Mapping Steps

Conceptual Content Cognitive Mapping
Conceptual Content Cognitive Mapping was developed by Kearney and Kaplan [78],
“for measuring people’s perspectives on, or cognitive maps of, complex domains.” In
this technique, a researcher elicits from participants concepts or phrases they would
use to explain a specific topic. 3CM is particularly effective at representing mental
models because of the combined verbal and spatial tasks, as participants are asked to
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visually organize concepts using cards based on their perception of the issue or topic
[94]. In the structured version of 3CM, a list of initial concepts are gathered from a
representative sample of the intended population and through literature reviews. Once
relevant concepts are gathered, they are transcribed onto notecards, often with an
accompanying image, and presented to study participants. The number of concepts
selected for the sorting step is limited to 25-30 items to prevent cognitive overload
[78, 95]. The 3CM technique has been used in a variety of cases in forest
management to understand the perceptions of stakeholders [95-98], but has been
relatively unexplored as a method to understanding perceptions of fisheries
stakeholders.

Free listing and Concept Collection
For the first step, we held meetings with 12 representatives from fisher associations,
government officials and non-governmental officials. To elicit initial concepts,
participants were given the following prompt: “When you think of the Managed
Access program and you are explaining it to someone that is unfamiliar with the
program, what words/phrases/concepts would you use to describe it?” Participants
were asked to provide as many words or concepts related to the prompt they could
think of; the first author recorded all concepts until the participant could not think of
more. The meetings ranged from 15 minutes to two hours, with an average time of 60
minutes. Collectively, participants generated 132 concepts related to the prompt.
Thirty of the most commonly stated concepts were then selected for the card-sorting
activity. These were transcribed onto index cards in English and Spanish to reflect the
multilingualism of the fishing communities.

Card- Sorting
A different set of 54 participants were recruited for the card-sorting exercise.
Participants were provided the same prompt used in the free-listing exercise and then
instructed to select only those cards they would use to answer the prompt. Some
participants were handed the cards to complete the activity independently, while some
participants felt more comfortable having the concepts read to them before selecting
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the cards they would use to answer the prompt. Although participants were
encouraged to include any additional concepts they needed on a blank card, no
participant did so. Participants were then asked to group their selected cards into
clusters based on how they thought they go together and give each cluster a
descriptive name. Finally, they were asked to rank the groups based on importance to
the prompt. Throughout the process, participants were encouraged to describe the
rationale for the concepts they selected, their created clusters and the rankings. The
first author and a research assistant took detailed notes of these descriptions.

iv.

Surveys

Following the card sorting activity, each participant was asked to complete a short
survey containing demographic and Likert-style attitudinal questions. For fishers,
questions included how they would rate the enforcement of the MAP, how the MAP
has affected their income, whether they participated in the pilot program, and how
long they had been fishing. For policy makers, questions were asked about their
primary role within their organization, the frequency to which they attended meetings
or trainings on the MAP, and their years of experience working in fisheries.

v.

Analysis

Data analysis was conducted in the Statistical Package for Social Sciences (IBM
SPSS Statistics 24) to explore the content and structure of participants’ mental
models. To quantify the content of mental models, we calculated frequencies for each
of the concepts selected by participants. We then performed independent sample ttests and one-way analyses of variances (ANOVA) to look for potential differences
between the concepts selected. ANOVA was used to determine differences between
concepts selected across multiple groups. To understand the cognitive structure of
mental models, we carried out exploratory hierarchical cluster analyses (HCAs).
HCAs are useful for depicting how related items are to each other (e.g., how
frequently an item is combined with another item in an individual’s card sort) and can
be used to assess similar structuring of concepts between stakeholders. After the
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identification of groupings of similar concepts from the HCA, the groups were given
a descriptive name. To generate a collective descriptive group name, we chose group
names that were most frequently mentioned by participants or a representative name
when there was no consensus. We also performed independent sample t-tests on the
HCA to highlight any potential differences between groups. While qualitative data
were collected, we did not analyze them for this paper, although refer to their broader
messages to contextualize results.

Results

The cognitive content of the MAP
On average, fishers selected 22 concepts, while policy makers on average selected 16
concepts (table 2). An independent sample t-test compared the average concepts
selected by fisher and policy makers. There was a significant difference in the number
of concepts chosen by policy makers (M=16, SD=4.98) and fishers (M=22, SD =
5.56); t (77) =5.52 p < .001 (table 1) . The most frequently chosen concepts for
fishers were more responsibility, home, and education; while the most frequently
chosen concepts for policy makers were fisher participation, future generations, and
good fishing practices (figure 6).
Table 2 - Demographic information and average item selected by participants

Participant Type

Frequency(n)

Percentage (%)

Average Concepts
selected

Fisher

54

68.4

22

Policy Maker

25

31.6

16

Less than 10 years of fishing

5

9.3

26

49

90.7

23

11

20.4

22

experience
More than 10 years of fishing
experience
Fishers who participated in the
pilot program
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Fishers who did not participate 43

79.6

23

in the pilot program

Figure 5 - Concept selection by participants: (a) fishers and policy makers, (b) pilot program fishers and nonpilot program fishers, and (c) fishers with less than 10 years fishing experience and fishers with more than 10
years fishing experience

Figure 6 - Comparing the frequency of concepts selected by policymakers and fishers.

Using an independent sample t-test, there was also a significant difference between
fishers with less than 10 years’ of experience (M=26, SD=2.07) and fishers with
greater than 10 years’ experience (M=23, SD=5.18); t (52) =2.60, p<.001(table 2,
figure 5). For fishers with less than 10 years’ experience, the most frequently chosen
concepts were management tool, committees, and enforcement, while the most
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frequently chosen concepts for fishers with more than 10 years’ experience were
education, home, and more responsibility (figure 7).

Figure 7 - Comparing the frequency of concepts selected by fishers with differing years of fishing experience.

Lastly, there was no significant difference between the number of concepts selected
by fishers who participated in the pilot program (M=22, SD=5.80) and fishers who
did not participate in the pilot program (M=23, SD=4.53); t(52) =.96, p=.34. The
most frequently selected concepts for fishers who participated in the pilot program
were education, zones, and good fishing practices; while home, more responsibility,
and licenses were the most frequently chosen concepts by fishers who did not
participate in the pilot program (figure 8).
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Figure 8 - Comparing the frequency of concepts selected by fishers by participation in the MAP pilot program.

An ANOVA test determined that policy makers, pilot program fishers, and fishers
who did not participate in the pilot program differed significantly, [F(2,76) = 15.29,
p<.001]. Post hoc comparisons using Scheffe’s found that the significant differences
between policy makers and both fishers who participated in the pilot program and
fishers who did not participate in the pilot program, but no significant differences
between pilot program fishers and fishers who did not participate in the pilot
program. The effect size for this test (rpb,η = .29) was found to exceed point biserial
correlation convention for a medium effect (rpb,η = .243).
We also found statistically significant differences in mental model content between
policy makers and fishers with different years of fishing experience [F(2,76) = 16.50,
p<.001). Post hoc comparisons using Scheffe’s found no significant difference
between fishers with less than 10 years of experience and fishers with more than 10
years of experience, but significant differences between policy makers and fishers
with less than 10 years and more than 10 years’ experience. Further, the effect size
for this test (rpb,η = .30) was found to exceed point biserial correlation convention for
a medium effect (rpb,η = .243).
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The cognitive structure of the MAP
With 3CM, the structure of mental models is determined by how frequently items are
grouped together by different respondents. An HCA showed statistically significant
differences in structure between policy makers and fishers; t (58) =17.32, p<.001. For
policy makers, we identified five clusters with an average of six concepts per group:
execution/implementation of MAP, goals of MAP, proposed results of the MAP,
components of the MAP, and uncertainty around the MAP (figure 9a). For fishers, we
identified five clusters, with an average of five concepts per group:
requirements/management of MAP, regulations/enforcement of the MAP,
components of the MAP, execution/implementation of the MAP, and proposed results
of the MAP (figure 9b). While the HCAs appear to be similar in the number of
concepts included in the clusters, the concepts that comprised the clusters differed.

Comparing the clusters for policy makers and fishers that addressed the execution and
implementation of the MAP, the only similar concept in the cluster was better
communication; all other concepts differed between the two groups. Similarly,
comparing the cluster components of the MAP for both groups, the only similar
concept was traditional use. Interestingly, there were no similar concepts between the
policy makers and fishers when comparing the cluster results of the MAP. Looking at
the goals and uncertainty cluster for policy makers and comparing it to the regulations
and requirements of the MAP, enforcement and home were the only two similar
concepts between participants. For policy makers, home was included in the
uncertainty cluster, while for fishers; it was included in the requirements cluster.
Similarly, enforcement was included in the goals cluster for policy makers, while it
was included in the regulations cluster for fishers.

Looking at fishers participation in the pilot program, an HCA showed statisticallysignificant differences in the structure of the mental models of fishers who
participated in the pilot program and fishers who did not participated in the pilot
program; t(58)=-6.27, p<.001. We identified six clusters for fishers who participated
in the pilot program: objectives of the MAP, implementation, maintenance of the
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MAP, “backbone” of the MAP, continued execution of the MAP and proposed
benefits of the MAP (figure 9c). Fishers in the pilot program had more clusters but
with fewer concepts in the clusters compared to fishers that were not in the pilot
program who had fewer clusters with more concepts.

In the objectives cluster shared by both groups, the only common concept was
alternative livelihood. Similarly, comparing the management cluster of fishers who
did not participate in the pilot program with the implementation cluster for fishers
who participated in the pilot program, enforcement was the only shared concept
between participants. The cluster, “backbone” of the MAP created by pilot program
fishers had more similar concepts to the management cluster created by non-pilot
program fishers, with four concepts in common, home, education, licenses, and
zones. Interestingly, fishers who participated in the pilot program had a cluster on the
proposed benefits of the MP, while fishers who did not participate had a cluster on the
uncertainty of benefits of the MAP. These two clusters however did not share any
similar concepts.

The structure of mental models for fishers with less than 10 years fishing experience
(M=4.27, SD=.86) were statistically different than fishers with more than 10 years
fishing experience (M=35.97, SD=6.46); t(58)=-26.63, p<.001. There were significant
differences between pilot program fishers, non-pilot program fishers and policy
makers at the p<.05 level [F(2, 87) = 76.79, p<.001]. Post hoc comparisons using
Scheffe’s test indicated that differences were significantly different among all three
groups, with means for pilot program program fishers (M = 21.90, SD = 6.09), nonpilot program fishers (M = 31.47, SD = 9.42) and policy makers (M = 13.13, SD =
5.35). Further, the effect size for this test (rpb = .79) was found to exceed point
biserial correlation convention for a large effect (rpb = .37).

The clusters created as a result of differing expereinces were somewhat similar in
their descriptive names but the concepts that made up the clusters showed some
differences and similarities. Comparing the management clusters for both groups, the
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only concept shared were meetings and rights-based. Similarly, comparing the
execution clusters, showed two concepts in common between the groups, limit fishers
and sound science. The uncertainity and objectives clusters on the otherhand, showed
no similar concepts between the two groups.

Similarly, the HCA showed statistically significant differences between the fishers
who participated in the pilot program and policy makers; t(58)=5.92, p<.001.
Likewise, the HCA showed statistically-significant differneces between fishers who
did not participate in the pilot program and policy makers; t(58)=12.814, p<.001.
However, we found no statisitically significant differences when we combined the
pilot program fishers with policy makers (M=35.03, SD=11.35) and compared this
newly created group with fishers who did not participate in the pilot program
(M=31.47, SD=5.73), t(58)=1.54, p=.13.

Figure 9a – HCA for policy makers

Figure 9b - HCA for fishers
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Figure 9c – HCA for fishers in the pilot program

Figure 9e - HCA for fishers with less than 10 years
fishing experience

Figure 9d – HCA for fishers not in the pilot program

Figure 9f – HCA for fishers with more than 10 years
fishing experience

Discussion and Conclusion

Does experience matter?
Experience does matter, in some cases. The main objective of our study was to
explore the relationship between experience and the content and structure of mental
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models for three main stakeholder groups around the recently introduced MAP
fisheries policy in Belize. The guiding principles of mental model theory suggests
that persons with more experience (through more years fishing, more formal
education, or more experience practicing a management strategy) will have models
that are tighter and contain fewer concepts when compared to persons with less
experience who tend to have more concepts loosely connected [78, 87, 99]. We found
that experience both in years of fishing and exposure to the fisheries policy resulted in
differences in both structure and content of participants’ mental models.

Our first hypothesis that policy makers would have mental models that more closely
mirror the language of the MAP was mostly supported. The concepts selected by
policy makers were primarily centered on the management of the policy and behavior
of fishers. The content and structure of the fisher’s mental models was focused on the
social and functional aspects of the policy, with concepts related to the economic and
social dimensions of the policy that were not inherent within the language of the
program. This difference relates to the experience and focus of each group. Policy
makers’ main responsibilities are to ensure the policy is meeting its objectives of
sustaining the fisheries sector and fishers, while enforcing the regulations and
monitoring the behavior of fishers. These responsibilities were directly reflected in
the concepts they selected and the organization of those concepts. Fishers were more
focused on securing their income from fishing; their mental models illustrated this by
focusing on concepts that can have an impact on their revenue from fishing. What
was not supported was who selected the most number of items to represent the
content of their mental models. We hypothesized that since the policymakers were the
‘experts’ of the MAP, their mental model would have the qualities of expert models,
including fewer items needed to describe the concept. Instead, we found that fishers
required few items, potentially suggesting in some ways that neither group uniquely
holds the title of ‘expert’ in the perception of MAP.

Our second hypothesis was that fishers who participated in the pilot program would
have mental models similar to policy makers. This hypothesis was not supported.
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Policy makers and pilot program fishers differed not only in the content of their
mental models but also the structure. This is an interesting result, as we expected that
due to participation in the pilot program, fisher’s would extract only those concepts
that they believe to be important aspects of the program, creating a more compact
mental model and mirroring that of the policy makers as has been found in other
studies[95]. Instead, we found that despite a five-year pilot program participation,
fishers were still more similar to each other than to policy makers. The difference in
the mental models of pilot program fishers and policy makers does not suggest that
pilot program fishers have not become familiar with the policy. Rather, it suggests
that there are experiences associated with being a fisher that strongly dominate the
perception of the program. Interestingly, we found that the fishers who participated in
the pilot program did not differ in the content of their mental models when compared
to fishers who did not participate, but did differ in structure. This suggests that by
participating in the pilot program fishers incorporated the components of the MAP
through the restructuring of existing components relevant to the mental model. While
the modification of mental models is a long process, our findings suggest that for this
group it may have been easier to restructure as opposed to change the content of one’s
mental model.

Our third hypothesis - that fishers with fewer years of fishing experience would have
different mental models than fishers with more years of experience - was supported.
We found that less experienced fishers selected more concepts than those fishers with
more fishing experience, consistent with the patterns of ‘non-expert’ mental models.
Similarly, while there were some similarities in the clusters created by participants,
the content of those clusters showed differences. These differences in concepts
included within the clusters further supports our hypothesis and may suggest that
years of fishing experience contributes to the participants’ organization of concepts
related to the MAP. The lack of similarities in the objectives and uncertainty clusters
may suggest that due to the years of fishing experience, fishers perceive uncertainties
differently as well as hold differing perceptions on what the objectives of the MAP
ought to be.
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Implications for Environmental Policy
Our study contributes to a growing body of literature exploring differences in mental
models in natural resources [77, 95, 99-101], specifically the role of expertise in
informing and shaping perceptions around natural resource management. Buijs and
Elands [102] found that public and professionals had similar structures of thought
around natural resource management but differed in the content and importance of
concepts. Due to differing experiences, the public and professionals had different
foci, mirroring our findings. The role of experience has less to do with whether a
person has been exposed to appropriate knowledge, but rather how their existing
knowledge affects what they focus on within a given situation. In recognition that
different types of experience influence the perception of management strategies, such
studies highlight the importance of recognizing the diversity of expertise.

In contrast, Biedenweg and Monroe [95] found that participation in social learning
resulted in some similarities between participants and extension agents. While the
aims of the social learning are different from those of a pilot management program,
this difference from our findings is worth exploration. In the social learning exercise,
participants were actively engaged for two years with the resource managers to
collaboratively develop community-based management plans. Similarly, participants
in the MAP pilot program were engaged for two years prior to the nationwide
expansion of the policy, but their engagement was not in the initial collaborative
development process, rather it was in the implementation phase of an already
developed policy. While there was extensive outreach and education carried out by
policy makers, studies have supported that this is not enough to foster environmental
behavior change, or even beliefs [69, 103]. Indeed, to foster the adoption of
information, persons must feel that they are making meaningful contributions to the
processes involved in the creation of policies [104, 105].

The differences we observed in the mental models of fishers and policy makers
suggest that the variation in experiences has allowed each group to view the policy in
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a different light, focusing on different aspects of the program. The variation in
content and structure of mental models, however, does not suggest that one group’s
mental model is more accurate than the other. These differences highlight diversity in
the perception of the policy and the need to foster greater knowledge integration. Our
findings supports that natural resources management contains multiple experts and
the need to integrate different avenues of knowledge [106]. Considering only the
policy makers as experts may lead to policy makers having the power to use a myopic
lens to develop policies that do not integrate additional knowledge of how the system
works. Indeed, experts have a more difficult time interpreting new information and
fall into the fallacy of perceiving a singular way to view a problem[107]. While Gray
et al. (2012) acknowledge that there are limitations associated with including multiple
knowledge levels such as having too much noise, we posit that to avoid lack of
compliance as well as to foster greater stewardship, it is important that a diversity of
perspectives be considered at all times to promote robust decisions.

Implications for Fisheries Management in Belize
In addition to implications to environmental policy and its contribution to discussion
on experts in natural resources management, our study also highlights important
points that may contribute to the continued execution of the MAP in Belize. Tapping
into the ideas and perceptions of fishers in the execution of the MAP may contribute
to a policy that is more robust and able to adapt to the complexity and uncertainty of
the fisheries sector. Similarly, future approaches by the State that seeks to integrate
local knowledge from policy development to implementation may promote
sustainable behaviors within the State’s fisheries sector. In the MAP, the creation of
the policy was developed based on the mental models of policy makers. By using an
inclusive process that considered the diverse perceptions in the development of the
policy, our findings might have shown greater similarities in the mental models of
stakeholders.
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Limitations of study
It is important to close with the limitations of our study. Firstly, cognitive mapping is
an exploratory tool that seeks to highlight broad trends and differences in
stakeholders at a specific point in time. Our study only sought to look at the trends
and differences in mental models as a result of experience and does not account for
other variables that may influence mental models such as social learning and social
networks. Secondly, the authors acknowledge the possibility of “espoused” responses,
where participants aim to provide responses that the interviewer may have been
expecting. Elicitation is one of the central challenges in asking people to externalize
their mental models [83, 84], but using a method that integrates both verbal and
spatial representations helps to minimize such biases. Thirdly, our study did not seek
to provide generalizable knowledge on stakeholder’s perceptions across the country
of the MAP policy. Rather, it provides a baseline understanding in the perceptions of
local stakeholders. Although the sampling was non-random, as is necessary with such
a study in which there is no defined population, we used a carefully stratified sample
design to reach a sample size and representation that extended well beyond similar
studies [84, 95, 108]. We further acknowledge that the process of integrating new
information to mental models may take more than a year since full expansion of the
MAP; as such, we must remember that these data are a snapshot in time.

Conclusion
The understanding and inclusion of diverse perspectives is an important aspect of
effective natural resources management. Sustainable natural resource management
requires taking into consideration multiple types of expertise driven by experience.
This should include experiences of the policy process, experiences of the resource
extraction conditions, experiences with factors influencing user behaviors, and
experiences of economic markets. When one assumes common knowledge about a
policy across stakeholders without investigating potential disparities, conflict can
result. We found significant differences between mental models of fishers and policy
makers and of fishers with more years of experience around the MAP. Participation in
the pilot program, however, only affected the structure of fishers’ mental models and
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not the content. Understanding these diverse perceptions provides a window into how
local stakeholders are viewing the program. By genuinely acknowledging and seeking
to understand these variations in perceptions, there is the potential to foster
communication more attuned to the unique knowledge possessed by resource users.
Given that our study represents one of the first projects aimed at understanding the
diverse perspectives around the introduction of the Belizean MAP, the results of this
study serve as an opportunity to foster greater communication around the MAP and
spark conversation about potential modifications to the program to improve
relevancy. Importantly, managers should be careful to assume that divergent
knowledge is due to the ignorance of one group; rather that one group has different,
and equally relevant, experiences and expertise influencing their mental models.
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CHAPTER 4:
CONCLUSION AND FUTURE DIRECTIONS
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This research project set out to understand the potential for success of Belize’s
Managed Access program through a combination of a policy analysis and stakeholder
perceptions. Using the property rights approach, my analysis found that the
introduction of the MAP may simply be a re-packaging of old regulations that were
unenforced by the State. Second, the qualitative analysis determined that there are
mixed responses around key components of the policy such as enforcement, catch
reporting, and communication. These findings suggest the Sate re-consider alternative
allocations of rights that could more effectively promote increased stewardship in
fishers. The findings of the second chapter contribute to an important discussion on
the importance of considering and including diverse perspectives in natural resources
management. These results highlight the diversity of perspectives in stakeholders as a
result of experience in both the MAP and fishing. The various types of relevant
experience (policy vs. practice) reveals that no stakeholder group is the only expert,
and that varying experiences will result in stakeholders viewing and implementing the
policy differently. Incorporating these diverse views may be an important first step to
the sustainability of the MAP policy and the recovery of Belize’s fisheries resource.

The combination of these two chapters is a novel contribution to governance research
in the LAC region. This thesis combines a study of the laws, regulations and
enforcement of the MAP with the inclusion and empowerment of stakeholders.
Through this understanding of mental models, the policy of the MAP, and the
processes that led to the development of the policy, this thesis provides fisheries
managers with important considerations for the future of the policy. Through the
elicitation of mental models, this thesis sets the foundation for the development of
shared images around the MAP. The development of shared images once developed
is powerful in its ability to foster change within the system. Second, this approach
also answers the call for the greater inclusion of diverse voices in management and
the importance of increasing the participation of individuals in the system.

While future work should consider a holistic assessment of the impact of the MAP on
Belize’s fisheries sector, consideration of regional governance structures could also
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provide important answers to understanding SSF governance. Currently, there are
key gaps in the LAC’s management response to the increasing pressures being
imposed on its systems. Despite the diversity that characterizes SSF, comparative
work in the LAC has the potential to contribute to this growing area of study.
Through an interdisciplinary approach, drawing on fields such as anthropology,
social, political ecology, psychology, and property rights, future research can look at
understanding the challenges of fisheries governance. Future questions should
consider access and use of fishing grounds, formal and informal management and comanagement institutions, the diversity of values and attitudes toward fisheries
management, and how they contribute to the management of SSF. While future
research should refrain from finding a “blanket” approach to the management of SSF,
it may seek to develop a broadly applicable governance and assessment framework
that considers the complex human-ecological system of SSF to foster its
sustainability.

