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Using Environmental Perception and Local
Knowledge to improve the effectiveness of an Urban
Park in Northeast Brazil

ABSTRACT

The Xem-Xem Forest State Park (Parque Estadual da Mata do Xém-Xém) is a 1 82-ha Atlantic

forest remnant located in the metropolitan region of João Pessoa, Paraíba, Northeast Brazil .

Since its legal creation in 2000, it has been facing several management problems and social

confl icts that jointly has reduced its effectiveness. In this study we examined the environmental

perception of residents surrounding the Park and the staff of the Paraíba state environmental

agency (SUDEMA) in order to clearly identify those problems and confl icts and provide

possible solutions. Semi structured interviews with both residents (n = 29) and staff members

(n = 4) revealed that the Park is clearly valuable as a repository of biodiversity and a place for

leisure and recreation, highl ighting its great socioecological function. These benefits, however,

were impaired or hindered mainly by fear of violence, lack of infrastructure, extremely l imited

staff and virtual absence of administrative structure. Furthermore, the protective measures of

the Park were considered incipient and did not match the expectations and needs of local

communities. We urgently recommend (1 ) the creation of the Park's management council , (2)

the development of its management plan, (3) the implementation of public policies surrounding

the area to ameliorate conditions for public use and improve biodiversity protection and (4) the

continuity of ethnographic researches focusing on the relationship between local communities

and the Park.

Keywords: Local perception, Ecological knowledge, Environmental pol icy, Protected area,
Participative management.
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INTRODUCTION
Urban protected areas provide

opportunity for teaching environmental
processes and conservation to a large
number of people, including those who lack
the means or motivation to visit nonurban
areas where wildl ife is abundant (Dearborn
and Kark 201 0). In Brazil , protected area
(PA) also known as conservation units (UC),
have been created and implemented in
urban landscapes to protect natural
resources and its associated biodiversity, as
well as to offer environmental services and
improve citizen's quality of l ife. Federal Law
9.985/2000 establishes the National System
of Conservation Units (SNUC in Portuguese)
and legal basis for the creation, deployment
and management of 1 2 categories of UCs
with varying levels of protection (Brasil
2000). The state of Paraíba has eight
protected areas in the category of Parks, a
category in which direct use of natural
resources is not al lowed and public use for
recreation, education and research is
recommended. The Xem-Xem Forest State
Park is a 1 82-ha Atlantic forest fragment
embedded in the metropolitan region of João
Pessoa, the easternmost point of the
Americas. I t is a typical urban PA in Brazil
with numerous problems, which have
prevented it to achieve its conservation
goals. This low effectiveness makes the
Xem-Xem forest a typical “paper Park”, i .e.
those legally created parks that actual ly do
not comply with their socioecological goals
due to the lack of political, financial, or
administrative constraints (Bensusan 2006;
Brito 2000; Dourojeanni 2002). Improving
the effectiveness this and other Brazil ian
urban "paper Parks” is urgently needed not
only to fit them to the SNUC, but also to help
the country to achieve the Aichi biodiversity
targets for 2011 -2020 decade
(www.cbd. int/sp/targets/).

Urban Parks are also strategical ly
important to ensure citizen's quality of l ife in
societies where urbanization increases
rapidly (Chiesura 2004; Kaplan 1 985; Ulrich
1 984), helping to guide forms of
environmental management and growth
patterns of urban areas (Cardoso et al.
201 5). Besides connecting patches of
original ecosystems (Hunter and Hunter
2008; Matteson et al. 201 3) and
safeguarding biodiversity (Alvey 2006; Brun
et al. 2007; Savard et al. 2000), urban parks
provide recreational activities, tourism,
environmental education and research as
well as protection of cultural, historical and
existential values for the surrounding
population (Kinker 2002). However, it is
recognized that only implementation of
protected areas is not sufficient to ensure
socio-environmental benefits. The
management model predominantly used in
the creation of Parks does not consider local
participation in their designing, creation and
implementation. Thus, it has been common
the lack of public participation and interest in
the decision-making process regarding the
implementation of parks, affecting the
principles of "good governance”. "Good
governance" is achieved through the
intel l igent and balanced articulation of al l
actors interested in the development of a
territory, the so-cal led stakeholders (Sachs
et al. 201 0). Good governance has its origin
in sociology and assumes a management
based on social participation and decision-
making groups and stakeholders (Donaldson
and Preston 1 995; Silveira et al. 2005). As
defined by Sachs et al. (201 0), it is a more
democratic management system that seeks
to match the interests of different groups,
being aligned with the "participatory
governance" and increasing the
transparency of al l processes involved. From
the stakeholder theory perspective,
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management based on social participation
should pay special attention to the most
important social actors, those who works in
the establishment of management actions,
as well as those who act in the general
pol itics and perform decision-making
(Donaldson and Preston 1 995).

In recent years conservation practice has
shifted to involve indigenous people and
local communities in PA management (Bawa
et al. 2004; Brechin et al. 2002). We have
witnessed the emergence of new models of
management and conservation projects
based on experiences that seek dialogue
with the different social actors involved,
considering the perceptions and
expectations of the local population and their
direct participation in PA planning and
management (Bensusan 2006). The
meaning of ‘perception’ has relation to the
knowledge acquired through direct and
immediate contact to objects in a sensorial
space (Piaget 1 969), to a process of
organization and interpretation of received
sensations from the environment (Davidoff
1 993) or even a response by senses to
external stimulus in which some phenomena
could be clearly recorded or blocked (Tuan
1 974). Environmental perception began to
be discussed in the environmental
researches in the mid-60s (Rodrigues et al.
201 2) and since then has been considered
in the analysis of man-environment relations
to understand the differences in perceptions
between two groups, such as local
communities and national planners (Whyte
1 977). Studies based on environmental
perception suggest that not only the
relationship between man and environment
can be studied, but that prospects in
scientific, pol itical or social research can be
elucidated with this approach (Pacheco and
Silva 2006). According to Del Rio (1 991 ) and
Ferreira (2005), the term perception includes

the bio-physiological perceptions and the
images we mental ly form about reality, our
memories, experiences predilections,
interpretations, attitudes and expectations.
Thus, prel iminary studies on the
environmental perception in a given
population may assist the process of
developing programs defined according to
the identity, values, interpretations and local
relationships with the environment by
different groups (Panquestor and Riguetti
2008).

Environmental perception has been used
to guide the management of PAs
(Sammarco 2005; Carneiro 2011 ; Kärre
2007; Rodriguez-Carreras et al. 201 4;
Trakolis 2001 ), define long-term strategies
for animal conservation (Ceríaco 201 2;
Conforti and Azevedo 2003; Nyhus et
al.1 999), assess the knowledge of plant
users (Cunningham 2001 ; Medeiros 201 3)
and the local environmental knowledge of
traditional communities about fishing
resources (Alves and Nishida 2002; Alves et
al. 2005). People's perceptions might
produce useful information that could be
incorporated into the decision-making
process and lead to the resolution of
confl icts between local people and Park
authorities by improving attitudes and
altering behavior (Manfredo et al. 2004;
Trakolis 2001 ). Local participation in PA
management process can thus provide the
basis for the development of conservation
strategies in order to make them more
effective. There has been growing
international recognition that traditional and
local ecological knowledge can be useful
sources of information to complement
“western scientific approaches” to resource
management (Chelimsky 1 991 ; Berkes et al
2000; Zabel et al. 2002; Hurrel l and
Albuquerque 201 2). Thus, understanding
how the surrounding population perceives an
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urban PA and its natural elements, such
fauna, flora, and the local landscape, is also
important to guide actions of both managers
and community members, and to approach
the PA to the objectives determined by law.
In this sense, our goal in this study was to
assess the environmental perception of
residents surrounding the Xem-Xem Forest
State Park and the staff of the Paraíba state
(Brazil) environmental agency (SUDEMA) in
order to clearly identify the main problems
and confl icts affecting the Park and provide
possible solutions.

MATERIAL AND METHODS

Study site

The Xem-Xem Forest State Park
(7º07'29, 96’’S and 34°55'55, 41 ’’O) (Figure
1 ) is a 1 82-ha, Atlantic forest fragment
located in the town of Bayeux, state of
Paraíba, Northeast Brazil (Lourenço et al
2009). The Park is immersed in a
heterogeneous landscape composed
predominantly of urban settlements,
including a few agricultural stands, highways
and an international airport. The Park is

Figure 1 . Location of the Xem-Xem Forest State Park in the city of Bayeux, Paraíba state, Northeast

Brazil . The enlarged image shows the boundaries of the Park (yel low line) and the surrounding

communities.
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home to an irreplaceable biodiversity (MMA
2007); it increases the thermal comfort
local ly and protects part of the historical and
cultural heritage of the region. By
safeguarding the headwaters of Meio’s river
and part of the Marés riverbanks, it also
contributes significantly to the water supply
of the most populous region of the state.
Even if it has been decreed as protected
area since 2000, the Park has not yet a
management council and a management
plan, both should have been created by
2005 fol lowing SNUC determination. The
Park has its geographical boundaries total ly
unprotected, which in practice translates into
disordering, unauthorized public uses.

Data collection

This study presents an exploratory
research considering an ethnographic
approach, not excluding quantitative
methods (Neves 1 996; Pope and Mays
1 995). We made the recognition of the
reality in the communities surrounding the
Park through indirect observation and then
select the main aspects to be considered in
the construction of semi-structured
questionnaires. According to Ferreira (2005),
the indirect observation consists in the
analysis of secondary sources and evidence
observed by the researcher to show the
effects of human action on the landscape as
a measure of behavior. We applied two
semi-structured interviews using a script with
open questions for 29 local residents of the
communities surrounding the Park and four
SUDEMA staff members involved in its
administration. In semi-structured interview
technique, "the interviewer asks questions in
a predetermined order, but within each
question is relatively great the freedom of
the interviewee to respond, or even other
issues may be raised whenever something

interesting and not foreseen in the original
l ist of issues appear" (Abíl io and Sato,
201 2). Our script addressed socio-economic
issues and questions about environmental
perception and local knowledge about the
Park for both groups, as fol lows: a) How
would you describe the Park?; b) What is the
purpose of the Park?; c) What are the
problems you see in the Park?; d) How
would you improve the conditions of the
Park?; e) What are main use forms of the
Park by communities members?, only to
residents; and f) What are the priority
measures of the environmental agency for
the Park?, only to staff members.
Additional ly, we asked the residents for their
perception about the local fauna and flora to
examine their relationship with the natural
elements of the Park.

The first participant was suggested by a
political leadership which we made contact.
This participant came from the “Matinha”
community, and then he indicated more
potential participants at the “Mariz”
community. In both communities, we first
introduced the research goals to the
participants and informed them about the
non-obligation of its participation. We carried
out the interviews using the "Snow ball"
method proposed by Goodman (1 961 ) to
select the respondents, in which "an
individual is recruited and then indicates
their relationship to other people to be also
part of the sample". In this approach, the
sampling is considered satisfactory when the
answers are constant among most
respondents. So, at the end of each
interview, we were accompanied by each
resident unti l the next participant indicated,
giving continuity to the collection of
speeches. Interviews with staff members
occurred in a similar way. We contacted the
SUDEMA and after getting authorization for
the research and indication of a staff, we
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began the interviews. In total, we carried out
five interviews with the SUDEMA staff,
however, a participant declined and asked
for being removed from the study. We
conducted the fieldwork and interviews from
July to September 201 3. Speeches of
respondents were saved on a recorder for
later transcription and data analysis. We
adopted three approaches as recommended
by Whyte (1 977) in his seminal work:
observing, questioning and listening.

Data analyses

We used the content analysis method
proposed by Bardin (1 977), a technique of
communication analyses that seeks to
classify the speeches, spoken or written, in
themes or categories that are able to assist
in their understanding and meanings. Data
analyses fol lowed three main steps, namely:
1 ) pre-analysis – general reading,
organization and definition of themes or
categories of analysis; 2) exploration of the
material-selection and grouping of units
(sentences, paragraphs, words) in new
subjects or intermediaries categories; and 3)
treatment of the results, inference and
interpretation of the l ines through themes or
final categories. Because the responses of
participants may be classified into one or
more categories, the percentage of
responses shown in the Results section
often did not match the number of
respondents of each category. To compare
the environmental perception of residents
and staff members, we selected four
questions common to both groups involving
aspects of Park description, function,
problems and solutions. For each question,
we calculated the Bray-Curtis similarity
index, which varies from 0 (total ly different
perception) to 1 00 (identical perception). As
recommended by Clarke and Gorley (2001 ),

the numbers of citation were sqrt-
transformed and standardized to avoid any
bias resulting from highly cited categories
and differences in citation numbers.

RESULTS

Profile of respondents

About 54% of the respondents were
male, 30.3% were 40 to 49 years old and
45.5% had uncompleted elementary
education. In communities, 45.5% the
respondents declared receiving a minimum
wage (<300 USD) as the only family monthly
income. Among all respondents, 36.4% were
born in the town of Bayeux, fol lowed by
30.3% born in the capital João Pessoa. Only
one respondent reported having been born
in the site. In the communities, 44.8% have
been living between one to 1 0 years around
the Park, 1 8.2% of the women reported
being housekeeper and 1 2,1 % of the men
mentioned joiner as their most common
occupation. Other occupations included
farmer, merchants, painters, masons helper,
blacksmith, nurse, cook, contractor reformer.
Three respondents declared themselves as
retired and two students. Regarding the
SUDEMA staff, 50% of respondents reported
that they are in the role for 3 years, 25% are
less than 1 year and 25% for over 1 9 years.

Values, perceptions and knowledge
about the Park by residents

Most residents surrounding the Park
reported to l ike where they live in. Among
the reasons, they highl ighted the nature,
represented by the forest with its animals or
environmental services, and the local
tranquil ity. More cited animals were sloth,
marmosets and fox, besides many bird
species (Table 1 ). Knowledge of local flora
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by residents was also relevant, but
apparently smaller than that of animals. The
most representative family was Fabaceae,
with four known examples, fol lowed by
Anacardiaceae and Bignoniaceae. The most
commonly cited examples were cajueiro
roxo, pau-brasil , ipês, pau d'arco,
babatenon, embaúba and aroeira (Table 2).
The feeling identified on the resident
speeches was to belong to the place where
they live in, reinforced by direct or indirect
contact with natural landscape aspects
perceived in the communities and the social
l inks already established during the period in
which the interviewees reside in the locality.
However, it was possible to identify an
ambiguous sense of affinity and aversion
attributed to the forest, as shown in the
fol lowing comments of interviewees:

"I always liked here, mainly due to the
proximity of the forest. I think temperature is
milder near the forest, is not so cold because
the forest keeps the wind, right?
"(respondent 8)

"I l ike this place. Special reason is the
nature, to me is a good place. In the
environment, we see birds, animals l iving
freely. "(respondent 1 7)

"[. . . ] I love l iving here. I t was here that I
bui lt my family. I t was here from the
community that important friends of mine
have left to the capital. Before, we had
bathed in the Xem-Xem river. You could go
with your own family, with your own father,
with your own mother, it was a marvel, but
nowadays the forest is abandoned. There is
violence. I t is dangerous to go there.”
(respondent 21 )

Asking about the forest, 60% of the
residents did not recognize it as a protected
area, defining it as an abandoned or
unprotected place. In addition, 58% were
unable to inform the role or importance of
the Park. There is an informative board in

front of the community, however, it is in bad
condition and partial ly covered by the
vegetation (Figure 2A). The Park was
described as a dangerous place but sti l l
used as path to get the neighborhoods and a
place for leisure or subsistence. Among
those residents that declared not using the
park at al l , most cited the lack of security as
the main reason. There are recurrent cases
of violence in the community, including
homicides within the Park, as pointed out in
the fol lowing comments of interviewees:

"I do not use it because we are afraid. We
do not have a surveil lance, do not have a
ranger. Here I don't have seen, ever. We just
crossed the Park by car and yet sti l l afraid. ”
(respondent 7)

"[. . . ] The bad thing about the forest is that
it hides very thugs there, who use the forest
to do things… as disposal of human
corpses.” (respondent 1 7)

Another remarkable problem perceived in
the Park and communities was the lack of
appropriate garbage deposit, cited by 40%.
During the interviews, residents also cited
the occurrence of fires and the lack of
sanitation as problems affecting the Park.
During the fieldwork, deforestation, irregular
sites for resting, and fires caused by il legal
burning of trash were observed as well
(Figure 2 B, C, D). Due to the infrequent
col lection of the garbage produced in the
communities, residents have no alternative
than carried their garbage to the unprotected
Park boundaries and burn it. The most
noticeable negative change indicated by the
residents was the considerable increase of
garbage over the years. According to them,
this problem is associated with the
increasing population and consequently
higher number of homes built in the
communities. Deforestation has gradually
increased as well , and some social actors
l inked it to the population growth in the
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local ity. Few social actors did not notice
problems in the Park, which can be
explained by their distancing from the Park
reality, or fear from exposing their speeches
about issues such as violence, trafficking,
drug use, garbage or logging for domestic
uses, as shown in the fol lowing comments of

interviewees:
"The problem we have is the lack of

security, not even for the animals, which are
already few. The pollution here is also
common. People turns out remains of
animals such as chicken waste, and turns on
the edge of the forest. Does not have a

Figure 2. Problems identified at the Xem-Xem Forest State Park, Northeast Brazil : A – Indicative

board of the Park in bad condition; B - Accumulated garbage at the edge of the Park; C - Limits of the

Park used for landfi l l and construction of inappropriate places; D - Fire on the edge of the Park.
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Table 1 . Species l ist of local fauna mentioned by residents surrounding the Xem-Xem Forest State

Park, Northeast Brazil .
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fence, you know, there is no vehicle to
supervise.” (respondent 6)

"Things are worse here. The amount of
people is high now and the population
increasing, consequently, increased
garbage, increased deforestation; al l of
these things are causing more dirt. ”
(respondent 20)

When we asked the residents for

proposing improvement actions to the Park,
86% recommend improvements in physical
infrastructure, which include the construction
of a fence and increasing supervision and
policing around. According to respondents,
implementation of rigorous monitoring and
surveil lance in the area, especial ly around
the Park, would help to make the Park safer,
providing tranquil ity for those who use it as a
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During the interviews, security was the
main issue addressed by social actors when
referring to the benefits generated by
improvements to the Park, indicating that the
problem of violence is related to the current
status of the area. They also expected that
improvements in the park could decrease

path to the other neighboring communities,
as pointed in the fol lowing comments of
interviewees:

"I t would build a wall around it, to avoid
unwanted intruders.” (respondent 8)

“Those garbage and the lack of more
supervision” (respondent 1 9)

Table 2 – Species l ist of local flora mentioned by residents surrounding the Xem-Xem Forest State

Park, Northeast Brazil .
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waste amount, offering a recreation area
conducive for residents, improving
communities’ infrastructure and generating
opportunities l inked to touristic activities, as
shown in the fol lowing comments of
interviewees:

“Sure, for al l of us here, could be an area
more secure, more health […] The
population needs it (the forest), right?”
(respondent 27)

“Certainly would be improved, even in the
issue of pollution, trash that people put
there.” (respondent 1 9)

“Yes, it wil l bring tourists to look at the
forest, for sure. People who live in another
city wil l be able to come and visit. ”
(respondent 5)

Perception and knowledge about the
Park by the SUDEMA staff

During the interviews, some staff reported
that they never had a close contact with the
Park before or visited it only a few times.
However, they demonstrated that the Park
does not comply with the standards laid
down by SNUC and has not been effective in
conserving local biodiversity or even
promoting social benefits effectively, as
shown in the fol lowing comment of
interviewee:

“In my view it is not a UC because it has
no management council . The SNUC says
that UC should have a participatory council
and this hasn’t happened since its decree.”
(staff 3)

For 55.6%, the Park is an ecological and
social relevant area to surrounding
communities, revealing their role to maintain
ecosystem services as well as the local
historical and symbolic values. Moreover,
22.2% also described it as an area of
territorial confl icts. Part of the confl ict is due
to the current coverage area, which has
been not completely regularized yet.

According with the SNUC law, land domain
must be public for the Park category, with no
private property. We observed the existence
of squatters inside the Park, which is also
prohibited. Similar to residents, the lack of
local infrastructure was noticed as the main
problem by 44% of the staff members,
fol lowed by il legal occupations (22%). During
the direct observations, we detected the
existence of the irregular houses around and
within the Park, as reported in interviews
with local residents. We considered
approaching these il legal residents, but
respondents did not recommended it for
security reasons, as shown in the comment
below:

“The squatters simply took possession of
the Park. About the il legal occupation, we
have to find a way to remove them. There is
a proposal from the Security Department to
build a chain on the edge of UC, and that's
another problem we need to solve. We do
not know how to deal with this issue yet. ”
(staff 1 )

When asked about the role of the Park,
60% of the members reported that its main
function is to preserve the remaining forest.
I t was noticed that beyond the technical
knowledge about the importance of the Park
to the conservation of local biodiversity, one
of the respondents stressed the importance
of local participation of the surrounding
residents in Park management. Other
speeches emphasized the ecosystemic
value of the Park, giving its protection of
local natural resources and the quality of l ife
for surrounding communities, as shown in
the fol lowing comments of interviewee:

“I ts role is maintaining the fragment,
however I think the community should
participate in this action through
environmental education, right?
Environmental education and conservation, I
think both should work together.” (staff 1 )
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“[. . . ] The Park mitigates the impact of the
airport and protect a river that exists there.
Usually the forest serves fi ltering that river.”
(staff 2)

“I t serves to ensure the quality of l ife. I t is
an extensive forest [. . . ] the Park has features
that reflect the quality of l ife. ” (staff 3)

For 40% of the respondents the main
measure taken by the managing agency is
the land regularization, from which would be

possible the regularization and removing
squatters. The current management
strategies reported were the planning of
environmental education activities to raise
awareness of the surrounding communities
and fence construction around the Park. The
latter has been seen as one of the most
common and urgent claim made by
residents. However, as noticed by staff
members, management changes, the
bureaucracy in terms of public policies and
insufficiency in the staff members are the

Figure 3. Main themes cited by residents and staff about knowledge of the Park: A – Description of

Park; B – Role of the Park; C – Problems seen at the Park; D – Suggested measures to improve the

Park; E – Main use of the Park by residents; F - Priority measures for Park by staff.
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main difficulties faced by the environmental
agency to implement those local measures.
Comments concerning difficulty faced by
environmental agency are shown below:

“Now we need to regulate the area of the
forest to remove the irregular housing [. . . ] . ”
(staff 1 )

“The first priority is to create participatory
management through a management board
made up of civi l society, public agencies,
private agencies [. . . ] more or less made up
of 30 elements. The priority is the
participation.” (staff 3)

“The priority currently is encouraging
(residents) to do reforestation [. . . ]” (staff 4)

The most suggested measure to improve
the Park conditions was to encourage the
stakeholder participation (71 .4%) through
the creation of a management council and
conducting awareness campaigns with the
nearby communities. Measures suggested
by the SUDEMA staff are in accordance with
the participatory management model sti l l
discussed and encouraged for the
settlement of disputes and maintenance of
protected natural areas. The speech of
respondents showed that the inclusion of
participation of social actors and other
stakeholders can be prioritized in an attempt
to make more effective conservation
measures for the benefit of the quality of l ife
of those involved. The approach of the
parties could sti l l be made through a
continuous and effective debate on the
benefits offered by the Park as well as
through the awareness of those involved on
the impacts caused by currently local
development activities. I t is important to note
that the SUDEMA already includes in its
current measures environmental education
activities aimed at schools in the
surroundings of the Park. Comments below
emphasized the continuity of these activities
and the need to go beyond school

boundaries and expand the actions to al l
community members.

“[. . . ] I t would be also important an
awareness campaign about the Park and its
importance to people around it, about do not
deforest, do not l ittering.” (staff 2)

"[. . . ] Alone we wil l not succeed in any
action. Not only government agencies, but
community schools, al l together. I t's not just
work only public manager. Each of
understanding and doing their function. For
me this is the main strategy.” (staff 3)

"There should be a management policy,
the stage of the zoning and management
plan should be performed. There are other
actions that should be done, but the
important thing is to have the head office
and the management board, so the rest wil l
come gradually. ” (staff 1 )

As seen on fol lowing quotes, the staff
members expected the local improvements
could bring residents to forest mainly by
intensifying the feeling of belongingness and
the quality of l ife provided by green area
adjacent. They also encourage that the
communities feel the Park belongs to them,
safeguards their cultural values and
accordingly residents should feel responsible
for Park maintenance and protection.

“[. . . ] The Park has a great relevance
there, the ecological and social level,
because there's some communities there
that has a cultural bias that has to be taken
to the other generations. There are
elsewhere in the world, as well as in Brazil ,
examples of areas that reflect the
improvement of air quality, qual ity of l ife
right, but the immediate benefit is you have
pride of place, is that you feel that area, who
lives there wil l protect how to protect
something they appreciate.” (staff 3)

“[. . . ] Consider the Park as their heritage,
for they feel empowered, so they can say:
this is mine, this is our, from our community.”
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(staff 4)
Similarity in the environmental

perception of residents and SUDEMA
staff.

According to Bray-Curtis similarity index,
both residents and staff members perceived
the same problems in the Park (82.4% of
similarity) and share half (49.2%) of the
potential solutions for those problems.
However, they differed considerably in the
way they describe the Park (33.8% of
similarity) and recognize its functions
(39.7%). These differences in environmental
perceptions clearly indicate the need of a
more participatory model of management.

DISCUSSION

Local knowledge and the relation of
residents with the Park

The physical environment perceived by
residents plays an important role in the
distinction of the values and local
representations of the Park. I t is important to
take into account that the landscape is not
built only by physical or cultural aspects, but
also for the experience and expertise with
the world-l ived, from which people attribute
meanings, values, symbols and myths
(Relph 1 979). The local values based on
family relationships and the symbolic
elements from nature help to identify a
topophil ic relationship between the residents
and the community where they live in. The
topophil ia can be defined in a broad sense
as all affective ties of humans with the
environment material , which differ profoundly
in intensity, subtlety and expression (Tuan
1 974). In this sense, human response to the
environment can be basical ly aesthetics,
related to the visual aspects, but may be
also a tacti le response when it sets out from
the contact with the elements from the

environment, such as air, water or earth, and
may be sti l l constructed from feelings related
to the place. I ts inverse, topophobia,
represents the aversion or contempt related
to perceived object or sense. Although the
elements from nature and ecosystem
services are symbolic representation of
communities, perception of crime and
violence inhibits residents to approach the
Park, reinforcing the feeling of insecurity,
fear and the notion that the Park is a
separate element of the landscape. Clearly,
residents present a mix of topophil ic and
topophobic feelings regarding the Park.

The non-recognition of the Xem-Xem
forest as a PA by residents can be
considered a result of the exclusion of the
surrounding communities from the process
of its creation since 2000, as well the l imited
presence of SUDEMA at the locality. The
consequences of this non-recognition is a
virtual ly inexistent participation of local
actors in Park protection, increasing the
distance between residents and the PA,
which, in turn, decrease the feeling of
belongingness. I t was evident that the forest
tracts protected by the Park has its value as
a repository of biodiversity, place for leisure
and recreation, among other environmental
services. However, such indirect uses are
hampered or prevented by fear of violence
and inhospitable current conditions of the
Park, as indicated by the large amount of
waste observed along the tracks and forest
edges. This ambiguous relation presented
by the residents can be also perceived as a
reflection of a historical perception of the
forests by different cultures over time, since
the primitive people treated the forests with
fear and veneration (Leão 2000).

Researches developed in urban parks
have shown that densely forested areas
have consistently been associated with fear
(Kuo and Sull ivan 2001 ). These authors also
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pointed out that dense vegetation provides
potential cover for criminal activities,
possibly increasing the l ikel ihood of crime
and certainly increasing the fear of violence.
The perception and the indirect contact to a
dense green area around communities can
inhibit the sense of security l inked to a clear
observation of the landscape, as fear is
higher where vegetation blocks views
(Fisher and Nasar 1 992; Kuo et al. 1 998;
Michael and Hull , 1 994). The speech of
respondents corroborates this notion and
also corresponds to what was reported by
Sá (2000), who argued that there is a feeling
of insecurity associated mainly with
urbanization. The same problem is
described by Groff and McCord (201 2), who
argue that offenders may be attracted by
urban parks because these places are
usually, uncontrol led public areas with poor
l ighting.

For residents, the implementation of more
rigorous monitoring and surveil lance in the
area would contribute to make it a safer
place, providing tranquil ity enough to move
to other communities. I t is evident, therefore,
the importance of engage polices and
rangers to act at the Park and nearby
communities. The public security policy, as
the policy of nature protection, is also
marked in the exercise of participatory
democracy, through the advice of institutions
(Peixoto et al 201 0). Experience has shown
that the inspection wil l be more effective only
if accompanied by an improvement in
socioeconomic conditions for the population,
which should improve education and bring a
positive cultural change (Phil ippi Jr et al.
2004). I t also demonstrates that an effective
change in the Park wil l only be achieved if
accompanied by improvements in local
infrastructure of communities, such as
garbage collection, street paving, and basic
sanitation. The importance of public PAs with

adequate physical structure (benches,
playground, etc.), well cared plants, good
lighting and good visibi l ity in poor
communities has been long emphasized
(Talbot and Kaplan 1 984). In the case of the
Xem-Xem Park, the construction of a
protective fence is critical to improve its
infrastructure. Both decorative and security
fencing may serve as a territorial marker
clearly del ineating sidewalk space and
activity from Park space (Jeffery 1 971 ;
Newman 1 972; Taylor and Harrel l 1 996).
Residents recognized it and report that these
measures would help to prevent problems
such as inadequate garbage disposal,
selective logging, entry of malicious persons
and il legal bui ldings along Park boundaries.

Despite the use of the Park and its
natural elements, some people use animals
such as snakes and armadil los as food. This
habit is sti l l quite common especial ly in
communities near the urban forest fragments
in the region. Repti les have served as an
important source of protein for human
populations around the world (Alves 201 2),
although mammals comprise the preferred
source of food because of their size and the
possibi l ity of yielding a greater return for the
energy invested in hunting (Albuquerque et
al. 201 2). Knowledge about the large
amount of birds observed at the Park can be
associated with a culture of rising these
animals for domestic and economic
purposes. Cultural ly, the group of birds is
one of the most coveted by the people, and
is also one of the most i l legal ly sold in fairs
of Northeast Brazil (Rocha et al 2006). The
knowledge of the flora by residents is
associated with medicinal use of some plant
parts or l inked to ornamental and landscape
local values. Altogether, these direct uses of
plant and animal species should be
eliminated from the Xem-Xem Forest State
Park, as they are not permitted in protected
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areas belonging to the category of park.

The challenge faced by the
SUDEMA

As noticed, the speech of staff members
is predominantly based on legal knowledge
about creation and maintenance of PAs,
including the socioenvironmental benefits
generated by the presence of a PA and the
recognition of the distinct stakeholders
participation in PA management. Unlike
residents, who recognize the animals and
plants as valuable natural elements for the
forest and communities, staff members
involved in solving problems of the Park
emphasize the l ink between ecosystem
processes and quality of l ife, as well as the
historical and cultural value that the Park has
to surrounding residents, especial ly to older
local generations. Such speech
demonstrates the importance of considering
the social and cultural aspects of the
surrounding populations in PA management,
rescuing their local knowledge. As
recognized by SUDEMA members
interviewed, the Park was declared PA
without considering public participation in its
creation, which is a recurrent problem in the
huge, but poorly effective Brazil ian system of
PAs (McLaughlin 2011 ).

Another problem faced by Brazil ian PAs
that is also present in Xem-Xem Park are the
confl icts in land uses. Alves et al. (201 0)
identifies non-regularization as a potential
factor of confl ict in conservation initiatives,
preventing investment, complicating the
planning, and reducing effectiveness.
Brazil ian law (SNUC) provides that
occupiers established prior to the creation
act should be expropriated, financial ly
compensated and the land acquired by the
state. Based on our findings, the first step to
be adopted for the solution of current

confl icts in the area is the creation of a
management council , as expected by the
SNUC. The management council is
responsible to determine specific regulations
associated with the zoning system and the
management actions for specific natural
resources (Redford and Fearn 2007). Since
the 1 980s, a discourse on decentral ization
and local participation emerged among large
international conservation organizations,
helping to shift away from previous
exclusionary approaches for biodiversity
conservation (Campbell 2002). However,
planned or claimed devolution and
decentral ization of PA control to local
communities do not occur in reality
(Benjaminsen and Svarstad 201 0; Blaikie
2006; Nelson and Agrawal 2008), and in the
case of Brazil ian PAs in the category of park,
the council is advisory only, with a few seats
with no decision-making power reserved for
community organizations and other
interested institutions. All decisions are
therefore SUDEMA's responsibi l ity.

The advisory council , however, must
consider the knowledge (traditional or not)
and the participation of surrounding
communities in its decisions. Co-
management is one of the promising
arrangements to address potential confl icts
between multiple objectives such as
biodiversity conservation, local economic
needs, indigenous rights, and equitable
sharing of benefits (Alves et al. 201 0; Borrini
et al. 2004). Examples in which popular
participation and local knowledge resulted in
a satisfactory process in the management of
PAs can be seen in Marimauá Sustainable
Development Reserve in the state of
Amazonas, Brazil (see McLaughlin 2011 )
and Makuira National Park, in Guajira
peninsula, northeast of Colombia (see
Premauer and Berkes 201 5). Inclusion of
traditional ecological knowledge,
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participatory governance strategies, the
continuation of traditional l ivel ihoods, and
updating and enhancing the efficacy of
traditional resource management strategies
(McLaughlin 2011 ) are among the reasons
for successful management of theses PAs.
Although co-management is not permitted by
law for the Xem-Xem Park, the
establishment of the advisory council is
urgent and should l isten to the local
communities. The high dissimilarity observed
in the perception of staff members and local
residents in terms of Park description,
functions, and potential solution for its
problems also justify the proximity between
these actors.

A second step urgently needed is the
creation and implementation of the Park
management plan, which should have been
done unti l 2005 and implemented since then.
According to the SNUC, the councils of any
PA have five years after the publication of its
legal creation to produce the management
plan. The latest trend is that such planning is
participatory, involving society as a whole, in
particular the neighboring communities and
environmental Non-Governmental
Organizations (NGOs). I t is recommended a
comprehensive survey of flora and fauna
and other diagnostics of the physical and
social environment (Phil ippi Jr et al. 2004).
The survey, along with the Park zoning, wil l
help SUDEMA staff to define public use
strategies expected for the category of park,
such as environmental protection, education,
research, ecotourism, and leisure. Lots of
schools and universities could extend their
activities to the Park. More than a mil l ion
people l ive in a 20 km radius and could visit
the Park if a solid program of public use is
part of the management plan. Tourists could
also have access to the area and the nearby
airport might divulgate the need to protect
the Park.

Nonetheless, these actions wil l not be
effective without a profound change in the
way Paraíba government deals with the
conservation of the PAs it manages,
especial ly its parks. The SUDEMA, its
operational arm, struggles with serious
l imitations such as the absence of qualified
personnel, lack of political support, low
financial resources, and l imited physical
facil ities and infrastructure (Alegria 2007).
We believe that the Paraíba government
could take advantage from the possibi l ity of
sharing the management with a Civi l Society
Organization of Public Interest (OSCIP in
Portuguese), which is not only permitted by
law but also regulated by the Federal Decree
4.340/2002. Shared management is a ‘win-
win business’. On one side, the Paraíba
government may concentrate its l imited
human and financial resources on regulating
the partnership term signed with the OSCIP.
On the other side, the OSCIP can easily
handle the administrative, bureaucratic and
labor challenges involved in Park
administration, generating profits, employing
local people, and fol lowing any government
requirement l isted in the partnership term.
Under this model of management, the park
wil l continue to be public, but their social and
conservation goals wil l be achieved along
with the private initiative of public interest.

This is very different from privatizing the
park, which is not a solution for the Xem-
Xem Park at al l . We acknowledge that
adopting a private model of management is
also beneficial to the nature conservation
(Swanson 1 997) and that Colombian, Costa
Rican, South African and New Zealander
systems might be adapted to our reality.
Colombia, for instance, has a well-organized
network of more than 1 00 private reserve
owners, which, according to the Worldwide
Fund for Nature, provides an alternative to
the government’s insufficient management of
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natural areas, and directly involves citizens
as stewards of their country’s own natural
resources (WFN 1 997). However, we
pointed out that only privately owned parks
wil l not and should not replace public parks
(Langholz and Lassoie 2001 ), but in both
cases it is crucial that reserves develop
meaningful l inks with the surrounding
communities, providing employment and
promoting environmental awareness and
education (Alderman 1 994; Langholz 1 996).

Distinct perceptions but similar
solutions

As noticed, both groups differ in the way
they describe the Park. On the one hand, the
Park is defined by staff according to its
importance for natural resources
conservation and was based on a technical
approach, not considering subjectivity or
incorporation of local values, indicating that
the meanings of the l ived-world are
constantly obscured by scientific concepts
and the adoption of social conventions
(Relph 1 979). According to Ferreira (2005)
public people use wide references to delimit
and homogenize a complexity of phenomena
(spatial and historical). In turn, residents
describe the Park according to not only a
visual perception but also based on direct or
indirect contact with protected area. The
different opportunities highl ight the value of
the experiences lived daily by the social
actors in the construction of their
perceptions, and the perceptions related to
positive experiences (topophil ia) or negative
evaluations (topophobia) (Tuan 1 974).

Similar to our observations, the
knowledge about functions of the Park differ
between two groups, not only based on the
contact and the experiences lived by both,
but mainly due to the absence of SUDEMA
in the surrounding communities. However,

the similar way in perceiving problems as
well as the suggesting of similar solutions to
solve them indicate that the two groups
share perceptions and perspectives about
l imitations presented by protected area. This
indicates that both l ife experiences and
direct contact with the Park for residents and
the technical knowledge by staff may be
complementary in the search for efficient
solutions.

CONCLUSIONS

A myriad of problems of social, pol itical,
economic and administrative orders are
precluding the Xem-Xem Forest State Park
to accomplish their socioecological goals.
Urban violence, confl icts in forest use and
lack of communication with residents stand
as barriers to the implementation and
effectiveness of conservation actions by
SUDEMA. We stress that surrounding
residents should be seen as all ies for
conservation and, as such, should
participated in the management of the Park,
sharing their needs and expectation with the
staff members. Our analyzes revealed how
issues of social importance, such as
violence and basic infrastructural problems
in urban areas, can affect the social
representations of nature and their effects on
feeling of belongingness, nature appreciation
and biodiversity conservation. An
interdiscipl inary and multi-institutional
approach is urgent to implement broad
social pol icies at the local level, with
emphasis on the promotion of safety, basic
infrastructure and sanitation assistance,
offering the best conditions for education
and health for residents. The Paraíba
government should fortify SUDEMA, hiring
ful ltime employees and reducing the social
distance between people and Park. In
summary, we recommend (1 ) the creation of
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