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a b s t r a c t

One of the reasons for the failure of some Marine Protected Areas (MPAs) is the lack of respect for their
boundaries and regulations, which intensifies the need to assess the attitudes of stakeholders affected by
MPAs. To this end, it is necessary to know the perception and behavior of resource users in these areas in
relation to the management process. This study addressed the perception of different groups of
fishermen in three MPAs that allow sustainable use of resources on the Brazilian northeastern coast.
The perception analysis was based on four aspects: biodiversity conservation, flexibility and adaptability
of fishermen, participation in management and opinions about the MPA. The interviewed fishermen
(n¼100) were classified into natives or immigrants,Zthan 40 years old or o40, predominant use of
selective or nonselective fishing gear and part or full time fishermen. The results showed that younger
fishermen and the ones who use selective fishing gear presented a more conservation prone perception;
nonselective fishermen and part-time fishermen were more flexible and adaptable to changes; and
younger fishermen tended to agree more with the establishment of the MPAs. Taking these differences in
perceptions among fishermen into account could serve as a basis for improvements in the management
and conservation of fishing resources, besides helping predict possible future behavior due to changes in
management policies.

& 2014 Elsevier Ltd. All rights reserved.

1. Introduction

The maintenance of marine ecosystems and biodiversity has
been threatened by overfishing, illegal fishing, use of predatory
extraction methods and users conflicts over resource use [1,2].
As a result, there is an urgent call for sustainable management [3],
and one of the most well regarded alternatives proposed for that is
the establishment of Marine Protected Areas (MPAs) [4,5].

The implementation of an MPA is only the first step: its
effective management is fundamental to ensure the protection,
restoration or sustainable exploitation of natural ecosystems.
Also, it should be considered that the successfulness of an MPA,
similar to any other type of resource management initiative, is the
outcome of the interplay between two main aspects: the local
ecological characteristics (e.g. the carrying capacity of the area)
and the institutions in place, which could assure a higher level of
users’ acceptance and compliance [6–8].

The poor performance of an area subjected to management
rules may be the outcome of inadequate governance or manage-
ment model [4], or lack of knowledge on resource users’ behavior,
their perception and attitudes [9–13]. Responses and adaptations
of users to new rules imposed by MPAs are one of the determi-
nants to achieve management goals [5,14,15]. Thus, understanding
the perceptions and attitudes of resource users in socio-ecological
systems could help predict possible behaviors that lead to the
success or failure of management systems. This involves knowing
the influences that act upon users and their likely responses, so
that both the costs and benefits of such management strategies
can be assessed.

MPAs will generally limit or forbid fishing, amongst other
activities, affecting for example, fishing effort, time available for
fishing activity, species that can be caught, catch limits and gear
allowed [16]. Such restrictions imposed by these MPAs, along with
local socioeconomic characteristics, create heterogeneity of prefer-
ences and attitudes among fishermen, increasing the diversity of
perceptions and behaviors in the system. This, in turn, could
increase conflicts over the resources [16]. Thus, knowing the
perception of different groups of fishermen can generate subsidies
that will help reduce conflicts among users, permitting the proposal

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/marpol

Marine Policy

http://dx.doi.org/10.1016/j.marpol.2014.09.019
0308-597X/& 2014 Elsevier Ltd. All rights reserved.

n Corresponding author. Tel.: þ55 84 3215 3441; fax: þ55 84 3211 9205.
E-mail address: moninharodrigues@yahoo.com.br (M.R.O. Silva).

Marine Policy 51 (2015) 347–355

www.sciencedirect.com/science/journal/0308597X
www.elsevier.com/locate/marpol
http://dx.doi.org/10.1016/j.marpol.2014.09.019
http://dx.doi.org/10.1016/j.marpol.2014.09.019
http://dx.doi.org/10.1016/j.marpol.2014.09.019
http://crossmark.crossref.org/dialog/?doi=10.1016/j.marpol.2014.09.019&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.marpol.2014.09.019&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.marpol.2014.09.019&domain=pdf
mailto:moninharodrigues@yahoo.com.br
http://dx.doi.org/10.1016/j.marpol.2014.09.019


of fisheries management more likely to be respected and the
maintenance of protected areas [17].

Although there are studies that address the issue of perception
and attitudes associated with different socioeconomic and man-
agement variables [18–22], little is known about how the percep-
tions and attitudes of users of natural resources can influence
management of protected areas and the socio-ecological resilience
of the people living in them. Differences in perception among
groups of fishermen could potentially influence the promotion of
resilience of social–ecological systems, defined as the capacity of
self-organization of the system and the users’ capacity for learning
and adapting to a new state [23]. A more conservationist behavior,
for example, could help an ecological system support a higher
diversity of species, while adaptable and learning-prone fishermen
could support and participate more in the decision-making pro-
cess of an MPA.

In this study, the objective was to compare some aspects of the
perception among groups of fishers according to some criteria that
have already been demonstrated to be important in the construc-
tion of perception, such as birth place, age, fishing selectivity and
degree of dependence on fishing [9,15,17,24–27].

The following questions were investigated: (1) whether selec-
tive fishermen born in a place subject to the limitations of an MPA
show more conservationist attitudes; (2) if young fishermen,
nonselective ones and those not exclusively dependent on fish-
eries (part-time fishermen) tend to be more flexible and adaptable
to changes in the reserves; (3) whether fishers born in the
community under the influence of an MPA and full-time fishermen
have greater participation in the establishment of management;
and (4) if fishermen born in the community under the influence of
an MPA tend to have more positive opinions regarding the MPA
than immigrant fishermen. The understanding of environmental
perception of different groups of fishermen can help establish
improvements in conservation practices. This can lead to identify-
ing groups that can offer support and groups that need to be
worked on for a better understanding of the need for MPAs,
aiming, for example, to reduce local conflicts and improve com-
pliance. Thus, studies of this nature can help improve the perfor-
mance of MPAs where the use and extraction of natural resources
is permitted.

2. Material and methods

2.1. Study area

In Brazil, MPAs can be managed under different categories of
parks, with varying levels of access to the resources, from no-take
areas to areas that allow the sustainable extraction of the
resources, and anything in between [28]. This research was done
in three MPAs that allow the sustainable use of resources, all
located on the Brazilian northeastern coast (Fig. 1).

Such MPAs are in the states of Rio Grande do Norte (State
Sustainable Development Reserve Ponta do Tubarão, established in
2003 – hereafter Ponta do Tubarão) and Ceará (Extractive Reserve
Batoque, established in 2003 – hereafter Batoque; Extractive
Reserve Prainha do Canto Verde, established in 2009 – hereafter
Prainha) (Table 1). The three MPAs were established after intense
local demand, but they still lack a management plan defining the
access and use of natural resources. Also, these MPAs are based on
co-management schemes, in which the communities are supposed
to have input in the decision-making. However, in the absence of a
management plan, the rules in place are vague or based on general
federal laws, such as closed periods for lobsters. No specific rules
devised for these MPAs themselves were in place by the time of
this study.

Batoque and Prainha are exclusively marine and federally
managed, while Ponta do Tubarão is a state MPA that includes
terrestrial and marine area (Table 1). The fishing communities
within the MPAs or subjected to the MPAs regulations depend
mostly on fisheries and clam extraction. The infrastructure condi-
tions and job options for the three MPAs are deficient, according to
the interviewees, with severe socioeconomic problems related to
health access, violence, drugs and unemployment.

2.2. Fishermen’s profile

One hundred fishermen were interviewed in the three MPAs,
and all of them were men between 21 and 77 years old (44712.4
years), with an average fishing experience of 29 (713) years. Most
fishermen (81%) claim to own their house and have an average

Fig. 1. Study area highlighting: State Sustainable Development Reserve Ponta do Tubarão (5190S, 361270W), Extractive Reserve Batoque (41006.13″S, 38113052.07″W) and
Extractive Reserve Prainha do Canto Verde (4117044.83″S, 37157020.22″O), located on the northeastern Brazilian coast.
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